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Abstract

Background People with multimorbidity (i.e., two or more chronic conditions) experience increased out-of-pocket
healthcare costs and are vulnerable to cost-related non-adherence to recommended treatment. The aim of this study
was to understand how people with multimorbidity prioritise different healthcare services when faced with tighter
budget constraints and how they experience cost-related non-adherence.

Methods A national cross-sectional online survey incorporating a choice experiment was conducted. Participants
were adults aged 40 years or over with at least one chronic condition, recruited in Ireland (December 2021 to
March 2022). The survey included questions about real-life experiences of cost-related non-adherence and financial
burden. The choice experiment element involved participants identifying how they would prioritise their real-world
healthcare utilisation if their monthly personal healthcare budget was reduced by 25%.

Results Among the 962 participants, 64.9% (n=624) had multimorbidity. Over one third (34.5%, n=332) of
participants reported cost-related non-adherence in the previous 12 months, which included not attending a
healthcare appointment and/or not accessing medication. Similar findings on prioritisation were observed on the
choice task. When presented with the hypothetical tighter budget constraint, participants reduced expenditure on
‘other healthcare (hospital visits, specialist doctors, etc)'by the greatest percentage (50.2%) and medicines by the
lowest percentage (24.8%). Participants with multimorbidity tended to have a condition they prioritised over others.
On average, they reduced expenditure for their top-priority condition by 71% less than would be expected if all
conditions were valued equally, while they reduced expenditure for their least prioritised condition by 60% more than
would be expected. Independence, symptom control and staying alive were rated as the most important influencing
factors when making prioritisation decisions (median score=5 out of 5).

Conclusion When faced with tighter financial constraints, people with multimorbidity tended to have a condition
they prioritised over others. Participants were also more likely to prioritise medicines over other aspects of healthcare.
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Researchers, policymakers and clinicians should take greater consideration of the different ways people respond to
tighter financial constraints. This could involve reducing the payment barriers to accessing care or clinicians discussing
healthcare costs and coverage with patients as part of cost-of-care conversations.

Keywords Chronic disease, Financial burden, Health care costs, Multimorbidity, Non-communicable disease

Introduction

People with two or more chronic conditions (i.e., multi-
morbidity) often experience high out-of-pocket health-
care costs [1-5]. These costs sometimes mean people
must forego other expenses (e.g., necessities like grocer-
ies or social spending), but they can also force people to
sacrifice some aspects of their healthcare [6, 7]. Foregoing
aspects of healthcare due to tighter budget constraints is
referred to as ‘cost-related non-adherence’ to healthcare
recommendations [6, 7]. Cost-related non-adherence is
risky for health and wellbeing [8], but also generates sig-
nificant challenges for healthcare systems [9]. Given ris-
ing prevalence rates of multimorbidity in recent decades
[2-5] and the association between multimorbitity and
lower socio-economic status [10], understanding how
people with multimorbidity make trade-offs in their
healthcare utilisation when faced with tighter budget
constraints is crucial for informing policy responses.

Previous research shows that high out-of-pocket
healthcare costs lead people with multimorbidity to
employ a range of coping strategies [11, 12], including
cost-related non-adherence to recommended healthcare
[6, 7]. The literature investigating cost-related non-adher-
ence has thus far focused primarily on how and why
people prioritise between medications when faced with
tighter budget constraints [13]. Some show that people
prioritise short-term benefits (e.g. symptom relief) over
long-term benefits (e.g. reduced risk of mortality) [14],
whereas others show the reverse [15]. Others show that
non-adherence choices may be condition dependent,
with medications associated with either mental health
disorders or respiratory conditions more likely to be de-
prioritised [6].

However, people faced with tighter budget constraints
may also choose to sacrifice areas of healthcare other
than medication (e.g., not attending GP or hospital
appointments). We could locate no study that has exam-
ined how people make trade-offs between different areas
of their healthcare when faced with tighter budget con-
straints, despite important implications for policy and
care.

This study addressed this gap in two ways. First, we
surveyed people with chronic health conditions about
their health expenditure and used this data to create
a novel, individualised choice experiment. The choice
experiment imposed a hypothetical tighter budget con-
straint on their individual expenses and participants
were asked to re-allocate this constrained budget across

their typical healthcare utilisation. Hypothetical choice
experiments allow for decision-making scenarios to be
simulated under highly controlled conditions, permit-
ting choices that might otherwise have serious real-world
consequences to be recorded under more ethical set-
tings. The goal here was to shed light on how people with
multimorbidity might prioritise healthcare (both medi-
cations and other forms) if forced to prioritise, because
of tighter budget constraints. Another advantage of the
choice experiment is that it facilitates an understanding
of the behaviours of people who have not experienced a
specific scenario but may experience that scenario in the
future.

Hypothetical experiments, however, have limitations.
As such, our second approach to investigating broader
forms of cost-related non-adherence was to implement a
survey, asking participants about their lived experience of
financial burden associated with managing their health-
care and what influences their decisions if faced with
tighter budgetary constraints. Thus, we provide evidence
on (1) how people with multimorbidity might prioritise
healthcare when faced with tighter budget constraints
that necessitate doing so and (2) how people with mul-
timorbidity have managed with real-life tighter budget
constraints in the past.

We collected our data in Ireland and, in any investi-
gation of healthcare costs, the individual policy context
matters, specifically the healthcare entitlements system.
Healthcare entitlements are the rights or benefits that
facilitate individuals accessing the healthcare system,
generally by wholly or partly reducing financial charges
for accessing healthcare services. We describe the pol-
icy context for Ireland and provide an overview of the
healthcare entitlements system in Box 1.

Aim

This study aimed to understand how people with mul-
timorbidity prioritise their healthcare when experienc-
ing tighter budget constraints. To achieve this aim, there
were two objectives: first, to understand how people with
multimorbidity choose between different healthcare ser-
vices and chronic conditions when presented with hypo-
thetical tighter budget constraints; second, to understand
their real-life experiences of healthcare prioritisation.
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Box 1 Healthcare entitlements in Ireland
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Ireland has a mixed entitlements system: there are publicly funded programmes to increase access to healthcare aimed at those with low incomes
and/or high healthcare need. There are three main healthcare entitlement categories: ‘basic eligibility, General Practitioner (GP) Visit Card (partial
eligibility) and Medical Card (full eligibility) [16]. These three categories are mutually exclusive.

