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Abstract

Introduction

Multimorbidity is increasing in prevalence, especially in low-income settings. Despite this,

chronic conditions are often managed in isolation, potentially leading to burden-capacity

imbalance and reduced treatment adherence. We aimed to explore, in a low-income popula-

tion with common comorbidities, how the specific demands of multimorbidity affect burden

and capacity as defined by the Cumulative Complexity Model.

Materials and methods

Qualitative interviews with thirteen rural community health centre patients in Victoria, Aus-

tralia. Participants were aged between 47–72 years and reported 3–10 chronic conditions.

We asked about perceived capacity and burden in managing health. The Theory of Patient

Capacity was used to analyse capacity and Normalisation Process Theory to analyse bur-

den. All data specifically associated with the experience of multimorbidity was extracted

from each burden and capacity domain.

Results

The capacity domains of biography, resource mobilisation and work realisation were impor-

tant in relation to multimorbidity. Conditions causing functional impairment (e.g. chronic

pain, depression) interacted with physical, psychological and financial capacity, leading to

biographical disruption and an inability to realise treatment and life work. Despite this, few

people had a treatment plan for these conditions. Participants reported that multimorbidity

affected all burden domains. Coherence and appraisal were especially challenging due to

condition interactions, with clinicians providing little guidance.

Discussion

The capacity and burden deficits highlighted by participants were not associated with any

specific diagnosis, but were due to condition interactions, coupled with the lack of health
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provider support to navigate interactions. Physical, psychological and financial capacities

were inseparable, but rarely addressed or understood holistically. Understanding and man-

aging condition and treatment interactions was a key burden task for patients but was often

difficult, isolating and overwhelming. This suggests that clinicians should become more

aware of linkages between conditions, and include generic, synergistic or cross-disciplinary

approaches, to build capacity, reduce burden and encourage integrated chronic condition

management.

Introduction

The shift from acute to chronic health conditions as the main driver for worldwide burden of

disease has demanded alternative healthcare solutions [1]. More recently, there has been a rec-

ognition that many chronic conditions do not exist in isolation, but as clusters of conditions

[2]. Multimorbidity, which is defined as the presence of two or more chronic health conditions

[3], has become the rule rather than the exception [2,4], especially with increasing age. In com-

mon with individual chronic conditions, multimorbidity is also more prevalent in vulnerable

groups, including rural [5] and socially deprived populations [4].

This ‘new normal’ of multimorbidity is not reflected in our health systems, models of care

or everyday clinical practice. Although the development of the Chronic Care Model [6] has

enabled many healthcare systems and practitioners to transition from acute to chronic care, it

remains limited by its single disease focus. Studies of clinical guidelines and qualitative studies

with patients and healthcare providers (HCPs) note that multimorbidity is difficult to integrate

into a chronic care model due to conflicting treatment recommendations, condition interac-

tions and excessive treatment burden [7–10].

Traditionally, multimorbidity has been understood as a list of separate conditions which

are prioritised according to mortality risk [11,12]. In clinical practice, this has led to each con-

dition being managed as a separate entity [10], with precedence given to conditions with a

higher risk of future adverse outcomes such as diabetes or cardiovascular disease [13,14].

Interviews with patients suggest that they approach multimorbidity differently, placing greater

importance on symptomatic conditions affecting their quality of life [15–19]. This preference

has implications for health outcomes, with conditions that may have low symptom burden but

high future risk being deprioritised or ignored by patients [16].

Recognising that for most people, multimorbidity is an experience they live with, rather

than a condition(s) they die from, researchers have started to pay more attention to the patient

experience [16,20–22]. This has drawn out the importance of interactions between the disease

(s) and psychosocial factors. The risk of a co-occurring mental health condition (often

excluded from morbidity counts) [11] increases with each additional physical condition [23],

and socially disadvantaged populations report 10–15 years earlier onset of multimorbidity [4].

Although disease count is important when measuring mortality, functional impairment, psy-

chological distress and social context are more accurate predictors of quality of life [11,24].

In acknowledgement of these social and contextual influences, Coventry [21] has character-

ised multimorbidity as an ‘encounter with complexity’, consisting of emotional, environmental

and functional as well as medical components. Shippee’s Cumulative Complexity Model [25],

which defines complexity as the result of an imbalance between an individual’s capacity and

their workload, is a useful way to understand multimorbidity. This model conceptualises

capacity as a persons’ physical, cognitive and psychological functioning as well as their
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available resources. Workload comprises treatment and condition requirements plus the

demands of everyday life (see Fig 1). Although Shippee’s model [25] uses the term ‘workload’,

to increase clarity and consistency with the wider literature we will be using the term ‘burden’

or ‘treatment burden’ instead, defined as both the healthcare tasks (‘work’) of managing

chronic illness, and the impact on the patients’ life roles and functioning (‘life’) [26].

Concepts of burden and capacity are important in multimorbidity, since the additional

treatment tasks (e.g. medications, condition monitoring, appointments) associated with multi-

ple conditions are likely to increase treatment burden. With sufficient capacity, the burden can

be managed; but low capacity (e.g. inadequate income or social support) will reduce a persons’

ability to manage their treatment burden (e.g. medication costs, accessing appointments). Bur-

den-capacity imbalance can lead to reduced treatment adherence and declining health out-

comes [27]. This model is particularly relevant to socially disadvantaged populations, because

they experience higher levels of multimorbidity [4] (therefore greater treatment burden) whilst

having fewer resources (lower capacity).

The cumulative complexity model has been explored in a range of populations, including

people with diabetes [29], kidney disease [30], stroke [31] and in low-middle income countries

[32]. We wished to apply this model to a rural low-income multimorbid population, who were

at risk of both high burden (from multiple health conditions) and low capacity (from resource

constraints). The point of difference in this study was its focus on how the experiences that are

specific to multimorbidity affect perceptions of burden and capacity.

To explore this we will use established taxonomies of workload and capacity, since this will

enable us to see how each workload or capacity domain is differentially affected by the

demands of multimorbidity. The Theory of Patient Capacity [33], which describes capacity as

the interaction between Biographical adjustment, Resource mobilisation, Environmental fit,

Work realisation and Social functioning (abbreviated as ‘BREWS’) will structure our examina-

tion of capacity. To explore burden, we will use Normalisation Process Theory (NPT). This

theory explains how new practices are integrated into everyday life [34], and has been applied

previously in studies of treatment burden [27,31,35].

Fig 1. The cumulative complexity model [25,28].

https://doi.org/10.1371/journal.pone.0255802.g001
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Our research question was: In low-income rural primary care patients, how does the experi-

ence of multimorbidity affect perceived burden and capacity to self-manage their health?

Materials and methods

Study design

The study method was qualitative. We employed a phenomenological methodology, which is

an approach focussed on the lived experience of participants [36]. Research was conducted in

accordance with national ethics guidelines, with approval granted by the La Trobe University

Human Research Ethics Committee (HEC19387). The completed COREQ checklist for

reporting of qualitative studies is available in S1 File.

Participant recruitment and setting

Participants were clients of two regional community health centres in Victoria, Australia. Vic-

torian community health centres provide primary care and chronic disease services to low-

income and socially disadvantaged populations [37]. People aged between 18–75 years who

described themselves as having at least two chronic physical health conditions, such as diabe-

tes, back pain, arthritis, heart or lung conditions were invited to participate. Our focus was on

conditions commonly managed in primary care. Since low-income groups are known to expe-

rience multimorbidity 10–15 years earlier [4], we looked for people who were middle-aged or

early retirees (under 75 years). We were interested in exploring multimorbidity in an age

group where there are still societal expectations of active and independent life roles.

