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Abstract  
 

Objective: Polypharmacy, defined as the concurrent use of 

multiple medications, is a growing concern globally. This study 

aimed to identify the significant factors that predict the perceived 

burden of medication and health-related quality of life. 

 

Methods: Adults, aged 18 years and above who have used at 

least two regular medicines, were invited to complete the study 

questionnaires between June and October 2019. Multiple linear 

regression analysis was conducted to identify significant 

predictors for perceived burden of medication and health-related 

quality of life. 

 

Results: A total of 119 participants completed this study. The 

average age of the participants was 63 years (SD±16 years). 

Factors significantly predicting perceived burden of medication 

were participants‟ current health condition (p = 0.001), overall 

burden of treatment (p<0.001) and being hypertensive (p = 

0.037). Similarly, participants‟ current health condition 

(p<0.001) and overall burden of treatment (p = 0.086) were 

significant predictors for perceived health-related quality of life. 

 

https://researchbank.swinburne.edu.au/items/64df9eed-5a1b-4f18-adf8-ddeea517d561/1/
https://researchbank.swinburne.edu.au/items/64df9eed-5a1b-4f18-adf8-ddeea517d561/1/
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Conclusions: This study revealed that hypertensive participants 

in poor health tended to experience higher perceived burden of 

medication, which in turn was found to be correlated with lower 

perceived health-related quality of life. 

 

Introduction  
 

Polypharmacy, defined as the concurrent used of several 

medicines, is a growing concern globally [1–3]. The trend of 

increased prescribing of drugs for secondary prevention, poses 

an increasing burden to some patients [4–7]. Specifically, almost 

a third of patients over the age of 60 years use five or more 

medicines frequently, and polypharmacy has been found to be 

negatively associated with socioeconomic status [8]. 

Additionally, polypharmacy has also been found to be associated 

with adverse outcomes, such as increased hospitalisation, 

cognitive impairment, falls, and drug interactions [8]. 

Polypharmacy has been posited in past studies as one of the 

reasons patients are reluctant to take medicines [9,10]. 

 

In Australia, the prevalence of polypharmacy was estimated to 

be between 43% and 91% [11–14]. The higher polypharmacy 

was found to be associated to those individuals with greater 

needs, including hospital inpatients and aged care residents. The 

disparity of these estimates is partially due to a lack of a uniform 

approach in defining polypharmacy. For example, exposure to 

medicines can be estimated according to dispensing claims, 

prescriptions, or patient self-reported numbers [15]. 

 

Several instruments exist to measure satisfaction with medicines 

[16,17] and the overall impact of using medicines on the quality 

of life [18]. The long-term use of medicine is, however, 

multidimensional and complex. Any individual can experience 

both positive and negative aspects of medicine use [6,7,19,20]. 

Medicine-related burden is a relatively new concept. It includes 

impacts on behaviours (such as non-adherence); practical 

difficulties (such as opening packaging); challenges with 

managing complex regimes; psychosocial issues, particularly 

social stigma; disruptions to daily living; and health system 

burden associated with regular medicine use [20–24]. 
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The Living with Medicines Questionnaire (LMQ) was developed 

primarily to measure perceived burden of medication [23]. This 

instrument consists of 60 items, accompanied by a five-point 

Likert scale (strongly agree to strongly disagree) and a free-text 

open question. The LMQ has been demonstrated to be a valid 

and reliable multidimensional measure of prescription medicine 

use experiences. Side effects are further strengthened within the 

LMQ version 3 (LMQ-3) into a separate domain and proved to 

be one of the questionnaires that most strongly associated with 

perceived burden of medication [25,26]. 

 

In this study, we primarily examined the relationship between 

perceived burden of medication, overall burden of treatment and 

health-related quality of life with demographic factors. The 

secondary objective was to identify significant factors that 

predict perceived burden of medication and health-related 

quality of life. 

