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Background: Using medicines regularly can be a burden for some people and can contribute
to reduced adherence. In New Zealand, relatively few studies have examined people’s medi-
cine-taking experiences and most involved older people, although medicine burden is also an
issue for younger people. The UK-developed “Living with Medicines Questionnaire” (LMQ-
3) is an instrument designed to quantify medicine burden.

Objective: The objective was to quantify medicines burden among New Zealand adults,
using the LMQ-3, to identify any sub-populations with high medicine burden and to identify
specific issues that may need to be addressed.

Setting: The study was set in New Zealand and included seven national patient support
group websites, and five community pharmacies in Dunedin.

Methods: The survey was distributed to adults >18 years using > one medicine for >3
months. LMQ-3 scores and domain scores were compared by patient characteristics using
descriptive statistics and statistical tests.

Results: In total, 472 responses were analysed: 327/417 (78.4%) from patient support group
websites and 145/360 (40.3%) from community pharmacies. Most commonly participants
were female (295, 62.5%), >65 years (236, 50.0%), European (422, 89.4%), retired (232,
49.2%), university educated (203, 43.0%), used medicines independently (449, 95.1%), and
paid for prescriptions (429, 90.9%). Most used <10 medicines (415, 87.9%) and <three times
daily (356, 75.4%). From LMQ scores, 30.5% had a high burden (>111). Regression analysis
indicated that higher LMQ-3 scores were associated with those who were unemployed, aged
18-29 years, using >5 medicines, or using medicines <3 times a day (p<0.01). Burden was
mainly driven by a perceived lack of autonomy over medicine regimens, or concerns about
medicines and side effects.

Conclusion: Three quarters of New Zealand participants experienced moderate or high
medicine burden. Being unemployed, aged 18-29 years, or using more (or more frequent)
medicines, were associated with higher burden. These groups should become the target for
interventions seeking to reduce medicine burden.

Keywords: medicines, treatment burden, long-term conditions, patients’ perspectives, side
effects, New Zealand

Introduction

Chronic diseases are some of the world’s major health challenges and prescription
medicines are commonly used for their treatment." Many people take multiple
prescription medicines daily for such conditions and have described their positive
and/or negative experiences.> People experiencing polypharmacy (using >5
medicines)* are at high risk of serious negative experiences, eg, adverse drug
reactions and hospitalization.” Furthermore, people’s beliefs about medicines,
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perhaps influenced by their own or other people’s experi-
ences, can affect how they choose to use medicines
(adherence),®® and poor adherence could compromise
their health.'*'?

For some people, using medicines is burdensome for
various reasons; making it harder to use medicines as
directed, and optimize their effects.'*'* Recent studies
have described the work of taking medicines."* "> In addi-
tion to managing their medicines and monitoring their
effects, patients need to organize visits to their doctor/s,
any relevant laboratory tests, and to feedback information
to other healthcare providers.'*

In the past two decades, survey tools have been devel-
oped to measure people’s beliefs about medicines, and their
treatment burden. Notable ones are the Beliefs about
Medicines Questionnaire (BMQ),'® the Treatment
Satisfaction Questionnaire for Medication (TSQM),'” and
the Treatment Burden Questionnaire (TBQ).'® More
recently, as polypharmacy becomes widespread, a tool has
been developed specifically to explore people’s medicines
burden — the Living with Medicines Questionnaire (LMQ).
The LMQ, a multi-item survey tool, was developed in the
UK based on findings from a qualitative study.? It has been
validated, refined and revised and is now the LMQ-3."° This
tool has been used in the UK and other countries to examine
people’s experiences of using medicines, and has been
translated into other languages.®”'*

In New Zealand, studies have examined people’s med-
icine-taking experiences and the issues involved; mainly in
people >65 years.>**** Medicines burden, however, could
occur in any age group, so should be more widely explored.
The findings from such a study could be used to help design
interventions aiming to reduce medicine burden and support
people to make the best use of their medicines.

Aims of the Study

To quantify medicines burden among New Zealand adults,
using the LMQ-3, to identify any sub-populations with high
medicine burden and to identify specific issues which may
need to be addressed from the responses.

Ethics Approval

The University of Otago Ethics Committee approved the
study (D17/315) and regarded completion of the question-
naire as consent to participate. Permission was obtained
from the University of Kent to use the Living with
Medicines Questionnaire v3, including use of the text in
the publication.