Participants were recruited via posters in the waiting rooms of the health centres, as well as

by direct invitation from their healthcare providers. Potential participants were provided with

basic study information and their contact details were provided (with permission) to the

researchers. Sixteen people expressed interest in the study, with three withdrawing prior to the

interview. Recruitment was initially via snowball sampling, with the last four participants pur-

posively selected to ensure gender balance.

Data collection

Following completion of written consent, we conducted semi-structured interviews, each last-

ing for approximately one hour. All interviews were conducted by a single clinician-researcher

(RH), either by phone or at a community health centre. The interview protocol was developed

following review of the qualitative literature [31,33,38,39], but was not trialled in patients.

Interview topics explored all capacity and burden domains as outlined by BREWS and NPT.

We asked people to describe their health conditions; how their daily life was affected; the treat-

ments they needed to undertake and the difficulties they experienced in managing their health-

care. Interviews were audio recorded and continued until all researchers agreed that saturation

had been reached. Interviews were transcribed verbatim by the interviewer (RH). Field notes

detailing key issues and observations were made following each interview. The interview pro-

tocol is available in S2 File.

Participants also completed a series of self-report scales and sociodemographic details were

recorded.

Data analysis

We aimed to explore how the experience of multimorbidity, as distinct from that of having a

single chronic condition, affected each aspect of capacity and burden. For this reason, we

undertook analysis in several stages (Fig 2). First, we explored capacity and burden by dividing
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the interview data into these two broad categories. We then applied framework analysis, which

uses a pre-defined coding system (the framework) to structure the data [40]. The coding sys-

tems used were the Theory of Patient Capacity to analyse capacity [33] and Normalisation Pro-

cess Theory to analyse burden [27]. Tables 1 and 2 describe each coding system in terms of its

component domains; further details are available in S3 File. Data was transcribed verbatim by

RH and initially coded by hand, then imported into NVivo 12. Coding was evaluated and

refined by SB and ES. Findings were reviewed and disagreements resolved in discussion with

all three researchers.

Since our focus was on the relationship between capacity, burden and the experience of

multimorbidity, we then returned to the original data and performed a second analysis, using

a grounded theory approach to identify themes related to multimorbidity. Grounded theory is

an inductive approach to qualitative research that focusses on the data alone, without an

underlying theoretical perspective [36]. We looked for any references to having more than one

health condition, including how conditions were prioritised, interactions between conditions

and any demands related to managing multiple health conditions. Following the second analy-

sis, by using the coding stripes function on NVivo 12, we could then locate all data associated

with both the burden/capacity and the multimorbidity codes. Thus, we could identify the bur-

den and capacity domains perceived by the participants to relate most strongly to

multimorbidity.

Results

Participant and interview characteristics

Eleven interviews were conducted with thirteen people (two interviews were with couples who

both experienced multimorbidity). Nine interviews were conducted face-to-face at a

Fig 2. Description of analysis process. All data underwent initial framework analysis using the two categories of NPT and BREWS. We then

returned to the raw data to record experiences of multimorbidity. Finally, analyses were combined to identify multimorbidity data that was relevant

either to burden or capacity.

https://doi.org/10.1371/journal.pone.0255802.g002
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community health centre, and two by phone, due to COVID-19 restrictions. Interview dura-

tion ranged from 31–71 minutes (mean 43 minutes). Participants were aged between 47 and

72 years (mean = 61 years) and reported between 3–10 health conditions each (mean = 7)

using the Disease Burden Impact Scale [24,41] to report type and severity of condition. The

most common conditions reported were musculoskeletal disorders (back pain, osteoarthritis

and/or other chronic pain—reported by 100% of participants), followed by type 2 diabetes

(n = 10 people, 77%); cardiovascular conditions (heart disease, peripheral vascular disease

and/or hypertension: n = 10, 77%); overweight/obesity (n = 8, 62%); mental health conditions

(depression, anxiety and/or PTSD: n = 8, 62%) and gut or bowel disorder (n = 8, 62%). Other

conditions reported by 3–6 participants were respiratory conditions (asthma and COPD),

vision and hearing impairments. Table 3 records key characteristics of the participants.

Multimorbidity and capacity

As illustrated in Table 4, multimorbidity was related to biography, resource mobilisation and

work realisation. People reported biographical challenges when a new condition emerged.

They had often managed a chronic condition for years without difficulty, but the impact of

another condition could make all the difference. This was especially the case with conditions

associated with functional impairment, which often placed greater demands on biographical

reframing due to the loss of meaningful activities (especially if people had to stop work or lost

other significant life roles).

Table 1. Coding domains for capacity (BREWS).

CAPACITY DOMAINS

Biography Ability to maintain purpose and create a meaningful life while living with

chronic conditions

Resource

mobilisation

Physical Symptom burden (pain, fatigue etc.), functional capacity (task performance,

physical fitness, sensory abilities).

Psychological Personal traits (resilience, self-efficacy); mental health burden (anxiety,

depression); cognitive capacity (memory, literacy).

Practical Financial, personal (e.g. access to transport) and organisational (e.g. aids/

equipment, governmental services) resources.

Environment Support available in healthcare and personal environments; whether treatment

demands are a good ‘fit’ with daily life.

Work realisation Ability to successfully achieve and normalise all aspects of treatment workload;

ability to achieve expected life roles.

Social functioning Ability to socialise; practical social supports, social acceptance or stigma, social

relationships with HCPs.

https://doi.org/10.1371/journal.pone.0255802.t001

Table 2. Coding domains for burden (NPT).

BURDEN DOMAINS

Coherence (Sense-Making) Learning about, understanding and making sense of the condition(s) and

treatments, planning care, setting goals.

Cognitive Participation

(Relationship work)

Engaging with others (HCPs, services, friends) for help, managing these

relationships; individual organisational tasks to support healthcare (e.g.

transport, arranging prescriptions).

Collective Action (Enacting

work)

Specific treatment tasks (appointments, medication, self-care); integration of

condition and treatment into daily life (adjusting to work, social or financial

changes).

Reflexive Monitoring

(Appraisal)

Reflecting on the condition(s) and treatment, reviewing and modifying

management individually or in discussion with others.

https://doi.org/10.1371/journal.pone.0255802.t002
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Participant 6: I’ve always been an outdoor labouring person working all my life you can’t just
flick the switch and sit in front of a computer I’d rather shoot myself to be honest [I feel] just
not as happy. . .because you’re not going forward. . .in life because you haven’t got a job. . .it’s
like you’re just stagnant

For those people who were waiting (or hoping) for a definitive diagnosis, treatment or

explanation of their condition, building biographical capacity was difficult. They felt that they

were in limbo and unable to ‘move on’ with their lives.

Multimorbidity had a profound effect on resource mobilisation. Physical, psychological

and financial capacity were all compromised. Eight of the thirteen participants reported

chronic pain conditions (osteoarthritis (3), shoulder pain (1), back pain (2), leg/foot pain (2))

and two reported diabetic foot ulcers as their most important condition. All ten participants

related condition priority to the associated loss of physical capacity, including the ability to

Table 3. Characteristics of study participants.

ID Sex Age Living situation Source of income Health conditions

P1 M 57 With friend Unemployment

payment1
Back pain, OA, other chronic pain, depression, PTSD, liver disease, vision.