 

Materials and Methods  
Study Design and Participants  
 

This cross-sectional study was conducted in Goulburn Valley 

Health, Victoria, Australia, between the period of June and 

October 2019 among people aged 18 years and above who used 

at least two regular medicines. A study advertisement was posted 

on the notice boards located throughout Goulburn Valley Health, 

and interested participants were asked to contact the study 

researchers through the contact details provided on the 

advertisement. After obtaining written informed consent, all 

participants were invited to complete a set of the following 

questionnaires available through a paper-based method or an 

online Qualtrics platform. This study was approved by 

Swinburne University Human Research Ethics Committee (SHR 

Project 2019/108) and Goulburn Valley Health Human Research 

Ethics Committee (LNR/51946/GVH-2019-169364(v2)). 

 

Research Questionnaire  
 

The research questionnaire consisted of demographic questions 

and the following well-validated scales: LMQ-3 and EQ-5D-5L 
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questionnaire. Permission to use the LMQ-3 (UK English 

version) and EQ-3D (UK English version) was granted by the 

Universities of Greenwich and Kent at Medway as well as the 

EuroQol Research Foundation at Rotterdam, respectively. 

 

Living with Medicines Questionnaire version 3 (LMQ-

3)  
 

The LMQ-3 consists of 41 items, measured using a five-point 

Likert scale (scored from strongly agree to strongly disagree) 

within eight domains: 1) perceptions about effectiveness, 2) 

concerns about medicine use, 3) patient-provider relationships 

and communication about medicines, 4) practical difficulties, 5) 

interferences with daily life, 6) side effects, 7) costs, 8) 

autonomy/control over medicine and acceptance of medicine 

use, all of which have been cited by users of long-term 

medicines as burdensome [20,26]. 

 

Domain scores are tallied to produce a total score (total LMQ-3 

score) representing the perceived burden of medication. The total 

score ranges from 41 to 205, with higher scores reflecting higher 

perceived burden of medication. The total score can be further 

categorised into 1) no/minimal burden (41–87), 2) moderate 

degree of burden (88–110) and 3) high burden, potentially 

benefitting from intervention (111–205). In addition, a 10 cm 

visual analogue scale (VAS) ranging from 0 (no burden at all) to 

10 (extremely burdensome) enables self-reflection of overall 

burden of treatment (VAS-burden). This VAS-burden score can 

be further categorised into 1) no/minimal burden (0–4), some 

degree of burden (4.1–5.9) and 3) high degree of burden (6–10) 

[23]. 

 

EQ-5D-5L Questionnaire  
 

The EQ-5D-5L is a standardised measure of health-related 

quality of life. It consists of 2 pages: the EQ-5D-5L descriptive 

system and the EQ visual analogue scale (EQ VAS). The 

descriptive system comprises 5 dimensions: mobility, self-care, 

usual activities, pain/discomfort, and anxiety/depression. Each 

dimension has 5 levels: 1 = no problems, 2 = slight problems, 3 
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= moderate problems, 4 = severe problems, and 5 = extreme 

problems. The EQ VAS captures one‟s self-reported overall 

health on a 20 cm vertical, visual analogue scale with endpoints 

of 0 (the worst health you can imagine) and 100 (the best health 

you can imagine) [27]. 

 

Statistical Analysis  
 

Continuous data was summarised using descriptive statistics 

(such as mean, standard deviation, median and range), while 

frequency and percentage were presented for categorical data. 

 

Correlations between perceived burden of medication, overall 

burden of treatment, health-related quality of life, and 

demographic factors were assessed using Spearman correlation 

coefficients. Relationships between demographic characteristics 

and perceived burden of medication as well as health-related 

quality of life were explored using parametric tests such as 

independent samples t-tests and Analysis of Variance (ANOVA). 

Due to significant departure from normality, nonparametric tests 

such as Mann-Whitney U test and Kruskal-Wallis test were 

performed to assess the relationship with overall burden of 

treatment. 