Methods

Inclusion Criteria

The study included members of the public aged 18 years
and over taking one or more prescription medicine for at
least 3 months.

Sample Size Calculation

Recruiting 300 respondents with usable data was considered
sufficiently precise to allow estimation of proportions overall
with 95% Cls = 0.06 (worst case, using Wald estimates) and
estimate means overall with 95% ClIs + 0.12 SDs. For the
smallest anticipated subgroup, those <30 years of age, n>30
were expected, which would provide 95 CIs = 0.18 for
proportions (worst case) and + 0.38 SDs.

The Survey Tool

The LMQ-3 consists of 41 statements positively or nega-
tively worded on a S5-point Likert-type scale (strongly
agree to strongly disagree).'” Reverse scoring is used for
negatively worded questions so that higher scores reflect
a higher burden/worse experience of medicines use. The
degree of burden is categorized as: minimal (scores of
41-87), moderate (88—110) and high (>111), based on
data from an English population.'®** Additionally, the
LMQ-3 includes a visual analogue scale (VAS) measuring
global burden on a scale from 1-10, an optional free-text
question and a demographic section. The 41 statements
comprise eight domains consisting of 3—7 questions per
domain (eg, “Practical difficulties”). The sum of responses
to each set of questions represents a “domain score”. The
tool was adapted for New Zealand by modifying the list of
ethnic groups, but was otherwise unchanged.

Survey Distribution

To ensure a diverse study population and wider access to
the study, a mixed approach to survey distribution was
used (i) via New Zealand patient support group websites,
and (ii) via community pharmacies. Seven, of 22 websites
contacted, assisted with the project. Six sites related to
long-term conditions, eg, heart disease, and one to older
people’s care. They provided accessible links to the ques-
tionnaire via their website and/or social media page and/or
2017 to
March 2018. Community pharmacies were purposely

an electronic newsletter from December
selected from the Dunedin telephone directory to represent
lower/middle/higher socioeconomic areas. Managers of
the first five community pharmacies contacted agreed to
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their pharmacies being sites for survey distribution. CB
distributed the survey during November/December 2017.
She screened people for eligibility, explained the project
and provided a copy of the survey, an information sheet,
and a reply-paid envelope. The information sheet distrib-
uted provided a link to an online “community pharmacy”
version of the questionnaire (identical to the website/hard-
copy versions). Participants self-completed the survey in
the pharmacy/at home.

Data Entry and Analysis
The LMQ-3 was hosted on Qualtrics© (Provo, UT). Links
were provided for (i) the online survey, and (ii) the com-
munity pharmacy-based survey. Participants recruited via
websites entered their data directly into Qualtrics©. CB
entered the mailed community pharmacy responses into
Qualtrics©. A 10% quality check of data entry was under-
taken by JT and AS. All data were downloaded into Excel
for analysis. Questionnaires with any unanswered state-
ments were excluded from the analysis. Sub-group vari-
ables were coded numerically. Frequency of medicine use
per participant was assigned to the highest category
selected, eg, four or more times a day. Statistical tests
11.2 (College
Station, TX) and statistical significance was determined
by p<0.05.

Participant characteristics and findings were compared

were performed using Stata Version

between surveys using the Chi-squared test and #-test for
independent samples, prior to merging of the data from the
two recruitment methods. LMQ-3 scores were compared by
participant characteristics using independent t-tests or One-
way analysis of variance (ANOVA) (Table 1). Spearman
correlation coefficients were used to assess correlations
between LMQ-3 and VAS scores, and number of medicines
and age of participants. Scale reliability for the eight LMQ-3
domains was tested using Cronbach’s alpha (Table 2). In
a domain analysis, participants’ responses to statements
were categorized according to the number who indicated
they “strongly agree/agree” OR “strongly disagree/disagree”
OR had a neutral opinion (Table 2). The mean scores for each
domain were compared by participant characteristics (Table
3); and divided by the maximum possible domain score to
derive a “percentage maximum score” (Table 2). We
hypothesized that medicine burden may be associated with
age, ethnicity, employment, education level, the numbers or
frequency of medicines used, requiring assistance with med-
icines use, or paying for prescription medicines.***>¢ Data
were examined for associations between these possible

predictors and dependent variables (LMQ3 scores, domain
scores) using simple and multiple linear regression.
Categorical independent variables were developed for further
analysis, eg, 18-29 years-old vs others; unemployed vs
others; using >5 medicines vs others; and taking medicines
>3 times per day vs others (Table A, supplementary data).