P2 F 50 Spouse and child Unemployment

payment1
T2DM, back pain, other chronic pain, obesity, depression, gut, bowel, vision, HT

P3 M 72 Spouse (P4) Age pension2 RA, back pain, OA, CVD, HT, gut, vision, overweight

P4 F 71 Spouse (P3) Age pension2 RA, T2DM, back pain, OA, overweight, gut, bowel, asthma

P5 M 70 Spouse Age pension2 CVD, HT, T2DM, PVD, vision, hearing, OA, kidney disease

P6 M 54 Alone Unemployment

payment1
T2DM, OA, back pain, other chronic pain, PVD, HT, overweight, vision, depression, thyroid.

P7 M 65 Spouse, other

family

Part time work3 T2DM, HT, back pain, other chronic pain, gut, depression/anxiety, sleep apnoea, obesity, hearing

P8 M 59 Alone Unemployment

payment1
T2DM, PVD, overweight, depression/anxiety, OA, back pain, other chronic pain.

P9 F 57 Children Disability pension2 T2DM, OA, back pain, gut, COPD, asthma, depression/anxiety, incontinence, HT

P10 F 66 Spouse (P11) Part time work3 OA, asthma, depression/anxiety

P11 M 68 Spouse (P10) Age pension2 CVD, HT, T2DM, PVD, hearing, cancer, gut, asthma, depression/anxiety, COPD, chronic back pain,

other chronic pain

P12 F 47 Other family Carer pension2 T2DM, OA, other chronic pain, back pain, kidney disease, liver disease, cancer, obesity, gut, bowel, HT

P13 F 60 Alone Disability pension2 T2DM, OA, back pain, other chronic pain, HT, obesity, COPD, gut, lymphoedema, sleep apnoea

CVD = cardiovascular disease; HT = hypertension; T2DM = type 2 diabetes; COPD = pulmonary disease; RA = rheumatoid arthritis; PVD = peripheral vascular disease;

OA = osteoarthritis; PTSD = post-traumatic stress disorder.

1 = income� A$15000 p/a–below poverty line; 2 = income� A$22000 p/a–equivalent to Australian poverty line; 3 = unskilled occupation,< 20hr/week.

https://doi.org/10.1371/journal.pone.0255802.t003

Table 4. The relationship of multimorbidity to capacity domains.

CAPACITY DOMAINS THEMES RELATED TO BOTH CAPACITY AND MULTIMORBIDITY

Biography Each new condition requires biography work. Certain conditions (e.g. undiagnosed, disabling) place greater demands on biography.

Resources Physical Conditions causing functional impairment are prioritised.

Psychological Poor mental health affects ability to look after other conditions.

Financial Multiplying healthcare costs. ‘Tipping point’ where increased number of conditions or disability results in loss of income.

Environment No issues specific to multimorbidity

Work Treatment workload is easier to achieve if conditions have low symptom burden or are perceived as interrelated; harder if mental health is

poor.

Social No issues specific to multimorbidity

https://doi.org/10.1371/journal.pone.0255802.t004
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work, exercise, undertake household tasks and leisure activities. Both couples prioritised their

partner’s chronic pain condition above their own chronic pain conditions because of the addi-

tional physical demands it placed on them as carers, further reducing their own (already

restricted) physical capacity.

Participant 11: [my biggest issue is] the shoulders more than diabetes. . .because if I do some-
thing I shouldn’t do I pay for it. . .Participant 10 (spouse): and it impacts on sleep and me hav-
ing to do things

Psychological capacity was also essential. Although we selected participants based on their

physical health conditions, eight people also reported a mental health diagnosis. The remain-

ing five interviewees also described emotional difficulties, with several having undergone men-

tal health treatment in the absence of a formal diagnosis. Two participants rated depression as

their most important condition, and one prioritised obesity due to its impact on her mental

health. Again, these conditions were prioritised because they prevented the attainment of

desired goals including the ability to socialise, work, undertake study, and engage in family

life. Participants also described how depression affected their adherence to, and motivation

for, treatment of other health conditions. All those having trouble with their diabetes manage-

ment reported moderate to severe depression.

Participant 1: I get depressed because things don’t seem to happen quickly enough for me and
I get upset that I can’t do things so I don’t eat, I stop taking my meds, I self-harm . . . things
like that

All participants noted that multiple chronic conditions led to increased healthcare expendi-

ture, thus reducing financial capacity. All bar one interviewee stated that they had not under-

taken recommended treatments or appointments at times due to cost.

Participant 12: the psychologist that I’m seeing I. . . pay out-of-pocket to see her. . .I have to
think about what don’t I get done that week do I not pay my phone or power. . .

Four participants paid for private health insurance. Although there was a recognition that

this provided a better quality, faster service, participants felt that the cost could not be sus-

tained into the future without additional funds provided by ongoing employment or other

family members.

Increased healthcare costs were often complicated by loss of income. As multimorbidity

increased, functional capacity declined, with ten of the thirteen participants reporting that

their health conditions had forced them to stop work. Several people described a ‘tipping

point’ where they were no longer able to work due either to a gradual increase in disability or

due to a new health condition which resulted in greater functional impairment. Most were

unable to access the disability or aged pension (at least initially), which could provide a low but

secure income, and were reliant on savings or financial support from their family.

Participant 6: I’ve lost my house that was the main thing. . .I nearly had it paid off [but] I had
no insurance because I had shoulder operations before and they wouldn’t give me income
insurance so I couldn’t get that . . .when this happened I was buggered couldn’t work so I had
to sell my house
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The ability to build capacity by work realisation depended on the nature of the condition.

Conditions such as diabetes which had a low symptom burden, were reasonably predictable

and had a clear management plan were cited as easier to successfully manage than more

unpredictable or difficult to control conditions such as chronic pain, rheumatoid arthritis or

depression.

Participant 4: [managing condition workload] it depends on what sort of health conditions
you’ve got because my diabetes is really just diet and of course medication but the rheumatoid
arthritis is one that you need to keep in check . . .if you have a flare-up

If the person saw their conditions as interrelated in terms of cause or treatment, they were

more able to manage it, compared to seeing it as a series of separate conditions. Those with the

greatest difficulty in successfully accomplishing treatment work all reported mental health

issues, associated with a sense of being overwhelmed and disorganised, rather than enormous

treatment demands.

Participant 2:. . . it’d be so much easier if I just had one health problem I could work on and
not have multiple problems and you just think . . .put your hands up. . .I got really bad a few
months ago . . ..I just stopped taking everything . . ..I went into a really deep depression and
couldn’t be bothered doing a thing

Interacting capacities. Loss of capacity often snowballed. The interaction between mental

and physical health conditions was a common theme. Some thought of depression as the trig-

ger for all their health conditions, often related to past trauma. For others, depression devel-

oped after other health conditions, either directly (e.g. following heart surgery) or due to pain

or functional incapacity.

Participant 8: that’s where depression comes in you’re just sitting in the same house all day
every day when I was working I would have holidays for 8–10 weeks a year

Loss of physical capacity, in turn, provided multiple triggers for mental health decline. It

had direct impacts on income (ability to work) and on biography (loss of life role, ability to

engage in meaningful activity), as well as the symptom burden of pain or fatigue. Worsening

depression, whether triggered by a physical health issue or not, affected work realisation,

reducing adherence to treatment tasks, affecting motivation and problem-solving ability. It

could thus exacerbate co-existing physical health conditions.

Financial resources could bolster capacity. Those who had a secure (if limited) income,

compared to those receiving unemployment benefit or in an insecure work environment had

fewer mental health difficulties and more effective strategies to manage their mental health.