 

Multiple linear regression analysis was performed to examine 

factors affecting the perceived burden of medication and 

perceived health-related quality of life respectively, after 

adjusted for significant demographic factors. Diagnostic testing 

was conducted for outliers (deleted standardised residuals), 

influential points (Mahalanobis Distance), linearity (partial 

correlation plots) and multicollinearity (variance inflation 

factors). A p-value < 0.05 was deemed statistically significant 

for all 2-sided tests. The analyses were conducted using IBM 

SPSS Statistics version 27 (IBM Corp., Armonk, NY, USA). 

 

Results  
Descriptive Statistics  
 

A total of 119 participants were recruited for this study. Table 1 

shows a summary of the demographic data. Participants were 
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aged between 18 and 95 years with an average age of 63 years 

(SD±16 years), with a predominance of retired female Australian 

participants with primary/secondary educational attainment 

(61%) and at least moderate health condition (90%). The top 

three medical conditions reported were arthritis (63%), high 

blood pressure (57%) and heart problems (33%). 

 
Table 1: Demographic and medicine-related characteristics (n = 119). 

 

 
 

https://journals.plos.org/plosone/article/figure/image?size=medium&id=10.1371/journal.pone.0267593.t001
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At least half of the participants reported taking 5 medicines 

concurrently, in tablet and capsule formulations (98%), once 

daily (54%). Almost all participants managed and paid for their 

own medicines (Table 1). 

 

Correlation between LMQ-3 Scores and EQ VAS 

Scores  

 
Increasing age was found to be correlated with higher number of 

medical conditions (r = 0.481, p<0.010), and also higher number 

of medicines used (r = 0.376, p<0.010). Additionally, 

participants in the older age group tended to report experiencing 

lower perceived burden of medication (r = -0.161, p = 0.081) and 

lower overall burden of treatment (r = -0.249, p = 0.006), which 

resulted in negative impacts on health-related quality of life (r = 

-0.027, p = 0.773). Poor health was found to be significantly 

correlated with higher perceived burden of medication (r = 

0.436, p<0.010), higher overall burden of treatment (r = 0.297, 

p<0.010), and lower health-related quality of life (r = -0.635, 

p<0.010). On the other hand, a significant positive correlation 

was found between the number of medicines used and the 

number of medical conditions (r = 0.562, p<0.010). Furthermore, 

there was a negative relationship between health-related quality 

of life and the number of medicines used (r = -0.326, p<0.010) as 

well as the number of medical conditions (-0.112, p = 0.223). 

 

Relationship between LMQ-3 Scores, VAS-Burden 

Scores and EQ VAS Scores with Demographics  
 

Table 2 shows that the perceived burden of medication was 

significantly different across varying health conditions (F(3,115) 

= 8.60, p<0.001), particularly for hypertensive participants (F(1, 

117) = 9.03, 0 = 0.003). Overall burden of treatment was found 

to be significantly different across age groups (H(6) = 15.27, p = 

0.018) and self-rated health condition (H(3) = 13.29, p = 0.004). 

Interestingly, perceived health-related quality of life was 

significantly different across highest educational attainment (F(2, 

116) = 3.22, p = 0.044) and self-rated health condition (F(3, 115) 

= 29.25, p<0.001). 
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Table 2: Demographic and medicines used characteristics on LMQ-3 total 

score, VAS-burden score and EQ VAS score. 

 

 
 

A further analysis of the LMQ-3 domains indicates that the 

average score for interferences with social or leisure activities 

and daily tasks domain was found to be significantly different 

across the age groups (F(6, 112) = 3.07, p = 0.008). The average 

domain score for the relationships with healthcare professionals 

relating to medicines (F(3, 115) = 2.84, p = 0.041), practical 

difficulties in getting prescriptions from the doctor (F(3, 115) = 

4.35, p = 0.006), lack of perceived effectiveness of their 

medicines (F(3, 115) = 3.73, p = 0.013), experience of 

bothersome side effects (F(3, 115) = 6.03, p<0.001), general 

concerns about long-term effects of using medicines (F(3, 115) = 

6.49, p<0.001), cost-related burden (F(3, 115) = 5.19, p = 0.002), 

as well as interferences with daily life (F(3, 115) = 8.70, 

p<0.001) were found to be significantly different across varying 

health conditions. Hypertensive participants generally reported 

lower perceived burden of medication across all eight domains. 