Multiple linear regression was undertaken using all predic-
tors with p<0.20 from simple linear regression models.
Potential predictors were sequentially removed until only
significant predictors remained. Statistical significance was
determined by p<0.05 (Tables 4 and 5; and Tables B-H in
supplementary data).

Results
Participants

In total, 472 survey responses were included in the analysis.
From websites, 417 questionnaires were viewed, 397 sub-
mitted electronically (93%), 70 excluded as incomplete, and
327 (78.4%) included. From community pharmacies, 360
questionnaires were distributed, 180 (50%) returned, 35
excluded as incomplete, and 145 (40.3%) included. Most
commonly participants were female (295, 62.5%), >65
years (236, 50.0%), of European ethnicity (422, 89.4%),
retired (232, 49.2%), educated at university (203, 43.0%),
independently used medicines (449, 95.1%), and paid for
their prescriptions (429, 90.9%) (Table 1). The median
(range) of participants age was 65 years (18-90), and of
medicines used was 5 medicines (1-35). Participants most
commonly used 1-4 medicines (208, 44.1%) or 5-9 medi-
cines (207, 43.8%) and used medicines once (166, 35.2%)
or twice daily (190, 40.3%). Significantly more unem-
ployed participants (p=0.026) and those using medicines
once daily (p=0.021) were recruited via community phar-
macies, but there were no other differences between recruit-
ment sites.

LMQ-3 Scores

LMQ-3 scores were normally distributed. The mean score
was 101.8 (SD=21.0) ranging from 55—191 (possible range
41-205). Overall, participants had minimal burden (115
participants, 24.4%, scores=55-87), moderate burden (213,
45.1%, scores=88-110), or a high degree of burden (144,
30.5%, score>111). A significantly higher proportion of
respondents recruited via websites had high burden (114,

34.9%) compared to those recruited from community phar-
macies (30, 20.7%) (p=0.008).
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Table | Participant Characteristics and Mean LMQ Scores

Online Survey Community p-value® All Participants Mean LMQ Scores
Pharmacy Score (SD)
Survey
n (%) n (%) n (%)
Participants
All 327 145 472 101.8 (21.0)
Male 125 (38.2%) 52 (35.9%) 0.625 177 (37.5%) 102.1 (19.2)
Female 202 (61.8%) 93 (64.1%) 0.625 295 (62.5%) 101.7 (22.0)
p-value within group® 0.857
Age group
18-29 34 (10.4%) 13 (9.0%) 0.616 47 (10.0%) 1111 (24.4)
3049 49 (15%) 22 (15.2%) 0.981 71 (15.0%) 103.0 (26.4)
50-64 80 (24.5%) 38 (26.2%) 0.687 118 (25.0%) 102.0 (19.3)
265 164 (50.2%) 72 (49.7%) 0.921 236 (50.0%) 99.6 (18.6)
p-value within group® 0.007
Ethnicity
European 293 (89.6%) 129 (89.0%) 0.836 422 (89.4%) 101.4 (20.9)
Maori 15 (4.6%) 7 (4.8%) 0.909 22 (4.7%) 107.9 (16.8)
Pacific Peoples 2 (0.6%) 3 (2.1%) 0.154 5 (1.1%) 100.2 (19.0)
Asian 4 (1.2%) 2 (1.4%) 0.889 6 (1.3%) 108.8 20.8
Other Ethnicity 13 (4.0%) 4 (2.8%) 0.513 17 (3.6%) 103.8 (27.2)
p-value within group® 0.572
Employment
Employed 133 (40.7%) 49 (33.8%) 0.157 182 (38.6%) 101.0 (19.3)
Unemployed 19 (5.8%) 17 (11.7%) 0.026 36 (7.6%) 114.9 (27.9)
Retired 159 (48.6%) 73 (50.3%) 0.730 232 (49.2%) 99.7 (19.2)
Full-Time Student 16 (4.9%) 6 (4.1%) 0.720 22 (4.7%) 110.0 (29.3)
p-value within group® <0.001
Education (highest level)
School 70 (21.4%) 35 (24.1%) 0.510 105 (22.2%) 104.4 (22.1)
Technical college/apprenticeship 78 (28.4%) 42 (29.0%) 0.239 120 (25.4%) 104.7 (19.6)
University 145 (44.3%) 58 (40.0%) 0.379 203 (43.0%) 98.4 (21.0)
Other 34 (10.4%) 10 (6.9%) 0.227 44 (9.3%) 103.8 (20.2)
p-value within group® 0.023
Number of medicines used
| to 4 135 (41.3%) 73 (50.3%) 0.068 208 (44.1%) 97.9 (19.4)
5t09 150 (45.9%) 57 (39.3%) 0.185 207 (43.8%) 104.4 (21.0)
210 42 (12.8%) 15 (10.3%) 0.442 57 (12.1%) 107.0 (24.1)
p-value within group® 0.001
Frequency of medicine use
Once daily 104 (31.8%) 62 (42.8%) 0.021 166 (35.2%) 95.8 (19.8)
Twice daily 140 (42.8%) 50 (34.5%) 0.080 190 (40.3%) 102.5 (19.6)
Three times daily 35 (10.7%) 16 (11.0%) 0915 51 (10.8%) 109.3 (22.5)
24 times daily 48 (14.7%) 17 (11.7%) 0.390 65 (13.8%) 109.5 (22.3)
p-value within group® < 0.001
Requires help with medicine use
Independent 315 (96.3%) 134 (92.4%) 0.068 449 (95.1%) 101.1 (20.2)
Receives help 12 (3.7%) 11 (7.6%) 0.068 23 (4.9%) 116.0 (29.2)
p-value within group® 0.001
(Continued)
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Table | (Continued).