The two participants working part-time chose to continue because they recognised the mental

health benefits (boosting psychological capacity) despite the fact that it exacerbated their

chronic pain (reducing physical capacity).

Participant 7: with depression people handle it in different ways I keep busy I work I do things
if I can’t work what happens I go downhill. . .as soon as I stop doing things I go downhill

All three resource mobilisation factors were closely related to biographical disruption (Fig

3). Reduced physical capacity led to the loss of preferred and meaningful activities, including
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important life roles such as work. This could lead to depression (reduced psychological capac-

ity), which then affected motivation and future planning. Reduced financial capacity often

resulted from the loss of physical capacity (inability to earn an income) but lack of income also

limited people’s access to meaningful or enjoyable activities, as well as access to healthcare

(which could potentially improve physical and psychological capacity). Those with greater

financial security (e.g. access to the pension) were more able to put their energies into mean-

ingful activity which assisted with biographical reframing.

Multimorbidity and burden

The relationship between multimorbidity and the different aspects of burden, as described by

NPT, is demonstrated in Table 5.

The ability to form a coherent understanding of health problems was easier if the conditions

were seen to be interconnected or to stem from the same cause. Disparate health issues often

felt overwhelming and some people struggled to make sense of them. These participants often

had depression as their primary (initial) health condition.

Fig 3. Interacting capacities. Functional impairment leads to loss of income, biographical difficulties and psychological stress. Loss of income

affects biography, psychology and work realisation. Psychological stress affects biography, physical capacity and work realisation.

https://doi.org/10.1371/journal.pone.0255802.g003

Table 5. The relationship of multimorbidity to burden domains.

BURDEN DOMAINS THEMES RELATED TO BOTH BURDEN AND MULTIMORBIDITY

Coherence Making sense of conditions is easier when they are interconnected but harder if depression dominates. HCPs help with

diabetes understanding but less so with other conditions.

Cognitive

participation

HCP relationships Multiple HCP involvement, poor service co-ordination between conditions

Individual Mental health affects ability to organise healthcare

Collective action Treatment tasks More tasks to undertake (polypharmacy, appointments, self-care), but for many this becomes a routine not a burden.

Contextual

Integration

Greater healthcare costs, often combined with loss of income, are the main barrier

Reflexive monitoring (Appraisal) Constant need to reassess due to interactions between conditions and treatments. Little guidance or assistance from

HCPs.

https://doi.org/10.1371/journal.pone.0255802.t005
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Participant 5 [managing multiple health conditions is not a problem]. . .because I got them all
together and they’re sort of all related. . .I was diagnosed [with diabetes] in 89 and I had my
first heart attack in 92 so it’s the same period of time and there is no doubt about the fact that
they were all related to my drinking. . .I see it as one big problem instead of separate things

Many people reported that HCPs had provided them with information and education

about diabetes, but few other conditions were addressed. Of note, HCPs were rarely seen as

sources of information about conditions causing functional impairment (pain, mental health,

fatigue). Learning about these conditions was either via trial and error or the internet.

Participant 10 . . .[learning about osteoarthritis] I’ve self-managed I’ve experimented with
myself

In the cognitive participation domain, interactions with HCPs multiplied as numbers of

health conditions increased. All participants reported involvement with several providers, with

most seeing 3–5 HCPs regularly. This could be challenging if HCPs were time-limited, unsym-

pathetic or transient (common in rural areas). Some people found it hard to keep track of who

they were seeing and for what condition. Multidisciplinary and co-located services were noted

to be very helpful and the need for co-ordination was repeatedly discussed.

Participant 11: every time you go there [to the GP clinic] they change the doctors around and
the doctor changes the tablets Interviewer: seeing different doctors all the time? Participant 11:

yeah

Individual organisation was important in multimorbidity. Those who had a routine, or a

system to manage medication coped better. Poor medication adherence was associated with a

lack of routine and was frequently associated with mental health conditions.

The topic of collective action was explored in relation to the numbers of treatment tasks,

and the ability to integrate the condition into daily life. All participants were asked which of

their health condition(s) required the most treatment work. Four people selected diabetes as

having the greatest workload and three nominated conditions related to wound healing and

dressing. The remaining participants did not identify a specific condition. Six of those with

diabetes felt that their diabetes management was normalised and fully integrated into their

lives.

Despite this, all participants recognised that having multiple health conditions meant addi-

tional treatment tasks. Some incorporated it into their daily routine, with several people

describing it as their ‘job’, but others found the workload too great. Everyone reported poly-

pharmacy, and many had concerns about medication interactions and side-effects. Those liv-

ing more remotely (6 hours travel from the state capital city) had significantly greater time and

money costs associated with travelling to appointments, as well as fewer treatment choices,

compared to those living in an inner regional area (2 hours from the capital). Some people

managed their treatment load by recognising that the same treatment (e.g. exercise) could

work for several conditions.

For most people, the additional costs of healthcare associated with multimorbidity was the

main barrier to the integration of the conditions into their daily life, especially for those who

were no longer able to work.

Finally, reflexive monitoring (appraisal) played an important role in the management of

multimorbidity. People had to undertake more cognitive work to understand how treatments

and conditions interacted, and needed to constantly reassess and reconsider one condition in
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the light of their other conditions. This ongoing instability could make normalising treatment

workload more difficult. Participants reported undertaking appraisal in relation to both medi-

cation use and lifestyle recommendations. Most people had concerns about polypharmacy and

were keen to minimise medication use, but struggled to unravel the interactions between con-

ditions and medications.

Participant13: because it’s all combined as I said when I went for oncology there yesterday
because I take a tablet that can cause hot flushes. . .they ask do you get hot flushes. . . I don’t
know I’ve got so many health problems. . .

Lifestyle recommendations were often questioned because participants felt they were unre-

alistic (for diet), or because people did not know how to undertake exercise when they had

coexisting chronic pain.

Participant 3: everywhere we go it whether you go to see the GP or [the dietician] . . .the phys-
iotherapist or whatever they all say exercise and I said but it’s just not possible we can’t do
it. . .because of the pain

Those with diabetes frequently described the process of appraising and modifying treat-

ment due to the impact of stress, pain or illness on their blood sugar levels. Some were confi-

dent in ‘trouble shooting’ their various health conditions and could monitor and adjust

treatment as needed, while others found that additional health conditions ‘muddied the waters’

and made it harder to plan what to do.

Participant 7 [managing diabetes when first diagnosed] because it was new it was a bit of a
novelty and I knew what I had to do but as time goes on. . .I’ve had lots of other health
issues. . .I have to think oh I’ve got to look after my shoulder I’ve got to be careful of my hernia
and it takes you away from the diabetes

Many participants engaged in individual appraisal and adjusted their treatments (including

medication) without necessarily discussing the changes with a HCP.

Participant 8: when I was going to [the hospital] they wanted four [blood sugar] readings a
day but you run out of the strips after a while. . . I did that for about 4 or 5 weeks but it there
wasn’t really a great deal gained by it so I can’t see the point.

Discussion

Main findings

This study aimed to investigate how the additional challenges of multimorbidity influence dif-

ferent aspects of capacity and burden, as described in the literature. For this rural, low-income

population, the nature of the condition was of key importance. Conditions associated with

functional impairment, especially chronic pain and mental health conditions, had the greatest

influence on capacity. In our analysis of burden, multimorbidity was associated with a greater

number of treatment tasks, costs, and appointments with HCPs, as has been well-documented

previously [42,43]. The domains of coherence (sense-making) and reflexive monitoring

(appraisal) were particularly important and this was related to the interactions between capaci-

ties, conditions and treatments that most participants dealt with.
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The nature of the condition

Several studies [15,16,18,22], have reported that patients prioritise health conditions based on

their functional impact, and this study reports similar findings. Analysis of specific capacity

domains showed that pain and mental health conditions (as well as diabetic foot ulcers) had

the greatest impact on capacity. In this low-income rural setting, most participants had been

manual workers, and the biggest functional impact was the loss of employment. This had mul-

tiple impacts on other capacity domains including biographical, financial, psychological and

work realisation, and could affect motivation for, and adherence to, self-management of other

health conditions [21,39].