-'Basic eligibility’ entitles people to access the hospital system though with a range of co-payments. At the time of data collection there were upper-
limits on charges for inpatient care (€80 per day and €800 annually), emergency department attendance (€100 per visit) and prescription medicines
(€114 per month at end of 2021, €100 per month at start of 2022) [17, 18]. Patients must pay out-of-pocket for GP visits, with no upper limit. The

average cost of a GP visit in Ireland is €54 [19].

- For the GP Visit Card, basic eligibility applies but there is also coverage for GP consultation fees [20]. Those under 70 with household incomes below
a threshold are entitled to a GP visit card, with all adults aged over 70 years eligible [16, 21]. As an example of this threshold, a single person living
alone aged under 66 years would be entitled to the GP visit card if their weekly income was below €304 (less tax) [22].

- The Medical Card is a means-tested scheme which provides free primary, community and hospital care, and heavily subsidised prescription medi-
cines [23]. The income threshold for adults for the Medical Card at the time of data collection was approximately 40% lower than the GP visit card

threshold [16].

In 2020, 35% of people in Ireland had a Medical Card, 11% had a GP Visit Card and 54% had basic eligibility [24]. Approximately 46% of the population
have private health insurance [25], which facilitates access to private care but generally does not cover GP care. Others pay the full cost out-of-pocket

for private care.

Methods and data

The study design was a national cross-sectional online
survey conducted in Ireland. The survey included two
primary elements that all participants completed: (1) A
choice experiment in which people with chronic condi-
tions, including those with a single condition and those
with multimorbidity, were asked to prioritise their previ-
ous month’s healthcare utilisation within the context of
hypothetical tighter budget constraints; and (2) Survey
questions about real-life experiences of cost-related non-
adherence and financial burden. The study is reported
according to the STROBE guidelines [26].

Participants

The inclusion criteria were: (a) aged 40 years or over, (b)
self-reported as having one or more chronic conditions,
(c) access to a functional broadband connection and (d)
access to a computer, laptop, tablet or smart-phone. The
age group of 40 years and over was chosen to increase the
likelihood of identifying people who meet the inclusion
criteria, as chronic conditions and multimorbidity are
less common in those aged under 40 years [27]. People
with one condition were included to allow for compari-
son with those with multimorbidity, in line with previous
studies of multimorbidity and out-of-pocket healthcare
expenditure [2]. People with zero chronic conditions
were not included as people with zero conditions uti-
lise less healthcare [3] and therefore a larger proportion
of them would be unable to complete the choice experi-
ment. People were excluded if they: were pregnant or had
been pregnant in the previous three months; or had an
insufficient level of English language proficiency required
to take part. People who were pregnant were excluded as
they were likely to have had different patterns of recent
healthcare utilisation associated with their pregnancy.

Sampling
Data collection was carried out by Behaviour and Atti-
tudes, an independent survey company [28]. The com-
pany was tasked with sampling a group representative
of the public aged 40 years and over with one or more
conditions in terms of age, region, sex, socioeconomic
status, and area (urban/rural) using stratified random
sampling. The company primarily recruited from their
pre-established national online research panel of 27,951
people aged 16 years or over. Given there were no patient
safety concerns, and no appropriate data on which to
base a sample size calculation, we sought to maximise the
sample size in order to provide results as representative
of the populations as possible. The survey was conducted
remotely, online by participants on their own electronic
device. The online questionnaire was developed using
Askia software. Panel members were sent an initial email
(Appendix B, eBox 3) briefly describing the survey and
providing a link to an online portal to participate.
Although the online panel presents an efficient way to
collect large samples, the necessity to be a regular inter-
net user generates selection bias. Internet penetration in
Ireland is very high, with 92% of households having inter-
net access [29]. However, certain groups report not using
the internet in a given three month period, particularly
those aged 75 years and over (56%) and the socioeconom-
ically most disadvantaged quintile (16%) [30]. To increase
the response rate among these groups, we supplemented
the panel with door-to-door recruitment. Researchers
from the survey company conducted random door-to-
door sampling in randomly chosen locations in Ireland.
When going door-to-door (details in Appendix B, eBox
5), recruiters first requested demographic information
(Appendix C). Then, if the prospective participant met
the inclusion criteria and were in an under-represented
group (Appendix D, eTable 1), they were provided with
study information and details of how it could be com-
pleted online (Appendix B, eBox 6). Nonetheless, the
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necessity to complete the survey on an electronic device
with internet access represents a significant barrier to
completing the survey for older adults.

Participants were offered €10 to complete the survey.
Participants who did not complete the survey within
17 days of initial contact were sent a reminder email
(Appendix B, eBox 4). Three more reminders were sent,
each seven days after the previous email. Data was col-
lected between December 2021 and March 2022. The
survey did not contact new prospective participants
between 24th December-16th January because they may
have had altered patterns of healthcare usage during the
December holiday period.

If participants exited the survey before completion,
this was deemed a non-response and answers were not
included in analysis. The survey company noted partici-
pants’ IP address and device type to prevent people com-
pleting the survey twice. This data was temporarily stored
by Behaviour and Attitudes until data collection was
completed and was only accessible to named individuals
at Behaviour and Attitudes.

Survey design and structure

The survey design was initially informed by a review of
Piette and colleagues’ conceptual framework for under-
standing individuals’ responses to medication costs [13].
The survey design was also informed by reviewing litera-
ture in the areas of multimorbidity [31, 32] out-of-pocket
healthcare expenditure [33, 34], survey methodology [35]
and behavioural economics [36] (further details below). It
was then revised based on feedback from a panel of peo-
ple with multimorbidity and by a pilot (both described
below). Overall, there were between 59 and 107 ques-
tions, depending on the number of health conditions a
participant reported having. Participants were initially
asked for health, demographic and entitlement informa-
tion, following that they completed the choice experi-
ment and were then asked questions about their real-life
experiences of financial burden (further details below).
Average survey completion-time was 19 min. All ques-
tions required a response. A back button was provided to
allow participants to change responses. Question types
included a mix of closed and open-ended responses. The
closed-ended questions were either Likert scale questions
or multiple-choice questions. The full questionnaire can
be seen in Appendix A.