Online Survey Community p-value® All Participants Mean LMQ Scores
Pharmacy Score (SD)
Survey
n (%) n (%) n (%)
Pays for prescriptions
Yes 295 (90.2%) 134 (92.4%) 0.444 429 (90.9%) 102.2 (21.3)
No 32 (9.8%) 11 (7.6%) 0.444 43 (9.1%) 98.5 (17.6)
p-value within group® 0.269

Notes: *Chi-squared test; °t-test within group; “Analysis of variance (ANOVA).

The highest mean score/burden was in participants
requiring help with medicine use (Table 1) (M=116.0
vs M=101.1, p=0.001). The lowest was in people using
medicines once daily (M=95.8). Mean scores significantly
differed by age group (p=0.007), employment status
(p<0.001), education level (p=0.023), number of medicines
used (p=0.001), and frequency of medicines use (p<<0.001).
There were no significant differences in mean LMQ-3
scores by gender, ethnicity, or payment for prescriptions.
Respondents recruited via websites had higher LM Q-3 total
scores compared to those recruited from community phar-
macies (103.9 + 20.9 vs 94.0 £ 20.4, p=0.001); however,
VAS burden scores were similar (3.66 + 2.5 vs 3.16 + 2.7,
p=0.053).

Simple linear regression indicated significant associations
with age (each additional year 8=—0.158, p=0.001), age >65
years (3=—0.107, p=0.02), age 18-29 years (B =0.147,
p=0.001), being unemployed (8=0.179, p<0.001), being
retired (3 =—0.102, p=0.027), or having a university education
(B=—0.141, p=0.002). Additionally significant associations
were seen with number of medicines used (each additional
medicine 3=0.154, p=0.001), using >five or >10 medicines
(B =0.16, p<0.001; B=0.914, p=0.047, respectively), using
medicines >3 or >4 times daily (3=0.207, p<0.001, 3=0.147,
p=0.001), or having help with medicines use (3=0.154,
p=0.001).

Multiple linear regression (Table 4; and Table B in
supplementary data) indicated that age, employment sta-

tus, educational level, number and frequency of medicines
used, all affected levels of burden. Higher scores/burden
were associated with participants 18-29 years-old, unem-
ployed, using >5 medicines or using: >3 times daily; and
lower scores with having a university education (p<0.01).
No associations were seen with gender, ethnicity, requiring
assistance with medicine use, or payment for prescription
medicines.

VAS scores were skewed to lower values with a median
(range) of 2 (0-10). Forty-five participants (9.5%) per-
ceived no burden. VAS scores showed a moderate positive
relationship with LMQ-3 scores (Spearman’s r=0.587,
p<0.001). Number of medicines was weakly positively
correlated with LMQ-3 scores (r=0.177, p<0.001) and
VAS scores (r=0.171, p<0.001); and age of participants
was weakly negatively correlated (r=—0.124, p=0.007 and
r=0.234, p<0.001, respectively).