The loss of capacity associated with functional and psychosocial conditions indicates the

need for targeted treatment to bolster capacity. However, for many participants, treatment

work was focussed on conditions with few symptoms (e.g. diabetes), with limited formal treat-

ment for their chronic pain or depression. In an ideal world, per the Cumulative Complexity

Model, successfully managing treatment work should reduce illness burden and increase capac-

ity, thus making it easier to normalise health conditions. In this population, effectively manag-

ing treatment work often had little impact on capacity, since loss of capacity was related to

conditions which had few treatment demands. Without observed capacity benefits, this may

discourage people from engaging in treatment work [44]. Although the Cumulative Complexity

Model and the associated burden and capacity frameworks fitted the data well, the issue of mis-

match between treatment burden and capacity deficits has not been previously noted. This may

be an important factor in multimorbidity self-management which deserves further attention.

While some participants had structured management approaches for their pain or mental

health conditions, this was often developed without HCP input. Others did not see such condi-

tions as having a treatment pathway at all, but just as symptoms to endure. However, these

conditions are often responsive to generic interventions such as exercise or mindfulness,

which means that their management need not increase treatment work: the use of synergistic

treatments which work across a range of health conditions has been recommended for multi-

morbidity [10,19,22]. The challenge may lie in convincing patients of treatment efficacy.

Despite its known efficacy for chronic pain and depression [45], many participants believed

that exercise was contra-indicated, or did not know how to approach it. This may be an impor-

tant but neglected role for HCPs working in chronic disease management. Providing educa-

tion about the relationships between pain, mental health and other chronic conditions, as well

as synergistic treatments such as exercise and mindfulness could be helpful, although a low

HCP knowledge base in these areas [46,47] and insufficient funding of non-pharmacological

interventions (noted by several participants) remains a barrier.

The role of mental health in treatment adherence makes it a particularly important area to

be formally addressed in the chronic disease management environment. For all participants,

their mental health was closely entwined with, and responsive to, their physical and financial

capacity. Unfortunately, as a relic of dualism, mental health conditions are often dealt with

and funded in isolation from other chronic diseases, and many mental health providers have

limited knowledge of physical health conditions and limitations. This study emphasises the

importance of ensuring that mental health interventions are integrated and tailored to people

with co-existing physical health conditions, thus reflecting the reality of people’s experience as

unified beings, not as minds and bodies.

Interactions and integration

The increase in treatment tasks and HCP interactions as a result of multimorbidity is widely

recognised, and has led to the development of treatment burden assessment tools [26,48,49].
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There has been less attention paid to the importance of coherence and appraisal, which

emerged as important in this study. Participants frequently engaged in coherence and

appraisal work to help them understand and manage the interactions between capacities, con-

ditions and treatments. Psychological, physical and social capacities were inextricably linked,

and although stand-alone mental health treatment was important for some people, under-

standing the connections between, and integrating all three aspects of well-being was the key

for those who were managing well.

In terms of individual conditions, people struggled more to make sense of conditions with

functional impairment, but this may have been related to the lack of HCP input for these con-

ditions. People reported a greater knowledge of diabetes, with most having received education,

but few understood how it interacted with other conditions. Those who saw the linkages

between their conditions had a more integrated understanding of their health overall and

reported greater confidence in self-management and lower perceived burden.

Although study participants regularly engaged in appraisal, reviewing, prioritising and

adjusting their treatments, HCP input into these decisions was limited. Many participants con-

sidered that ‘juggling’ their different conditions was up to them and that the HCPs’ role was to

provide instruction or treatment on specific individual conditions. An important role for

HCPs, which would potentially increase treatment adherence and complement the provision

of ‘synergistic’ treatment interventions, might be to help patients explore the linkages between

conditions [20,22]. Making treatment decisions based on a good understanding of how differ-

ent conditions interact and affect capacity and workload is likely to be useful for both the

patient and the HCP.

Limitations and strengths

This was a small qualitative study of a low-income rural population, and therefore the observa-

tions may be less relevant to more advantaged urban groups or in countries with greater levels

of social medicine than Australia. The fact that two interviews were conducted by phone (due

to Covid-19) could be considered a limitation, although no difference was noted in the inter-

view length or topics covered. The findings remain useful because the research participants

came from the most relevant population, as distilled from the literature [4]. Multimorbidity in

younger (pre-retirement) age groups is becoming more common especially amongst low-

income populations, and there is a need to explore more effective self-management interven-

tions for this group. Our phenomenological focus of prioritising individual experience meant

that we could explore a wide and varied range of responses from people facing similar life chal-

lenges. The use of existing taxonomies, allowing us to explore different aspects of capacity and

burden, was a further strength of this study.

Conclusion

Our exploration of burden and capacity in this qualitative study confirmed the importance of

understanding multimorbidity in its broadest sense. Multimorbidity consists of far more than

a list of diagnoses, and to manage multimorbid chronic conditions effectively, HCPs must

address the crucial and interacting role of functional and psychosocial factors. Additionally,

understanding the links between conditions is important to help patients to integrate and nor-

malise their conditions into their daily life. Patients need support from HCPs to build bridges

between conditions and make choices that best fit their needs and preferences. Finally, this

study also highlighted the overwhelmingly negative effect of financial insecurity on burden

and capacity. Financial hardship associated with chronic illness is well-known [50]. The
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additional impact experienced by those who are already disadvantaged underlines the impor-

tance of health and social policies to address the challenges faced by this population.

Supporting information

S1 File. COREQ checklist.

(PDF)

S2 File. Interview protocol.

(DOCX)

S3 File. Burden and capacity coding.

(DOCX)

Acknowledgments

The authors acknowledge the support provided by staff at Sunraysia Community Health Ser-

vices and Bendigo Community Health Services, in identifying suitable research participants.

Author Contributions

Conceptualization: Ruth Hardman, Stephen Begg, Evelien Spelten.

Formal analysis: Ruth Hardman, Stephen Begg, Evelien Spelten.

Investigation: Ruth Hardman.

Methodology: Ruth Hardman, Evelien Spelten.

Project administration: Ruth Hardman.

Supervision: Stephen Begg, Evelien Spelten.

Validation: Ruth Hardman, Stephen Begg, Evelien Spelten.

Writing – original draft: Ruth Hardman.

Writing – review & editing: Stephen Begg, Evelien Spelten.

References
1. World Health Organisation. Innovative care for chronic conditions: building blocks for action: global

report. Geneva: 2002.

2. Schellevis F. Epidemiology of multiple chronic conditions: an international perspective. Journal of

Comorbidity. 2013; 3:36–40. https://doi.org/10.15256/joc.2013.3.25 PMID: 29090145

3. Fortin M, Bravo G, Hudon C, Vanasse A, Lapointe L. Prevalence of multimorbidity among adults seen in

family practice. Ann Fam Med. 2005; 3(3):223–8. Epub 2005/06/02. https://doi.org/10.1370/afm.272

PMID: 15928225; PubMed Central PMCID: PMC1466875.

4. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of multimorbidity and

implications for health care, research, and medical education: a cross-sectional study. The Lancet.

2012; 380(9836):37–43. https://doi.org/10.1016/S0140-6736(12)60240-2

5. Petarli GB, Cattafesta M, Sant’Anna MM, Bezerra O, Zandonade E, Salaroli LB. Multimorbidity and

complex multimorbidity in Brazilian rural workers. PLoS One. 2019; 14(11):e0225416. Epub 2019/11/

20. https://doi.org/10.1371/journal.pone.0225416 PMID: 31743369; PubMed Central PMCID:

PMC6863555.

6. Wagner EH. Chronic Disease Management: What Will It Take To Improve Care for Chronic Illness?

Effective Clinical Practice. 1998; 1(1):2–4. PMID: 10345255

7. Kristensen MAT, Due TD, Holge-Hazelton B, Guassora AD, Waldorff FB. ’More constricting than inspir-

ing’—GPs find chronic care programmes of limited clinical utility. A qualitative study. BJGP Open. 2018;

PLOS ONE Burden, capacity and multi-morbidity in a low-income rural population

PLOS ONE | https://doi.org/10.1371/journal.pone.0255802 August 9, 2021 15 / 18

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0255802.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0255802.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0255802.s003
https://doi.org/10.15256/joc.2013.3.25
http://www.ncbi.nlm.nih.gov/pubmed/29090145
https://doi.org/10.1370/afm.272
http://www.ncbi.nlm.nih.gov/pubmed/15928225
https://doi.org/10.1016/S0140-6736%2812%2960240-2
https://doi.org/10.1371/journal.pone.0225416
http://www.ncbi.nlm.nih.gov/pubmed/31743369
http://www.ncbi.nlm.nih.gov/pubmed/10345255
https://doi.org/10.1371/journal.pone.0255802


2(2):bjgpopen18X101591. Epub 2018/12/20. https://doi.org/10.3399/bjgpopen18X101591 PMID:

30564724; PubMed Central PMCID: PMC6184093.

8. Wyatt KD, Stuart LM, Brito JP, Leon BC, Domecq JP, Prutsky GJ, et al. Out of context: Clinical practice

guidelines and patients with multiple chronic conditions a systematic review. Med Care. 2014; 52(3

SUPPL. 2):S92–S100. http://dx.doi.org/10.1097/MLR.0b013e3182a51b3d. PMID: 23969592.

9. O’Brien R, Wyke S, Guthrie B, Watt G, Mercer S. An ‘endless struggle’: a qualitative study of general

practitioners’ and practice nurses’ experiences of managing multimorbidity in socio-economically

deprived areas of Scotland. Chronic Illness. 2011; 7(1):45–59. https://doi.org/10.1177/

1742395310382461 PMID: 20974642

10. Bower P, Macdonald W, Harkness E, Gask L, Kendrick T, Valderas JM, et al. Multimorbidity, service

organization and clinical decision making in primary care: a qualitative study. Fam Pract. 2011; 28

(5):579–87. Epub 2011/05/27. https://doi.org/10.1093/fampra/cmr018 PMID: 21613378.

11. Johnston MC, Crilly M, Black C, Prescott GJ, Mercer SW. Defining and measuring multimorbidity: a sys-

tematic review of systematic reviews. Eur J Public Health. 2019; 29(1):182–9. Epub 2018/06/08. https://

doi.org/10.1093/eurpub/cky098 PMID: 29878097.

12. Hwang AS, Atlas SJ, Hong J, Ashburner JM, Zai AH, Grant RW, et al. Defining Team Effort Involved in

Patient Care from the Primary Care Physician’s Perspective. J Gen Intern Med. 2017; 32(3):269–76.

Epub 2016/10/23. https://doi.org/10.1007/s11606-016-3897-6 PMID: 27770385; PubMed Central

PMCID: PMC5331004.

13. Herzig L, Zeller A, Pasquier J, Streit S, Neuner-Jehle S, Excoffier S, et al. Factors associated with

patients’ and GPs’ assessment of the burden of treatment in multimorbid patients: a cross-sectional

study in primary care. BMC Fam Pract. 2019; 20(1):88. Epub 2019/06/30. https://doi.org/10.1186/

s12875-019-0974-z PMID: 31253097; PubMed Central PMCID: PMC6598361.

14. Zulman DM, Kerr E, Hofer TP, Heisler M, Zikmund-Fisher B. Patient-Provider Concordance in the Prior-

itization of Health Conditions Among Hypertensive Diabetes Patients. J Gen Intern Med. 2010; 25

(5):408–14. https://doi.org/10.1007/s11606-009-1232-1 PMID: 20127197

15. Junius-Walker U, Schleef T, Vogelsang U, Dierks ML. How older patients prioritise their multiple health

problems: a qualitative study. BMC Geriatr. 2019; 19(1):362. Epub 2019/12/23. https://doi.org/10.1186/

s12877-019-1373-y PMID: 31864309; PubMed Central PMCID: PMC6925512.

16. Corbett T, Cummings A, Calman L, Farrington N, Fenerty V, Foster C, et al. Self-management in older

people living with cancer and multi-morbidity: A systematic review and synthesis of qualitative studies.

Psycho-oncology. 2020. https://doi.org/10.1002/pon.5453 PMID: 32596985

17. Neuner-Jehle S, Zechmann S, Grundmann Maissen D, Rosemann T, Senn O. Patient-provider concor-

dance in the perception of illness and disease: a cross-sectional study among multimorbid patients and

their general practitioners in Switzerland. Patient Prefer Adherence. 2017; 11:1451–8. Epub 2017/09/

02. https://doi.org/10.2147/PPA.S137388 PMID: 28860728; PubMed Central PMCID: PMC5572955.

18. Cheraghi-Sohi S, Morden A, Bower P, Kennedy A, Rogers A, Richardson J, et al. Exploring patient pri-

orities among long-term conditions in multimorbidity: A qualitative secondary analysis. SAGE Open

Medicine. 2013; 1. https://doi.org/10.1177/2050312113503955 PMID: 26770680

19. Gobeil-Lavoie A-P, Chouinard M-C, Danish A, Hudon C. Characteristics of self-management among

patients with complex health needs: a thematic analysis review. BMJ Open. 2019;9(5). https://doi.org/

10.1136/bmjopen-2018-028344 PMID: 31129599

20. Bower P, Harkness E, Macdonald W, Coventry P, Bundy C, Moss-Morris R. Illness representations in

patients with multimorbid long-term conditions: Qualitative study. Psychol Health. 2012; 27(10):1211–

26. https://doi.org/10.1080/08870446.2012.662973 PMID: 22390140

21. Coventry P, Small N, Panagioti M, Adeyemi I, Bee P. Living with complexity marshalling resources: a

systematic review and qualitative meta-synthesis of lived experience of mental and physical multimor-

bidity. BMC Family Practice. 2015; 16. https://doi.org/10.1186/s12875-015-0345-3 PMID: 26597934

22. Morris RL, Sanders C, Kennedy AP, Rogers A. Shifting priorities in multimorbidity: a longitudinal qualita-

tive study of patient’s prioritization of multiple conditions. Chronic Illness. 2011; 7(2):147–61. https://doi.

org/10.1177/1742395310393365 PMID: 21343220

23. Chapman DP G.; Strine T. The Vital Link Between Chronic Disease and Depressive Disorders. Prev

Chronic Dis. 2005; 2(1). PMID: 15670467

24. Peters M, Kelly L, Potter CM, Jenkinson C, Gibbons E, Forder J, et al. Quality of life and burden of mor-

bidity in primary care users with multimorbidity. Patient Relat Outcome Meas. 2018; 9:103–13. Epub

2018/03/03. https://doi.org/10.2147/PROM.S148358 PMID: 29497339; PubMed Central PMCID:

PMC5818872.