Health, demographic and entitlement information

Participants were presented with a list of 31 chronic con-
ditions which was based on the list used in a national
survey of older adults [37]. If a participant detailed a
condition under ‘other (please specify), this person was
included only if they had at least one other chronic con-
dition listed in the survey, as it was not feasible to prepare
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choice experiment questions for conditions reported
under the ‘other’ category. Participants were then asked
demographic and healthcare entitlement questions.

Choice experiment: overview and rationale

The next component of the survey was the choice experi-
ment. A choice experiment is a survey approach whereby
participants are presented with several options and
the choices they make are used to identify their prefer-
ences [38]. This choice experiment involved participants
first providing their previous month’s healthcare utilisa-
tion and associated out-of-pocket expenditure across
four different healthcare areas (GP, prescription medi-
cines, primary care, and ‘other healthcare (e.g. hospital
visits, specialist doctors, etc.)’). Participants were then
presented with a hypothetical tighter budget constraint
based on their individual spend and were asked to decide
which areas of their healthcare they would reduce their
spending in. The task made it salient that, when faced
with a tighter budget constraint, retaining the same level
of spending in one area would require reductions in
spending in another.

The experiment was not a standard ‘discrete’ choice
experiment. Discrete choice experiments involve pre-
senting participants with multiple scenarios that vary
systematically by levels of specified attributes. Their pre-
ferred scenarios over multiple rounds of choices are used
to estimate the weight they assign to those attributes
and the levels within them [39]. The distinction here is
that trade-offs between different attributes are implicit,
whereas our design overcomes this limitation and more
closely mimics a situation in which people might be
required to forego some healthcare utilisation due to
tighter budget constraints.

Choice experiment: healthcare utilisation

Participants were asked to approximate their healthcare
utilisation and the associated out-of-pocket costs for the
previous month, broken down into four categories: GP,
prescription medicines, ‘primary care (e.g. physio, occu-
pational therapists, psychologists, etc), and ‘other health-
care (e.g. hospital visits, specialist doctors, etc.). These
four categories were chosen as they represent the major-
ity of out-of-pocket healthcare costs experienced by
households in Ireland [34]. Participants were also asked
to break down their expenditure by condition. ‘Multiple/
other conditions’ was included as a condition to allow for
healthcare utilisation that applies to multiple conditions
or other health issues. Participants were asked to include
travel expenses in all out-of-pocket healthcare expendi-
ture estimates.
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Choice experiment: healthcare expenditure under financial
constraints

Participants were then presented with a hypothetical
scenario: they experience ‘a large, unexpected expense
(e.g. tax bill, house repairs, etc.), meaning that there
is not enough budget left to pay for their usual level of
healthcare utilisation. Participants were then presented
with the healthcare expenditure information set at the
levels they previously described. However, their budget
was now 25% less than the amount it would take to use
all of these services as normal. 25% was chosen as it was
considered sufficient to require decisions that would sig-
nificantly affect healthcare utilisation, while low enough
to ensure people were not forced to cease most of their
healthcare utilisation. Participants were then asked to
reduce elements of their healthcare utilisation by enough
to at least align their expenditure with the new restricted
budget. As the aim of the task was to shed light on which
health conditions and healthcare areas people would
prioritise if required to, there was no option to reduce
expenditure other than healthcare (e.g. food or recre-
ation). This design decision is grounded in evidence from
behavioural economics showing that people tend to cre-
ate ‘mental accounts’ for their spending and are reluctant
to use money assigned to one function (e.g., groceries)
to cover another (e.g., healthcare) [36]. Throughout the
experiment, participants were provided with explana-
tions and examples (See Appendix A).

After completing the choice experiment, participants
were given a list of possible reasons for their prioritisa-
tion decisions and were asked to rate the degree to which
each reason informed their prioritisation choices, using
a Likert scale ranging from 1 (not important at all) to 5
(very important). The list included maintaining indepen-
dence, symptom control, clinician advice, staying alive,
workload, and ‘other (please specify)’ These options were
based on documented priorities of people with multi-
morbidity [31, 32].

Participants were then asked how likely they would
be to use alternative ways of paying for healthcare (e.g.
use savings, borrow money) if they were presented with
this scenario in their real lives, based on a scale of 1 (very
unlikely) to 5 (very likely). These were adapted from
the options in a measure of financial burden previously
employed for patients with stage three colorectal cancer
[33].

Real-life experiences of financial burden

This same composite measure of financial burden was
also adapted to understand participants’ real-life experi-
ence of healthcare related financial burden (Appendix
A, Q7-8). This included a question asking participants
how much they worry about financial problems that have
resulted from the cost of their healthcare on a scale of 1
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(not at all) to 7 (very much). It also included questions
about whether they had ever used alternative ways of
paying for healthcare (e.g. use savings, borrow money),
participants could choose all options that applied to
them.

Participants were then asked about the number of
occasions they had not purchased medicines in the previ-
ous 12 months because of cost and the number of occa-
sions they had not attended a healthcare professional in
the previous 12 months because of cost. Twelve months
was selected as the reference period to reduce the risk
of generating unrealistic snapshot of patient spend, as
financial shocks such as those that might force a tighter
budget constraint are (by definition) experienced infre-
quently [35]. Longer time periods can result in inaccurate
estimates of expenditure due to recall bias [35], however
we focused instead on occasion frequency rather than
exact costs.

Pilot

The survey company and the researchers conducted
a pilot study with 60 participants. Based on the pilot
responses some minor changes were made: minor techni-
cal issues were addressed, estimated completion time was
revised, the wording of questions 4 and 4b were slightly
revised with more detail added to ensure understanding,
and an example of healthcare-related travel expenses was
added to question 3.1.1. The changes were not consid-
ered substantial and therefore the pilot participants were
included in the final sample.