Domain Analysis
The highest negative individual responses (Table 3) indi-
cated that 318 (67.4%) thought they could not vary the
dose of their medicines; 315 (66.7%) felt they could not
choose whether-or-not to take medicines; and 283 (60.0%)
were concerned about the possible damaging long-term
effects of taking medicines. The top three percentage max-
imum domain scores were for Autonomy (71.3%),
Concerns (57.7%), and Side effects (52.0%) (Table 2).
Participants >65 years had the lowest scores of all age
groups, in six domains. Cronbach’s alpha scores for the
domains (0.803 to 0.858) demonstrated acceptable scale
reliability (=0.700) (Table 3).

Multiple linear regression (Table 5; and Tables C-H in
supplementary data) found significantly higher domain

scores/burden were associated with specific characteristics.
Being unemployed was associated with having a high
burden in six of the eight domains (all except lack of
effect and autonomy) and being 18-29 years-old in three
domains (practicalities, concerns and interference). Using
>5 medicines and using medicines >3 times a day both led
to higher cost, side effect and interference burden. Using
high numbers of medicines was also associated with
higher scores in the concerns domain, while high fre-
quency was associated with higher practicalities scores.
Higher scores in the practicalities and cost domains were

Patient Preference and Adherence 2019:13
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Table 2 Domain Analysis. Responses to Statements

Statements Agree/Strongly | Strongly Disagree/ | Neutral,
Agree, N (%) Disagree, N (%) N (%)

I: Relationships (Items=5, ¢=0.820; Mean (SD)=11.2 (3.5); % maximum score=44.8%)

| trust the judgement of my doctor(s) in choosing medicines for me 370 (78.4%) 47 (10.0%) 55 (11.7%)

My doctor(s) listen to my opinions about my medicines 330 (69.9%) 37 (7.8%) 105 (22.5%)

My doctor takes my concerns about side effects seriously 322 (68.2%) 43 (9.1%) 107 (22.7%)

| get enough information about my medicines from my doctor(s) 267 (56.6%) 92 (19.5%) 113 (23.9%)

The health care professionals providing my care know enough about me and my medicines 357 (75.6%) 49 (10.4%) 66 (14.0%)

2: Practicalities (Items=7, a=0.811; Mean (SD)=15.2 (4.4); % maximum score=43.4%)

| find getting my prescriptions from the doctor difficult. 53 (11.2%) 377 (79.9%) 42 (8.9%)

| find getting my medicines from the pharmacist difficult. 30 (6.4%) 403 (85.4%) 39 (8.3%)

| am comfortable with the times | should take my medicines. 386 (81.8%) 54 (11.4%) 32 (6.8%)

| am concerned that | may forget to take my medicines. 147 (31.1%) 253 (53.6%) 72 (15.3%)

| have to put a lot of planning and thought into taking my medicines. 128 (27.1%) 260 (55.1%) 84 (17.8%)

It is easy to keep to my medicines routine. 360 (76.3%) 56 (11.9%) 56 (11.9%)

| find using my medicines difficult. 30 (6.4%) 391 (82.8%) 51 (10.8%)

3: Cost (Items=3, 0=0.823; Mean (SD)=6.9 (3.0); % maximum score=46.0%)

| worry about paying for my medicines. 136 (28.8%) 243 (51.5%) 93 (19.7%)

| sometimes have to choose between buying basic essentials or medicines. 53 (11.2%) 380 (80.5%) 39 (8.3%)

| have to pay more than | can afford for my medicines. 72 (15.3%) 307 (65.0%) 93 (19.7%)

4: Side effects (Items=4, ¢=0.807; Mean (SD)=10.4 (4.0); % maximum score=52.0%)

The side effects | get are sometimes worse than the problem for which | take medicines.

125 (26.5%)

243 (51.5%)

104 (22.0%)

The side effects | get from my medicines interfere with my day-to-day life (eg, work, housework, 132 (28.0%) 260 (55.1%) 80 (16.9%)
sleep).