Overall, the Cronbach‟s alpha for all domains were found to be 

acceptable (ranged from 0.646 to 0.821), except for practical 

https://journals.plos.org/plosone/article/figure/image?size=medium&id=10.1371/journal.pone.0267593.t002
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difficulties in getting prescriptions from the doctor (Cronbach‟s 

alpha = 0.461) (Table 3). 

 
Table 3: LMQ-3 and EQ-5D-5L domain scores with significant demographic 

factors. 

 

 
 

Table 3 shows the median score of health-related quality of life 

was significantly different across varying health conditions (F(3, 

115) = 29.25, p<0.001). This finding was consistent across all 

four domains in EQ-5D-5L; difficulties in mobility (H(3) = 

21.22, p<0.001); self-care (H(3) = 13.84, p = 0.003); usual 

https://journals.plos.org/plosone/article/figure/image?size=medium&id=10.1371/journal.pone.0267593.t003
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activities (H(3) = 20.55, p<0.001); and pain or discomfort (H(3) 

= 25.44, p<0.001), except for anxiety or depression (H(3) = 4.04, 

p = 0.257). The median score for difficulties in mobility domain 

was found to be significantly different across the age groups 

(H(6) = 13.46, p = 0.036). 

 

Regression Analysis  
 

Increasing age was found to be correlated with higher number of 

medical conditions (r = 0.481, p<0.010), and also higher number 

of medicines used (r = 0.376, p<0.010). Therefore, it was 

important to adjust for these variables in the regression analysis. 

After controlling for age, number of medicines used and number 

of medical conditions, the regression analysis revealed that being 

hypertensive (β = -7.52, p = 0.037), self-rated health condition (β 

= 8.84, p = 0.001) and overall burden of treatment (β = 3.37, 

p<0.001) were significant in predicting the perceived burden of 

medication. On the other hand, only self-rated health condition 

(β = -18.77, p<0.001) and overall burden of treatment (β = -2.16, 

p = 0.086) were significantly predicting health-related quality of 

life, after adjusted for age, number of medicines used and 

number of medical conditions (Table 4). All relevant diagnostics 

for outliers, influential points, linearity, and multicollinearity 

were performed and verified. 

 
Table 4: Regression models showing factors associated with perceived burden 

of medication and perceived health-related quality of life. 

 

 
 

Post-hoc Calculation of Sample Size  

 
Using G*Power (version 3.1.9.4) post-hoc calculation with a 

medium effect size, a 5% significance level, six predictors and a 

sample size of 119 resulting in the power of the study to be 89%. 

https://journals.plos.org/plosone/article/figure/image?size=medium&id=10.1371/journal.pone.0267593.t004
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Discussion  
 
Age was found to be positively correlated with both number of 

medical conditions and number of medicines used. Interestingly, 

older participants tended to experience a lower perceived burden 

of medication and overall burden of treatment, as well as all 

domain scores except for the autonomy domain. These findings 

are consistent with that of other studies [21,25]. It is possible that 

older people have been taking medicines regularly for a longer 

period in comparison to younger people. Therefore, they may 

have developed regular routines for managing the required 

medicines [25]. 

 

In addition, a negative correlation was revealed between age and 

health-related quality of life. The findings show that health-

related quality of life was lower for those aged 70 years and 

above. Consequently, it is likely that older people perceive 

medicine as a “necessity” rather than a “burden”, which could 

ultimately be correlated with a lower health-related quality of 

life [25]. 