Patient & public involvement (PPI)

The survey was developed in consultation with a PPI
panel of people with multimorbidity. To develop the
financial burden scenario, members of the panel were
asked to provide examples of scenarios that are likely to
cause financial burden to a large proportion of people
with multimorbidity. The panel was also presented with
the survey in its entirety and asked a series of questions
to ensure comprehension (Appendix B, eBox 7). One
of the members of the PPI panel (co-author, TH) was
included as a co-researcher and contributed to conceptu-
alisation, methodology, and reviewing and editing.

Data analysis

A multimorbidity count was developed by combining
some of the 31 conditions in the questionnaire to give
21 broader conditions (Appendix B, eBox 1), based on
data availability and a previous Irish Longitudinal Study
of Ageing study on multimorbidity [40]. For example,
chronic lung disease and asthma were combined into
chronic respiratory disease. Conditions were also classi-
fied as either a physical or mental condition using a pre-
vious TILDA analysis [41]. For conditions not covered
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by the previous analysis, a classification was made by an
author (SS) who is a GP and academic with multimorbid-
ity expertise.

As this study represents a first investigation of its kind
in broader implications of out-of-pocket costs for mul-
timorbidity, our focus was on descriptive statistics. Fre-
quencies and descriptive statistics were used to describe
the participant demographics and their reported real-life
experience of financial burden. Descriptive statistics were
used to describe the average monthly healthcare expen-
diture in each given area. Average absolute reduction
and average percentage difference was used to describe
difference in healthcare expenditure under financial con-
straints in the choice experiment. These descriptive sta-
tistics were analysed based on type of healthcare (e.g.
prescription medicines, general practice etc.) and num-
ber of chronic conditions (one condition, two conditions
and three or more conditions). The categories ‘two con-
ditions’ and ‘three or more conditions’ were included to
align with previous studies of multimorbidity and out-of-
pocket healthcare expenditure [2].

To assess prioritisation between conditions, pro-
portionate unit reduction was used. This method was
adopted as no standard analysis for this type of data was
identified in the literature. Only those with expenditure
on two or more conditions (including multiple/other
conditions) were included. Proportionate unit reduction
was determined by calculating the percentage reduction
for each condition and summing those percentages. This
total percentage was then divided by the number of con-
ditions (including multiple/other conditions as a condi-
tion). A proportionate unit reduction of a value less than
0 (e.g. -0.5) represents a de-prioritisation of the respec-
tive condition and a proportionate unit reduction of a
value greater than 0 (e.g. 0.4) represents a prioritisation of
the respective condition. An example of the proportion-
ate unit reduction method for a participant can be seen
in Appendix B, eBox 8. To assess whether participants
generally treated conditions equally or tended to priori-
tise a condition, the average proportionate unit reduc-
tion for all participants’ most prioritised condition and
least prioritised condition, was taken. The specific con-
dition that was prioritised or de-prioritised varied from
participant to participant. ‘Multiple/other conditions’
was not included when averaging the proportionate unit
reduction for most and least prioritised conditions. This
was because prioritising this category may mean that an
individual is prioritising their overall health and not just
‘other conditions’ specifically.

Medians and interquartile ranges were used to analyse
Likert scale questions. A conventional content analysis
[42] of open ended questions 4b, 5b and 7 was conducted.
These were free-text questions related to what informed
participants’ prioritisation decisions, alternatives to
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sacrificing healthcare and participants’ real-life experi-
ences of making sacrifices due to healthcare costs. The
first stage involved one author (JL) reading and re-read-
ing the responses. The second stage involved creating
codes under which responses could be categorised. The
third stage consisted of assigning data to the codes. A
second author (LF) crosschecked this process indepen-
dently. Discrepancies were addressed through discussion.

The representativeness of the sample was assessed by
comparing it, using chi square tests, with those aged
50 years and over with one or more condition in the
2016 sample of the Irish National longitudinal Study on
Ageing.

Outlier management

All healthcare expenditure data that was greater than two
standard deviations from the mean was reviewed by a
health services researcher (JL) and a GP (SMS). Expen-
diture that JL and SMS considered unlikely to be feasi-
ble was removed. Reasons for this included allocation of
excessively high costs for a particular area that is known
not to incur such costs. This led to expenditure data for
10 of the 962 participants being removed. An example of
an outlier that was removed was €555 for three GP visits.
The same process was applied for cost-related non-adher-
ence data and led to data for five of the 962 participants
being removed (more details in Appendix E).

Ethics statement

Ethical approval for this study was obtained from
the RCSI University of Medicine and Health Sci-
ences Research Ethics Committee (reference number:
202104018). The data was fully anonymised before being
accessed by the research team. All participants provided
written informed consent to participate in the study and
for their responses to be used for research purposes.

Results
Participant characteristics
In total, 962 respondents completed the survey. Of these,
13.0% (n=125) were recruited face-to-face to complete
the online survey (further details of face-to-face recruits
and online recruits can be seen in Appendix D eTable 1).
A flow chart of the response rate can be seen in Fig. 1.
Overall, 54.8% (n=527) of participants were female,
16.2% (n=156) had a primary school education or less,
55.1% (n=530) were aged between 40 and 59 years old,
and the mean number of conditions was 2.4 (SD=1.5,
95%CI: 2.3-2.5). Table 1 provides details of the sample
characteristics. A breakdown of participants’ health con-
ditions is reported in Appendix D, e€Table 2. The sample
was relatively representative when compared with those
aged 50 years and over with one or more condition in the
2016 sample of the Irish National longitudinal Study on
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Received initial email
(n=8,017)

(n = 2,250)

Clicked through to survey information

Completed eligibility check
(n= 1,235)

|

Completed survey
(n =962}

Fig. 1 Flow chart of response rate

Ageing (the Irish National longitudinal Study on Age-
ing only recruited participants aged 50 years and over).
However, the current sample skewed younger and had
a greater proportion of males compared to the TILDA
sample. Details of this comparison are in Appendix D,
eTables 3 and 4.