The side effects | get from my medicines are bothersome. 138 (29.2%) 256 (54.2%) 78 (16.5%)
The side effects | get from my medicines adversely affect my well-being. 83 (17.6%) 279 (59.1%) 110 (23.3%)
5: Lack of effect (Items=6, 1=0.825; Mean (SD)=13.3 (3.9); % maximum score=44.3%)

| am satisfied with the effectiveness of my medicines. 335 (71.0%) 62 (13.1%) 75 (15.9%)
My medicines prevent my condition getting worse. 387 (82.0%) 35 (7.4%) 50 (10.6%)
My medicines live up to my expectations. 300 (63.6%) 45 (9.5%) 127 (26.9%)
My medicines allow me to live my life as | want to. 332 (70.3%) 52 (11.0%) 88 (18.6%)
My medicines are working. 378 (80.1%) 20 (4.2%) 74 (15.7%)
The side effects are worth it for the benefits | get from my medicines. 257 (54.4%) 37 (7.8%) 178 (37.7%)

6: Concerns (Items=7, a=0.804; Mean (SD)=20.2 (5.1); % maximum score=57.7%)

| worry that | have to take several medicines at the same time.

| would like more say in the brands of medicines | use.

| feel | need more information about my medicines.

| am concerned about possible damaging long-term effects of taking medicines.

I am concerned that | am too reliant on my medicines.

99 (21.0%)
127 (26.9%)
160 (33.9%)
283 (60.0%)
157 (33.3%)

270 (57.2%)
139 (29.4%)
208 (44.1%)
109 (23.1%)
196 (41.5%)

)

)

103 (21.8%)
206 (43.6%)
104 (22.0%)
80 (16.9%)

119 (25.2%)

I am concerned that my medicines interact with alcohol. 75 (15.9%) 235 (49.8% 162 (34.3%)

| worry that my medicines may interact with each other. 147 (31.1%) 201 (42.6% 124 (26.3%)

7: Interference (Items=6, 0=0.803; Mean (SD)=13.9 (4.9); % maximum score=46.3%)

My medicines interfere with my social or leisure activities. 90 (19.1%) 314 (66.5%) 68 (14.4%)
Taking medicines affects my driving. 41 (8.7%) 366 (77.5%) 65 (13.8%)

My medicines interfere with my social relationships. 60 (12.7%) 334 (70.8%) 78 (16.5%)
Taking medicines causes me problems with daily tasks (such as work, housework, hobbies). 66 (14.0%) 347 (73.5%) 59 (12.5%)

My medicines interfere with my sexual life. 106 (22.5%) 252 (53.4%) 114 (24.2%)

My life revolves around using my medicines. 135 (28.6%) 257 (54.4%) 80 (16.9%)

(Continued)
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Table 2 (Continued).
Statements Agree/Strongly | Strongly Disagree/ | Neutral,
Agree, N (%) Disagree, N (%) N (%)
8: Autonomy. (Items=3, 0=0.858; Mean (SD)=10.7 (2.7); % maximum score=71.3%)
| can vary the dose of the medicines | take. 109 (23.1%) 318 (67.4%) 45 (9.5%)
| can choose whether or not to take my medicines. 110 (23.3%) 315 (66.7%) 47 (10.0%)
| can vary the times | take my medicines. 137 (29.0%) 256 (54.2%) 79 (16.7%)

Notes: Full domain names: |: Relationships/communication with health professionals about medicines, 2: Practicalities, 3: Cost-related burden, 4: Side effect burden, 5: Lack
of effectiveness, 6: Attitudes and concerns about medicines, 7: Impact and interference on day-to-day life 8: Control and autonomy to vary routine.

associated with the need for support using medicines; and
paying for prescriptions was associated with higher cost
domain scores.

Discussion

Main Findings

The present study, using the LMQ-3, found a wide range
of medicines burden among participants in New Zealand,
ranging from minimal to moderate burden in over two-
thirds of participants to high burden in almost a third
(30.5%), with a higher proportion of those recruited
through websites perceiving higher burden in some
domains. Participants requiring help using medicines had
the highest mean scores/burden (M=116) and those taking
medicines once daily, the lowest scores (M=95.8). VAS
scores indicated a tenth of participants (9.5%) perceived
no burden.

The domain analysis suggested the main drivers of
burden were: (i) the lack of autonomy over medicine regi-
mens (ii) concerns about medicines, and (iii) side effects.
Multiple linear regression indicated significantly higher
burden in those unemployed, 18-29 years-old, using >5
medicines, using medicines >3 times a day, and those
requiring help using medicines. Governments and health
professionals should focus interventions on these groups,
to reduce their medicine burden and help them make the
best use of their medicines.