25. Shippee ND, Shah ND, May CR, Mair FS, Montori VM. Cumulative complexity: a functional, patient-

centered model of patient complexity can improve research and practice. Journal of Clinical Epidemiol-

ogy. 2012; 65(10):1041–51. https://doi.org/10.1016/j.jclinepi.2012.05.005 PMID: 22910536; 22910536.

PLOS ONE Burden, capacity and multi-morbidity in a low-income rural population

PLOS ONE | https://doi.org/10.1371/journal.pone.0255802 August 9, 2021 16 / 18

https://doi.org/10.3399/bjgpopen18X101591
http://www.ncbi.nlm.nih.gov/pubmed/30564724
http://dx.doi.org/10.1097/MLR.0b013e3182a51b3d
http://www.ncbi.nlm.nih.gov/pubmed/23969592
https://doi.org/10.1177/1742395310382461
https://doi.org/10.1177/1742395310382461
http://www.ncbi.nlm.nih.gov/pubmed/20974642
https://doi.org/10.1093/fampra/cmr018
http://www.ncbi.nlm.nih.gov/pubmed/21613378
https://doi.org/10.1093/eurpub/cky098
https://doi.org/10.1093/eurpub/cky098
http://www.ncbi.nlm.nih.gov/pubmed/29878097
https://doi.org/10.1007/s11606-016-3897-6
http://www.ncbi.nlm.nih.gov/pubmed/27770385
https://doi.org/10.1186/s12875-019-0974-z
https://doi.org/10.1186/s12875-019-0974-z
http://www.ncbi.nlm.nih.gov/pubmed/31253097
https://doi.org/10.1007/s11606-009-1232-1
http://www.ncbi.nlm.nih.gov/pubmed/20127197
https://doi.org/10.1186/s12877-019-1373-y
https://doi.org/10.1186/s12877-019-1373-y
http://www.ncbi.nlm.nih.gov/pubmed/31864309
https://doi.org/10.1002/pon.5453
http://www.ncbi.nlm.nih.gov/pubmed/32596985
https://doi.org/10.2147/PPA.S137388
http://www.ncbi.nlm.nih.gov/pubmed/28860728
https://doi.org/10.1177/2050312113503955
http://www.ncbi.nlm.nih.gov/pubmed/26770680
https://doi.org/10.1136/bmjopen-2018-028344
https://doi.org/10.1136/bmjopen-2018-028344
http://www.ncbi.nlm.nih.gov/pubmed/31129599
https://doi.org/10.1080/08870446.2012.662973
http://www.ncbi.nlm.nih.gov/pubmed/22390140
https://doi.org/10.1186/s12875-015-0345-3
http://www.ncbi.nlm.nih.gov/pubmed/26597934
https://doi.org/10.1177/1742395310393365
https://doi.org/10.1177/1742395310393365
http://www.ncbi.nlm.nih.gov/pubmed/21343220
http://www.ncbi.nlm.nih.gov/pubmed/15670467
https://doi.org/10.2147/PROM.S148358
http://www.ncbi.nlm.nih.gov/pubmed/29497339
https://doi.org/10.1016/j.jclinepi.2012.05.005
http://www.ncbi.nlm.nih.gov/pubmed/22910536
https://doi.org/10.1371/journal.pone.0255802


26. Eton DT, Yost KJ, Lai JS, Ridgeway JL, Egginton JS, Rosedahl JK, et al. Development and validation of

the Patient Experience with Treatment and Self-management (PETS): a patient-reported measure of

treatment burden. Qual Life Res. 2017; 26(2):489–503. Epub 2016/08/28. https://doi.org/10.1007/

s11136-016-1397-0 PMID: 27566732; PubMed Central PMCID: PMC5753596.

27. May CR, Eton DT, Boehmer K, Gallacher K, Hunt K, MacDonald S, et al. Rethinking the patient: using

Burden of Treatment Theory to understand the changing dynamics of illness. BMC Health Serv Res.

2014; 14:281. Epub 2014/06/28. https://doi.org/10.1186/1472-6963-14-281 PMID: 24969758; PubMed

Central PMCID: PMC4080515.

28. Leppin AL, Montori VM, Gionfriddo MR, Rodriguez HP. Minimally Disruptive Medicine: A Pragmatically

Comprehensive Model for Delivering Care to Patients with Multiple Chronic Conditions. Healthcare.

2015; 3(1):50–63. https://doi.org/10.3390/healthcare3010050 PMID: 27417747

29. Espinoza P, Varela CA, Vargas IE, Ortega G, Silva PA, Boehmer KB, et al. The burden of treatment in

people living with type 2 diabetes: A qualitative study of patients and their primary care clinicians. PLoS

One. 2020; 15(10):e0241485. Epub 2020/10/31. https://doi.org/10.1371/journal.pone.0241485 PMID:

33125426; PubMed Central PMCID: PMC7598471.

30. Boehmer KR, Shippee ND, Beebe TJ, Montori VM. Pursuing minimally disruptive medicine: disruption

from illness and health care- related demands is correlated with patient capacity. Journal of Clinical Epi-

demiology. 2016; 74:227–36. https://doi.org/10.1016/j.jclinepi.2016.01.006 PMID: 26780257

31. Gallacher KI, May CR, Langhorne P, Mair FS. A conceptual model of treatment burden and patient

capacity in stroke. BMC Family Practice. 2018; 19(1):9. https://doi.org/10.1186/s12875-017-0691-4

PMID: 29316892.

32. Morgan SA, Eyles C, Roderick PJ, Adongo PB, Hill AG. Women living with multi-morbidity in the Greater

Accra Region of Ghana: a qualitative study guided by the Cumulative Complexity Model. Journal of Bio-

social Science. 2019; 51(4):562–77. https://doi.org/10.1017/S0021932018000342 PMID: 30472965.

Language: English. Entry Date: In Process. Revision Date: 20190606. Publication Type: Journal Article.

Journal Subset: Biomedical.

33. Boehmer KR, Gionfriddo MR, Rodriguez-Gutierrez R, Dabrh AM, Leppin AL, Hargraves I, et al. Patient

capacity and constraints in the experience of chronic disease: a qualitative systematic review and the-

matic synthesis. BMC Fam Pract. 2016; 17:127. Epub 2016/09/03. https://doi.org/10.1186/s12875-016-

0525-9 PMID: 27585439; PubMed Central PMCID: PMC5009523.

34. May CR, Mair F, Finch T, MacFarlane A, Dowrick C, Treweek S, et al. Development of a theory of imple-

mentation and integration: Normalization Process Theory. Implement Sci. 2009; 4:29. Epub 2009/05/

23. https://doi.org/10.1186/1748-5908-4-29 PMID: 19460163; PubMed Central PMCID: PMC2693517.

35. Gallacher K, May CR, Montori VM, Mair FS. Understanding patients’ experiences of treatment burden

in chronic heart failure using normalization process theory. Ann Fam Med. 2011; 9(3):235–43. Epub

2011/05/11. https://doi.org/10.1370/afm.1249 PMID: 21555751; PubMed Central PMCID:

PMC3090432.

36. Sarantakos S. Social Research. 4th ed. Basingstoke: Palgrave Macmillan; 2013.

37. Victoria State Government. Community Health 2020 [28–5–21]. Available from: https://www2.health.

vic.gov.au/primary-and-community-health/community-health.