Choice experiment: current expenditure and response to
hypothetical tighter budget constraints for four healthcare
areas

Participants’ median monthly healthcare expenditure
was highest for ‘other healthcare (hospital visits, special-
ist doctors, etc.) at €100 (IQR: €15-€200) amongst the
473 respondents with this type of expenditure. Median
monthly healthcare expenditure was lowest for medi-
cines, at €28 (IQR: €10-€60) amongst the 709 respon-
dents with medicine expenditure. Overall, 6.2% (N=43)
of those who had expenditure on medicines reached
a relevant medicine payment threshold (described in
Sect. 2.2) associated with their entitlements, for example
the upper limit of €114 per month on medications (more
details in Appendix D, €Table 6).

Face to face recruitment
strategy
(n =125)
Online recruitment
strategy
(n=837)

When participants were presented with the hypo-
thetical tighter budget constraints, they chose to reduce
other healthcare expenditure by the greatest percentage
(83.0%) and medicines by the lowest percentage (28.6%).
This pattern was consistent regardless of the number of
chronic health conditions the participant reported. Fur-
ther details broken down by number of conditions are in
Table 2. Averages and standard deviations for the same
variables are provided in Appendix D, eTable 5.

Choice experiment: response to hypothetical tighter
budget constraints for chronic conditions

Overall, 40.7% (n=392) of participants reported expen-
diture on two or more conditions (including multiple/
other conditions as one condition). In general, partici-
pants tended to prioritise certain conditions rather than
reduce expenditure equally across conditions. The most
and least prioritised conditions varied between individu-
als but, when considered in general terms (and multiple/
other conditions is excluded), the average proportionate
unit reduction for the most prioritised condition across
all participants was 0.71 (SD=0.51, 95%CI: 0.66—0.76).
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Table 1 Demographic and entitlement characteristics of sample
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Overall (n=962)

One condition (n=338)

Multimorbidity

% (n) % (n) Two conditions (1=265)  Three or more conditions (n=359)
% (n) % (n)
Age (years)
40-49 22.8(219) 31.6 (107) 18.9 (50) 173 (62)
50-59 323(311) 328 (111) 38.1 (101) 27.6(99)
60-69 29.8 (287) 26.0 (88) 30.2 (80) 33.1(119)
70-79 11.8(113) 8.3 (28) 11.3(30) 15.3(55)
80-89 2.5(24) 12(4) 1.1(3) 4.7 (17)
90+ 0.8 (8) 0.0 (0) 04 (1) 1.9(7)
Sex
Female 54.8 (527) 485 (164) 56.2 (149) 59.6 (214)
Male 45.1 (434) 514 (174) 434 (115) 40.3 (145)
Other 0.1(1) 0.0 (0) 04 (1) 0.0 (0)
Education
Primary/none 16.2 (156) 13.0 (44) 15.2 (40) 20.1(72)
Secondary 36.7 (353) 36.1(122) 37.5(99) 36.8(132)
Third/higher 47.0 (452) 509 (172) 473 (125) 432 (155)
Location
Urban (5000 + people) 53.1(511) 58.6 (198) 50.2 (133) 50.1 (180)
Rural (<5000 people) 469 (451) 41.4 (140) 49.8(132) 499 (179)
Private Health Insurance
Yes 54.7 (526) 55.6 (188) 54.0 (143) 54.3(195)
No 45.3 (436) 444 (150) 46.0 (122) 45.7 (164)
Healthcare Entitlements
Medical Card 423 (407) 34.3(116) 419(111) 50.1 (180)
GP Visit Card 10.8 (104) 8.6 (29) 10.2 (27) 134 (48)
Neither 46.9 (451) 57.1(193) 479 (127) 36.5(131)

Table 2 Expenditure reductions in response to financial constraints

Previous month’s Monthly healthcare expen-  Reductionin  Median
healthcare expendi- diture after choices made expenditure  percentage
ture Median (IQR) under financial constraints Median reduction in
Median (IQR) expenditure
Overall GP €60 (€20-€100) €35 (€4-€60) €25 41.7%
Medicines €28 (€10-€60) €20 (€6-€46) €8 28.6%
Primary Care (physio, occupational €60 (€10-€110) €20 (€0-€60) €40 66.7%
therapist, psychologist)
Other Healthcare (hospital visits, €100 (€15-€200) €17 (€0-€108) €83 83.0%
specialist doctors, etc.)
One Condition GP €60 (€40-€66) €40 (€14-€60) €20 333%
Medicines €20 (€10-€40) €15 (€4-€30) €5 25.0%
Primary Care €30 (€0-€65) €16 (€1-€50) €14 46.7%
Other Healthcare €68 (€14-€141) €6 (€0-€70) €62 91.2%
Two Conditions GP €60 (€13-€110) €25 (€3-€65) €35 58.3%
Medicines €26 (€10-€60) €20 (€6-€47) €6 23.1%
Primary Care €60 (€29-€130) €17 (€0-€56) €43 71.7%
Other Healthcare €80 (€13-€140) €8 (€0-€75) €72 90.0%
Three or more GP €60 (€15-€120) €28 (€3-€65) €32 53.3%
Conditions Medicines €39 (€12-€80) €28 (€7-€60) €11 28.2%
Primary Care €60 (€12-€120) €27 (€0-€69) €33 55.0%
Other Healthcare €130 (€20-€240) €28 (€2-€1406) €102 78.5%




Larkin et al. BMC Primary Care (2025) 26:57

This represents a reduction that was 71% less than
expected if expenditure across all conditions was reduced
by the same proportion. For a full explanation of pro-
portionate unit reduction refer back to the Data Analy-
sis section of the Methods and Data and Appendix B,
eBox 8.The average proportionate unit reduction for the
least prioritised condition was —0.60 (SD=1.04, 95%CI:
-0.50-0.70), which represents a reduction 60% more than
expected if expenditure across all conditions was reduced
by the same proportion.

Choice experiment: influences on prioritisation choices
When asked to rate a list of six of options that influenced
their prioritisation decisions, participants rated staying
alive, maintaining independence, and symptom control
as the most important factors, each with a median rat-
ing of 5. Doctors’ advice and treatment burden both had
a median rating of 4. A more detailed breakdown can be
seen in Appendix D, eTable 7. Participants were asked if
there was ‘anything else’ that informed their prioritisation
decisions and provided with a free-text box. Additional
factors were reported by 15.6% (n=150) of respondents.
Of these, 46.0% (n=69; 7.2% of the full sample) reported
that the availability of an alternative form of care/therapy
would inform their decision and 16.7% (n=25; 2.6% of
the full sample) said they would consider the intensity of
the illness at the given point in time. Full details of alter-
native considerations are in Appendix D, eTable 8.