Drivers of Burdens

Lack of autonomy to vary medicine regimens contributed
to medicine burden in over two-thirds of participants. This
was consistent with qualitative research findings where
adhering to treatment regimens proved difficult for some
their 15.27

Furthermore, a systematic review of qualitative studies

people and impacted on independence.

found the negative impact of such concerns meant patients
resorted to “rationalized mal-adherence and/or adaptive

work”.?” Concerns about medicines and their long-term
effects and side effects were important factors in the pre-
sent study and others.>****?” Prescribers and pharmacists
could help address medicine burden with practical advice,
if they asked patients about their medicine use and/or used
the LMQ-3 to identify concerns. Identifying and addres-
sing their issues might help improve poor adherence and

optimize health outcomes.”’*

Participants with High and Low Scores/

Burden

From LMQ scores, this study found that almost a third
(30.5%) of participants had a high level of burden, higher
than the 25.0% seen in English populations.'®?° Participants
requiring help using medicines had the highest mean LMQ-3
scores/burden (M=116.0), and close to those in UK studies
(M=116.4).""*° The present study found they had signifi-
cantly higher scores than independent users in four domains
(Practicalities, Cost, Side effects, Interference) suggesting
ongoing areas of concern. Furthermore, multiple linear
regression found that requiring assistance with medicines
use was a predictor of high scores in the Practicalities and
Cost domains (p<0.05). Similarly, Sav et al in Australia
found that having unpaid care in people with chronic illness,
predicted a high medicine burden.?

Consistent with UK findings, the unemployed had higher
LMQ-3 scores/burden compared with other participants
(NZ, M=114.9 vs UK, M=114.7);'**° and being unemployed
was a predictor of higher burden scores in six domains (all
except Lack of effect and Autonomy). Unemployment may
be a cause or consequence of poor health,” has been linked

81920 and to cost-related non-

to medicine burden
adherence.’* > The present study and others examining
medicine burden suggest the unemployed need more support
with medicine use.

Younger participants (1829 years-old) were associated

with high burdens in three domains (Practicalities,
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Table 4 Multiple Linear Regression — LMQ-3 Score versus Participants’ Sociodemographic and Medicine-Use Characteristics

Independent Variables B Std. Beta t P-value| | 95% F Prob R-Squared | Adj

(Reference) Err. Confidence. >F R-Squared
Intervals

Age (18-29 years) 10.73 | 3.13 0.153 343 0.001 4.59 16.87 F(5,466) 13.37 | 0.001 0.125 0.116

Employment (Unemployed) 1240 | 3.43 0.157 3.62 <0.001 5.66 19.15

Education (University) —5.66 | 1.86 —0.134 | —3.04 | 0.003 -9.32 | —2.00

Number of medicines (25) 6.14 1.89 0.146 3.25 0.001 243 9.85

Frequency of medicines 7.39 2.17 0.152 3.40 0.001 3.12 11.66

(= 3 times daily)

Constant 97.01 | 1.73 55.92 | <0.001 93.60 | 100.41

Abbreviations: B, unstandardized coefficient; Beta, standardized coefficient.

Concerns and Interference), and had the highest LMQ-3
scores of all age groups (M=I111.1). The scores were
higher than in UK studies (M=104.6, M=100.8)."%*
People 18-24 years-old are in “emerging adulthood”,*
and many find transitioning to managing their own medi-
cines difficult>* An Australian survey of hospitalized
young people (n=85, aged 12-24 years) found those with
chronic rather than acute illness had more negative beliefs
about their medication.’®> Some had aversions to taking
medicines (eg, hating the “pain medicines”, side effects,
or lacking confidence in their benefits). Others thought that
adhering to regimens was controlling their lives. It is
possible that the participants in the present study shared
similar beliefs and resentments about medicines.

In contrast, participants >65 years had the lowest
scores of all age groups in six domains and simple regres-
sion found lower scores (p<0.05) for participants >65
years and decreasing LMQ-3 scores with age (p<0.05).