38. Coventry PA, Fisher L, Kenning C, Bee P, Bower P. Capacity, responsibility, and motivation: a critical

qualitative evaluation of patient and practitioner views about barriers to self-management in people with

multimorbidity. BMC Health Services Research. 2014; 14:536. https://doi.org/10.1186/s12913-014-

0536-y PMID: 25367263.

39. O’Brien R, Wyke S, Watt GGCM, Guthrie B, Mercer SW. The ’everyday work’ of living with multimorbid-

ity in socioeconomically deprived areas of Scotland. Journal of comorbidity. 2014; 4(1):1–10. https://doi.

org/10.15256/joc.2014.4.32 PMID: 29090148

40. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of

qualitative data in multi-disciplinary health research. BMC Med Res Methodol. 2013; 13:117. Epub

2013/09/21. https://doi.org/10.1186/1471-2288-13-117 PMID: 24047204; PubMed Central PMCID:

PMC3848812.

41. Bayliss EA, Ellis JL, Steiner JF. Subjective assessments of comorbidity correlate with quality of life

health outcomes: Initial validation of a comorbidity assessment instrument. Health and Quality of Life

Outcomes. 2005; 3(1):51. https://doi.org/10.1186/1477-7525-3-51 PMID: 16137329

42. Spencer-Bonilla G, Quinones AR, Montori VM, International Minimally Disruptive Medicine W. Assess-

ing the Burden of Treatment. J Gen Intern Med. 2017; 32(10):1141–5. Epub 2017/07/13. https://doi.org/

10.1007/s11606-017-4117-8 PMID: 28699060; PubMed Central PMCID: PMC5602768.

43. Islam MM, McRae IS, Yen L, Jowsey T, Valderas JM. Time spent on health-related activities by senior

Australians with chronic diseases: what is the role of multimorbidity and comorbidity? Australian and

PLOS ONE Burden, capacity and multi-morbidity in a low-income rural population

PLOS ONE | https://doi.org/10.1371/journal.pone.0255802 August 9, 2021 17 / 18

https://doi.org/10.1007/s11136-016-1397-0
https://doi.org/10.1007/s11136-016-1397-0
http://www.ncbi.nlm.nih.gov/pubmed/27566732
https://doi.org/10.1186/1472-6963-14-281
http://www.ncbi.nlm.nih.gov/pubmed/24969758
https://doi.org/10.3390/healthcare3010050
http://www.ncbi.nlm.nih.gov/pubmed/27417747
https://doi.org/10.1371/journal.pone.0241485
http://www.ncbi.nlm.nih.gov/pubmed/33125426
https://doi.org/10.1016/j.jclinepi.2016.01.006
http://www.ncbi.nlm.nih.gov/pubmed/26780257
https://doi.org/10.1186/s12875-017-0691-4
http://www.ncbi.nlm.nih.gov/pubmed/29316892
https://doi.org/10.1017/S0021932018000342
http://www.ncbi.nlm.nih.gov/pubmed/30472965
https://doi.org/10.1186/s12875-016-0525-9
https://doi.org/10.1186/s12875-016-0525-9
http://www.ncbi.nlm.nih.gov/pubmed/27585439
https://doi.org/10.1186/1748-5908-4-29
http://www.ncbi.nlm.nih.gov/pubmed/19460163
https://doi.org/10.1370/afm.1249
http://www.ncbi.nlm.nih.gov/pubmed/21555751
https://www2.health.vic.gov.au/primary-and-community-health/community-health
https://www2.health.vic.gov.au/primary-and-community-health/community-health
https://doi.org/10.1186/s12913-014-0536-y
https://doi.org/10.1186/s12913-014-0536-y
http://www.ncbi.nlm.nih.gov/pubmed/25367263
https://doi.org/10.15256/joc.2014.4.32
https://doi.org/10.15256/joc.2014.4.32
http://www.ncbi.nlm.nih.gov/pubmed/29090148
https://doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/pubmed/24047204
https://doi.org/10.1186/1477-7525-3-51
http://www.ncbi.nlm.nih.gov/pubmed/16137329
https://doi.org/10.1007/s11606-017-4117-8
https://doi.org/10.1007/s11606-017-4117-8
http://www.ncbi.nlm.nih.gov/pubmed/28699060
https://doi.org/10.1371/journal.pone.0255802


New Zealand Journal of Public Health. 2015; 39(3):277–83. https://doi.org/10.1111/1753-6405.12355

PMID: 25903449

44. Heckman BW, Mathew AR, Carpenter MJ. Treatment Burden and Treatment Fatigue as Barriers to

Health. Current opinion in psychology. 2015; 5:31–6. Epub 2015/06/19. https://doi.org/10.1016/j.

copsyc.2015.03.004 PMID: 26086031; PubMed Central PMCID: PMC4465180.

45. American College of Sports Medicine. Exercise is medicine 2020 [11/12/2020]. Available from: https://

www.exerciseismedicine.org/.

46. Matthews A, Jones N, Thomas A, van den Berg P, Foster C. An education programme influencing

health professionals to recommend exercise to their type 2 diabetes patients—understanding the pro-

cesses: a case study from Oxfordshire, UK. BMC Health Serv Res. 2017; 17(1):130. Epub 2017/02/12.

https://doi.org/10.1186/s12913-017-2040-7 PMID: 28187718; PubMed Central PMCID: PMC5303248.

47. Breivik HE E.; O’Brien T. The individual and societal burden of chronic pain in Europe: the case for stra-

tegic prioritisation and action to improve knowledge and availability of appropriate care. BMC Public

Health. 2013; 13(1229).

48. Duncan P, Murphy M, Man MS, Chaplin K, Gaunt D, Salisbury C. Development and validation of the

Multimorbidity Treatment Burden Questionnaire (MTBQ). BMJ Open. 2018; 8(4):e019413. Epub 2018/

04/15. https://doi.org/10.1136/bmjopen-2017-019413 PMID: 29654011; PubMed Central PMCID:

PMC5900423.

49. Tran V, Montori V, Eton D, Baruch D, Falissard B, Ravaud P. Development and description of measure-

ment properties of an instrument to assess treatment burden among patients with multiple chronic con-

ditions. BMC Med. 2012; 10(68):1–10. https://doi.org/10.1186/1741-7015-10-68 PMID: 22762722

50. Suhrcke MN, R.; Stuckler, D.; Rocco, L. Chronic Disease: An economic perspective. London: 2006.

PLOS ONE Burden, capacity and multi-morbidity in a low-income rural population

PLOS ONE | https://doi.org/10.1371/journal.pone.0255802 August 9, 2021 18 / 18

https://doi.org/10.1111/1753-6405.12355
http://www.ncbi.nlm.nih.gov/pubmed/25903449
https://doi.org/10.1016/j.copsyc.2015.03.004
https://doi.org/10.1016/j.copsyc.2015.03.004
http://www.ncbi.nlm.nih.gov/pubmed/26086031
https://www.exerciseismedicine.org/
https://www.exerciseismedicine.org/
https://doi.org/10.1186/s12913-017-2040-7
http://www.ncbi.nlm.nih.gov/pubmed/28187718
https://doi.org/10.1136/bmjopen-2017-019413
http://www.ncbi.nlm.nih.gov/pubmed/29654011
https://doi.org/10.1186/1741-7015-10-68
http://www.ncbi.nlm.nih.gov/pubmed/22762722
https://doi.org/10.1371/journal.pone.0255802