L

Not pay other bills

w

Error bars- Interquartile range
N

Median Likelihood {1=very unlikely, S=very likely)

Use Savings Borrow Money
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Choice experiment: alternative cost-saving choices

Almost half (46.1%) of respondents stated that they
were either likely or very likely to sacrifice parts of their
usual healthcare usage if they were faced with not having
enough money to access their usual level of healthcare in
real life. The median response was 3 (IQR=2-4) out of 5
(see Fig. 2). However, participants reported being more
likely to use savings, cut down on recreational spend-
ing, or cut down on general non-healthcare expenses
to pay for their healthcare, rather than sacrifice parts of
their usual healthcare usage (Fig. 2). The distribution of
responses for hypothetical cost saving decisions are in
Appendix D, eTable 9.

Overall, 15.9% (n=153) of participants provided free
text responses when asked if there were ‘other’ alterna-
tives they would have used to allow them to protect their
usual level of healthcare. Of these, 29.4% (n=45; 4.7% of
the full sample) said they would increase their income
(e.g. sell assets or work more), 21.5% (n=33; 3.4% of the
full sample) said they would change their behaviour to
attempt to improve their health (e.g. through exercise,
diet etc.) and avoid the need for healthcare, 4.6% (n="7;
0.7% of the full sample) said they would try to negotiate
with their healthcare provider, and 2.6% (N=4; 0.4% of
the full sample) said they would access care in another
country. Full details of ‘other’ alternatives to reducing
healthcare expenditure are in Appendix D eTable 10.

Overall, 62.3% (1n=599) of participants had had to use
a non-healthcare cost-saving measures at some stage
due to healthcare cost challenges. These real-life cost
saving measures closely matched those reported for the

111,

Cut down food Cutdown Cutdown genera Sacrficeusua
spending recreational expenses healthcare usage
spending

Cost-saving measures

Fig. 2 Hypothetical likelihood of cost saving measures when faced with healthcare cost challenges (N=962)
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hypothetical choice task. The most common strategy,
reported by almost half (46.3%, n=445) of participants,
was to cut down on general expenses to pay for health-
care (Fig. 3). Cutting down on recreational spending and
using savings were the next most common strategies,
respectively.

Results showed some variation in reported worry about
financial problems that have resulted from the cost of
participant’s currently recommended healthcare treat-
ments. The median response was 4 (IQR=2-6) on the
seven-point scale. The distribution of responses can be
seen in Appendix D eTable 11.

Real-life financial burden: cost-related non-adherence

Overall, 34.5% (N=332) of participants reported some
form of cost-related non-adherence to recommended
healthcare in the past 12 months. The pattern of non-
adherence closely matched choices in the hypothetical
experiment. For healthcare visits, 31.1% (N'=299) of par-
ticipants reported not attending a healthcare professional
in the previous 12 months because of costs. Among those
that had not attended, they missed these appointments
an average of 2.4 (SD=1.8, 95% CI: 2.2-2.6) times in the
previous 12 months. For cost-related non-adherence to
medications, 15.5% (N =149) of participants reported not
buying a medication in the previous 12 months because
of cost. Among these, the average number of occasions
that this occurred in the previous 12 months was 2.7

100%
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(SD=2.9, 95% CI: 2.2—3.2). Table 3 provides more details
of cost-related non-adherence broken down by number
of conditions and healthcare entitlement status.

Discussion

This study used a cross sectional survey with an embed-
ded choice experiment to systematically evaluate how
people with chronic conditions, including multimorbid-
ity, make trade-offs between their chronic conditions and
between different healthcare services when faced with
financial constraints. Findings show a high prevalence
of cost-related non-adherence to healthcare recommen-
dations: over a third of participants reported they had
either not attended appointments or not accessed medi-
cines due to costs in the previous 12 months. Despite
prior research focusing on non-adherence to medication
[13], almost twice as many participants (31%) reported
previous non-attendance at a healthcare professional due
to cost than non-adherence to medication for the same
reason (16%).

Findings from the choice experiment, which was
completed by the full sample, are consistent with these
reports of lived experience with cost-related non-adher-
ence. Almost half of participants reported that they were
likely to engage in cost-related non-adherence to health-
care if faced with tighter budget constraints. Medicines
were the most prioritised healthcare area, while par-
ticipants prioritised ‘other healthcare (hospital visits,

N=445

=372

Cut down food Cutdown Cutdown genera Other
spending recreationa expenses
spending
ng measures

Fig. 3 Real-life experiences of cost saving measures when faced with healthcare cost challenges (N=962)
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Table 3 Cost-related non-adherence/attendance in previous 12 months

Ever not attended healthcare

No. occasions Mean

Ever not bought medicine No. occasions

professional in previous 12 months (SD, 95% Confidence in previous 12 monthsdue  Mean (SD, 95%

due to cost Interval) to cost Confidence

% (N) % (N) Interval)
Medical-Card Holders
Overall 29.5 (120) 25(20,21-29) 17.7(72) 29(35,21-37)
One Condition 21.6 (25) 24(27,13-35) 12.1(14) 2.9(6.1,0.0%6.1)
Two Conditions 27.0 (30) 2.1(1.8,15-2.7) 18.0 (20) 26(2.1,1.7-35)
Three + Conditions 36.1 (65) 27(1.8,23,3.1) 21.1(38) 3.1(29,22-4.0)
GP Visit Card Holders
Overall 17.3(18) 8(1.0,1.3-23) 7.7 (8) 1.7(0.5,14-2.0)
One Condition 17.2(5) 8(1.0,09-2.7) 13.8 (4) 1.7(06,1.1-2.3)
Two Conditions 18.5(5) 0(1.2,09-3.1) 74(2) 1.5(0.7,0.5-2.5)
Three + Conditions 16.7 (8) 8(0.9,1.2-24) 42(2) 2.0(0.0,2.0-2.0)
Holders of neither card
Overall 35.7(161) 4(1.7,21-2.7) 15.3 (69) 26(22,21-3.1)
One Condition 316 (61) 2(13,1.9-25) 14.5 (28) 2.1(14,1.6-26)
Two Conditions 40.2 (51) 5(1.7,20-3.0) 15.7 (20) 36(3.3,22-5.0)
Three + Conditions 374 (49) 3(20,1.7-29) 16.0 (21) 2.1(1.3,1.5-27)
All Participants
Overall 31.1(299) 4(1.8,22-2.6) 15.5(149) 2.7(29,22-32)
One Condition 26.9 (91) 6(1.8,2.2-3.0) 13.6 (46) 24 (3.5,14-34)
Two Conditions 32.5(86) 4(1.7,2.0-2.8) 15.8 (42) 3.0(2.8,2.2-3.8)
Three + Conditions 34.0(122) 25(1.9,22-2.8) 17.0 (61) 2.7(24,21-33)