This was consistent with UK studies'®*°

and might result
from participants being retired and having more time for
medicine-related tasks. The findings were also consistent
with earlier New Zealand studies where older people
described daily routines for medicine use, felt that medi-
cines were “keeping them alive” or “keeping them well”,
trusted their health professionals, and did not find medica-
tion-related costs a major issue.***°

Not surprisingly, high or frequent use of medicines
with higher LMQ-3

regression showed an association

showed associations
Multiple
between using >5 medicines or using medicines >3

SCOres.

linear

times daily (p=0.001) and higher scores. Participants
using 5-9 or >10 medicines had the highest LMQ-3
score in their sub-group (M=104.0 and 107.0, respec-
tively). Furthermore, participants using medicines >4
times a day had the highest LMQ-3 scores in their

group (M=109.5) and in four domains (Relationships,
Practicalities, Cost, Interference). Again, similar find-
ings were seen in the UK for high and frequent users
of medicines (>10 medicines, M=104.4, M=104.1, and
>4 times a day, M=112.7, M=110.9).">2°

Our study also found some variation in perceptions of
medicine burden between recruitment methods. A UK
study, using an earlier version of the LMQ found that
responses from respondents recruited through patient sup-
port group websites were more likely to indicate dissatis-
faction with Health Care Practitioner relationships, lack of
effectiveness, more side effects and interference with daily
life than those recruited through pharmacies.’” However,
the UK study differed from the present study in that the two
groups of survey respondents were significantly different in
age, gender, education and number of medicines used.
These findings may therefore be explained by users of
online fora being more dissatisfied in general with health-
care and having a greater awareness of side effects, and/or
a higher level of obsequiousness bias in respondents
recruited face-to-face through community pharmacies.

Strengths and Limitations

Strengths were that the present study used a validated
survey tool from a country with a similar health system
and culture to New Zealand. Response rates, even after
excluding incomplete surveys, were good (78.0% web-
sites, 40.3% community pharmacies). Responses were
from 177 (37.5%) males and 295 (62.5%) females; cov-
ered four age groups (10.4% in smallest group); and with
four levels of education (9.3% in smallest group).
Furthermore, study numbers were similar to those in
other published studies, and were sufficient to detect sig-

nificant differences.
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Notes: Full domain names: |: Relationships/communication with health professionals about medicines, 2: Practicalities, 3: Cost-related burden, 4: Side effect burden, 5: Lack of effectiveness, 6: Attitudes and concerns about medicines, 7:

Impact and interference on day-to-day life, 8: Control and autonomy to vary routine.
Abbreviations: B, unstandardized coefficient; Beta, standardized coefficient.

Although the pharmacy distribution arm was con-
ducted in one city (Dunedin), the use of patient support
group websites allowed respondents from the entire coun-
try, with approximately 70% of the responses coming
from throughout New Zealand (online survey partici-
pants). There were few Maori (n=22, 4.7% vs 15%
nationally), Pacific (n=5, 1.1% vs 7%) and Asian partici-
pants (n=6, 1.3% vs 12%), so these populations were
under-represented.>® Selection bias was possible, from
possible positive or negative views on allopathic medi-
cines. Some responses may have been missed, eg, from
busy people with demanding lifestyles and possibly high
medicine burden. Only seven of 22 websites participated,
capturing a limited range of views from individuals with
chronic conditions. “Quick decisions”, may have been
made on the 41-statements, perhaps missing difficulties
that were more likely to be disclosed over time.*”*" It
was not possible to account for diagnoses, number of
conditions, severity of symptoms or classes of medicines
with our analyses, as this information is not requested in
the LMQ-3. For some individuals, these factors may have
an impact on their experiences of using medicines.
Finally, participants may have given socially desirable
responses to impress the researchers based at a School

of pharmacy.

Conclusions

A wide range of medicine burden was seen among study
participants in New Zealand, with approximately half hav-
ing a moderate degree of burden and almost a third, high
burden. Subgroups with high burden included those requir-
ing help using medicines, 18-29 years-old, the unem-
ployed, and high or frequent medicine users. GPs and
pharmacists should endeavor to spend more time discuss-
ing medicines with people in these groups in order to
provide practical solutions and assist adherence.

More work is needed to explore associations between
burden, adherence and patient outcomes. The LMQ could
be used to examine burden in people with specific chronic
disease/s (eg, cardiovascular or respiratory disease) and its
association with adherence be further explored. Research
pharmacists or nurses could test the LMQ-3 for use in
family practice among priority sub-groups in an interven-
tion study. Any beneficial effects from identifying and
addressing issues would provide evidence for a possible
rollout via the health system.
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