 

Additionally, poor self-rated health condition was found to be 

correlated with higher levels of perceived burden of medication 

and overall burden of treatment, and lower health-related quality 

of life. People with poor health are likely to be those individuals 

with underlying medical conditions, which makes medicine 

necessary to improve their health. Therefore, this situation is 

more likely to elevate the level of burden that could be correlated 

with a negative impact on health-related quality of life. In the 

present study, the perceived burden of medication was not found 

to be significantly related to the number of medicines used and 

the number of underlying medical conditions. 

 

This study revealed that the majority of the participants reported 

experiencing minimal (26.9%) to moderate (44.5%) degrees of 

perceived burden of medication. These findings differ from the 

estimates reported in Qatar [28]: minimal (66.8%) to moderate 

(24.1%); in England [29]: minimal (33.1%) to moderate 

(54.6%); and in Kuwait [30]: minimal (35.4%) to moderate 

(62.0%) degrees of burden respectively. In addition, the median 
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perceived burden of medication captured by the present study 

was 100 (moderate degree of burden), which is higher than in 

both Qatar [28] (95) and England [31] (99.7), but lower than in 

Kuwait [30] (112). Furthermore, the median overall burden of 

treatment for the current study was reported to be 2 (minimal 

burden), which is lower than that found in the study conducted in 

England [31] (5 = some degree of burden), Qatar [28] (3 = 

minimal burden) and Kuwait [30] (5 = some degree of burden). 

The obvious differences between the various countries raise 

important questions about cultural attitudes to health and illness. 

This is an important area for further study in a multicultural 

community, like Australia, where it has important implications 

for medical practice. 

 

Due to the significant positive correlation between age, number 

of medical conditions and number of medicines used, it was 

important to adjust for these associations in the subsequent 

regression analyses. Factors such as overall burden of treatment, 

self-rated health condition and being hypertensive were 

significant in predicting perceived burden of medication. In the 

present study, the majority of participants, who were aged 60 

years and above, were reported to be hypertensive. Generally, 

hypertensive patients require as many as seven medicines to 

control their blood pressure. Specifically, hypertensive patients 

under 35 years of age require at least three drugs to achieve 

target blood pressure levels, while older hypertensive patients 

tend to require more drugs than younger patients [32]. It is 

possible that these older hypertensive participants need more 

medications to help them control their blood pressure, which 

could be related with a higher level of overall burden of 

treatment. All these factors were significantly predicting the 

degree of perceived burden of medication. 

 

In terms of the predictors for health-related quality of life, only 

self-rated health condition and overall burden of treatment were 

found to be significant factors. Individuals with poor health are 

more likely to take more medicines to help improve their health, 

which could possibly be associated with higher overall burden of 

treatment, which was found to be associated with lower health-

related quality of life. 
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Strengths and Limitations  
 

The strengths of this study include (1) a significant sample 

dominated by participants aged 60 years and above; and (2) an 

emerging finding to suggest a possible correlation between 

underlying medical conditions and perceived burden of 

medication. 

 

On the other hand, there were some limitations to this study. 

Firstly, the small sample size was lower than anticipated. 

Secondly, the responses captured through self-report 

questionnaires were likely to be associated with self-selection 

bias and recall bias. Thirdly, the bias due to non-participation 

was likely to affect the external validity of the study. Fourthly, 

all participants were recruited from one hospital due to logistic 

challenges. Therefore, it is important to replicate this study using 

a larger sample representing a range of different ethnic groups to 

further explore the findings of this study. 

 

Conclusions  
 

This study has further supported existing literature by showing 

that increasing age is found to be correlated with lower degrees 

of perceived burden of medication, lower overall burden of 

treatment and lower health-related quality of life. A more 

comprehensive understanding of perceived burden of medication 

and overall burden of treatment using LMQ-3, as well as health-

related quality of life using EQ-5D-5L provide opportunities for 

physicians to develop customised therapeutic care plans to 

achieve optimal clinical outcomes for their patients. 
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