* this has been truncated, the original statistical calculation yielded a lower bound for the 95% confidence interval below zero

specialist doctors, etc.)’ the least; they reported that they
would reduce their relative expenditure for ‘other health-
care’ by over three times as much as for medicines.

Among those with multimorbidity, the choice experi-
ment showed that people tended to have a condition
they were least likely to reduce expenditure for. They
reduced expenditure for that condition by, on average,
less than a fifth of what would be expected if they had
reduced expenditure across all conditions proportion-
ately. For their least prioritised condition, they reduced
their expenditure by more than double what would be
expected. The primary motivations for prioritisation
were ‘staying alive, ‘symptom control’ and ‘maintaining
independence’ Whether people are likely to differenti-
ate between these motivations is unclear, as medians for
these questions were at ceiling [43]. Future research may
consider implementing ranking tasks to avoid matched
rationales.

Despite evidence for cost-related non-adherence to
healthcare— and in particular appointments - healthcare
in general was a high priority for participants. Partici-
pants stated that, if faced with tighter budget constraints,
they would be more likely to use savings, cut down on
recreational spending, or cut down on general expenses
than reduce their healthcare expenditure. This somewhat
contradicts previous research that people tend to create
‘mental accounts’ for their spending and are reluctant
to use money assigned to one function to cover another

[35]. These hypothetical choices mirror self-reported
coping mechanisms with experienced financial burden.
Importantly, however, those with chronic conditions and
multimorbidity who have lower incomes and higher out-
of-pocket healthcare expenditure [1] may not have the
capacity to use these mechanisms.

Participants reported being less likely to borrow money
to address the hypothetical financial constraints than
reduce their healthcare utilisation, which may mean
that there is a threshold up to which participants protect
their healthcare spending if they can. Free text responses
provided interesting examples of other alternatives to
reducing healthcare expenditure considered by partici-
pants, such as negotiating with the healthcare provider,
accessing care in another country, or increasing income
through more paid work or selling personal items.

Comparison with existing literature

Our findings that participants prioritised medication
expenditure aligns with a 2017 study of older adults in
Ireland with polypharmacy (prescribed five or more
medications), which reported that 96% believed strongly
in the necessity of their medication, with higher numbers
of prescribed medicines associated with stronger beliefs
[44]. Similarly, a Swedish study of ‘frail elderly patients in
primary care’ found that the vast majority believed in the
necessity of their medication [45]. “Doctors’ advice” was
important for the majority of participants in the choice
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experiment when deciding which healthcare area to pri-
oritise. It has also been reported that as functional health
status decreases, belief in the necessity of medicines pre-
scribed for multimorbidity increases, further highlighting
the perceived centrality of medicines in the management
of multimorbidity [46]. However, given that there is very
little research examining the perceived necessity of, or
beliefs about, other healthcare areas, it is difficult to put
these prioritisation decisions into a wider context. In
relation to prioritisation of conditions, our findings align
with several qualitative studies showing that people pri-
oritise individual conditions when engaging in medica-
tion taking behaviours [47, 48].

Despite the finding that medicines was the area that
participants prioritised in response to hypothetical
tighter budget constraints, about one in six participants
had engaged in cost-related medication non-adherence
in the previous year. Some studies have found that a small
increase in costs can lead some people to reducing their
medicine use, but some continue to adhere to medicines
even when experiencing significant financial burden [13].
There are mixed results in the literature on whether inde-
pendence, symptom control or mortality risk are more
important to people when prioritising medicines [13, 49].
Our findings show that all these areas are very important
for people when prioritising their conditions and their
healthcare. This finding is somewhat expected given the
clinical diversity inherent in multimorbidity, and the
potential for people to be living with multiple co-occur-
ring conditions which simultaneously increase their risk
of mortality [50] and present symptoms which reduce
quality of life and independence [51].

The proportion of participants (16%) who reported
cost-related medication non-adherence in the previous
year is generally higher than rates reported internation-
ally. A study incorporating a series of cross sectional
surveys of cost-related prescription medication non-
adherence in the previous year among older adults in
11 high-income countries found rates of between <3%
(France, Norway, Sweden, Switzerland and the UK) and
17% (USA) [52]. However, the setting and populations
differed between the choice experiment and the interna-
tional surveys [52]. It also included prescription medi-
cines only, while our study examined ‘medication you
needed for your treatment’

Strengths and limitations

Previous studies have explored the priorities of indi-
viduals with multimorbidity using qualitative interviews
[49, 53], whereas the current study combined a choice
experiment with a quantitative survey among a large
national sample targeting people with multimorbidity.
The generalisability of findings from the choice experi-
ment is somewhat limited, given hypothetical bias and
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the lack of options for participants to respond to the
tighter budget constraints through mechanisms other
than non-adherence. However, the strong concordance
between both of our quantitative approaches gives con-
fidence in the reliability of the findings for situations in
which other mechanisms may not be possible for people.
The primary hypothetical bias is that the budget con-
straint is fixed at 25%, which was considered sufficient to
require decisions that would significantly affect health-
care utilisation, while low enough to ensure people were
not forced to cease most of their healthcare utilisation.
This fixed reduction allowed for comparability across
participants. Nonetheless, given the greater vulner-
ability to financial constraints of low-income groups, a
dynamic budget constraint based on participants’ income
may have provided more valid results. The overall find-
ings are somewhat generalisable as multimorbidity [2-5]
and cost-related non-adherence [52] are common phe-
nomena internationally. However, the unique healthcare
entitlements system in Ireland somewhat limits the inter-
national generalisability.

A further limitation of the study is that several parts of
the questionnaire, such as the healthcare utilisation and
expenditure questions, were designed specifically for the
study and had not been validated in other samples. That
said, most questions were adapted from previous stud-
ies and all were informed by a multimorbidity PPI panel
and pilot study. Also, using disease count to represent the
experience of multimorbidity has limitations, for exam-
ple severity of each condition and the related need for
healthcare utilisation is not considered [54].

As with all studies, attrition rates pose a challenge for
generalisability. The high rate of non-completion (22.1%)
amongst those who started the survey is an important
consideration for generating implications, as it is unclear
whether non-completion is more or less likely among
those who may experience cost-related non-adherence or
tighter budgetary constraints. However, the rate of non-
completion is not outside the range of non-completion
seen in other similar online surveys [55]. The lack of
data on the number of people approached in-person to
complete the survey is also a limitation. The final sample
showed limited representativeness when compared with
those in Ireland aged 50 years and over with one or more
chronic condition, as the final sample skewed younger
and had a slightly greater proportion of males. The large
age discrepancy limits the generalisability, as those aged
over 70, who are underrepresented, likely experienced
very different financial circumstances, as a result of
retirement, welfare benefits and other age-specific fac-
tors. In Ireland, some areas of healthcare (e.g. medicines
and hospital stays) have a threshold over which the state
pays the excess. Participants at these thresholds may have
been less likely to reduce expenditure in the respective
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area, as it may have involved making a significant change
to their healthcare access. However, only a small number
of participants reached these thresholds.

The responses to questions about lived experience of
cost-related non-adherence referred to the previous year.
Despite our efforts to reduce the influence of recall bias
(e.g., by eliciting counts rather than expenditure esti-
mates), responses are nonetheless vulnerable to it and
would benefit from longitudinal monitoring of patient
experiences. Another notable limitation is that any analy-
sis of the relationship between number of chronic con-
ditions and prioritisation decisions may be subject to
confounding.

Policy and practice

This study implies a need for policymakers to consider
the impact of financial burden on treatment choices
and adherence. People with multimorbidity are dispro-
portionately represented among lower socio-economic
groups and our findings show that one-in-three report
cost-related non-adherence to healthcare recommenda-
tions in the previous 12 months. Participants’ reports
of their lived experiences and findings from the choice
experiment show that people prioritise distinct health-
care areas and conditions when faced with financial con-
straints, providing rational reasons such as staying alive,
controlling symptoms, and maintaining independence.
Non-adherence has potentially serious implications for
patients and healthcare systems.

To prevent financial burden, reducing the payment
barriers to accessing care is an obvious solution to cost-
related non-adherence and non-attendance at a system
level, given that user fees are associated with a reduc-
tion in healthcare utilisation [56]. Where this is not fea-
sible, patients may benefit from explicit consideration of
how costs might affect their adherence to recommended
treatments. For example, discussion of financial costs
and/or coverage related to health or healthcare in clinical
practice as part of a cost-of-care conversation between
patients and healthcare workers could be employed [57].
These cost-of-care conversations should be promoted,
as they rarely take place despite having the potential to
reduce patient costs [58] and increase adherence [59].
Consideration of referral to a welfare rights advisor or
social worker could also be considered when people are
experiencing financial burden [60]. These efforts could
be targeted at those most vulnerable to cost-related non-
adherence: those with chronic conditions, limited entitle-
ments and of younger age [61].

Future research

In relation to future research in this area, a study exam-
ining people’s real-life experiences of financial burden,
healthcare prioritisation and cost-related non-adherence,
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using survey data or a healthcare database, should be
prioritised. A study of this nature could provide further
insights into how the decisions described here manifest
in a real-world healthcare context. Also, to understand
the mechanisms informing people’s prioritisation deci-
sions in more depth, a ‘think aloud’ [62] version of this
choice experiment should be prioritised, as it would offer
a means of triangulating the findings of this quantitative
study with qualitative insights into how and why people
make choices about their healthcare expenditure. This
would involve participants verbalising their thoughts as
they complete the prioritisation task (prioritising health-
care under financial constraints) or retrospectively [62].
Researchers could then record, transcribe, and anal-
yse this qualitative data to understand the assumptions,
beliefs and experiences that informed participant’s deci-
sion making [62]. A future study in this area could also
explore alternative approaches to budget constraints such
as a dynamic budget constraint based on participants’
income (income remaining after expenditure on subsis-
tence). Future research in this area should aim to achieve
greater representation of older adults, primarily by offer-
ing non-electronic options for survey completion.

Future research should consider modelling the rela-
tionship between number of chronic conditions and
healthcare prioritisation decisions under financial con-
straints, while adjusting for relevant variables to address
confounding. Future research of the relationship between
multimorbidity and healthcare prioritisation decisions
under financial constraints could also consider weighted
measures of multimorbidity such as the Charlson index
[63], or secondary analysis of this dataset broken down
by physical multimorbidity, mental multimorbidity and
physical-mental multimorbidity.

Conclusion

This study’s findings suggest that many people with
multimorbidity experience cost-related non-adherence
to healthcare and, when faced with tighter budget con-
straints, choose to prioritise their medicines. They also
tend to have a condition that they have demonstrated is
of greatest importance to them from a management per-
spective. Consideration should thus be given to reducing
financial barriers to healthcare access and to facilitating
healthcare workers in engaging in cost-of-care conversa-
tions with patients to explore financial costs of healthcare
and healthcare coverage. More broadly, our method of
combining a quantitative survey of lived experience with
a choice experiment presents a novel method for explor-
ing the impact of financial burden on patients. Overall,
researchers and clinicians need to take greater consider-
ation of the harmful effects of high healthcare costs expe-
rienced by people with multimorbidity, which can lead
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to healthcare choices that can have negative long-term
effects on health.
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