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Abstract

Background

Interest in self-care haemodialysis (HD) has increased because it improves patients’clinical
and quality-of-life outcomes. Patients who undertake self-management for haemodialysis
may hold iliness beliefs differently to those choosing institutional care at the time of making
the modality choice or moulded by their iliness and dialysis treatment experience. lliness
perceptions amongst predialysis patients and in those undertaking fully-assisted and self-
care haemodialysis are being investigated in a combined cross-sectional and longitudinal
study.

Study Design

The study data are derived from the BASIC-HHD study, a multicentre observational study
on factors influencing home haemodialysis uptake. 535 patients were enrolled into three
groups: Predialysis CKD-5 group, prevalent ‘in-centre’ HD and self-care HD groups (93% at
home). We explore iliness perceptions in the cross-sectional analyses of the three study
groups, using the revised lliness Perception Questionnaire (IPQ-R). Predialysis patients’ ill-
ness beliefs were reassessed prospectively, typically between 4 and 12 months after dialy-
sis commencement.

Results

lliness belief subscales are significantly different between in-centre and self-care HD
groups. In a step-wise hierarchical regression analysis, after adjustment for age, education,
marital status, diabetes, dialysis vintage, depression, anxiety scores, and IPQ-R subscales,
personal control (p = 0.01) and iliness coherence (p = 0.04) are significantly higher in the
self-care HD group. In the predialysis group, no significant associations were found
between illness representations and modality choices. In prospectively observed predialy-
sis group, scores for personal control, treatment control, timeline cyclical and emotional rep-
resentations reduced significantly after commencing dialysis and increased significantly for
illness coherence.
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Conclusions

lliness beliefs differ between hospital and self-care haemodialysis patients. Patient’s affect
and neurocognitive ability may have an important role in determining illness beliefs. The
impact of modality upon iliness representations may also be significant and remains to be
explored.

Introduction

End stage renal disease (ESRD) is a global health concern associated with increased morbidity
and mortality[1]. With increasing impetus on self-care in ESRD, home haemodialysis (home
HD) has seen resurgence in physician-level and patient-level interest and most recently, in
practice[2] with the national uptake of home haemodialysis in the UK, rising to 4.7% in 2013
[3]. This increase in uptake is also backed by research which has demonstrated benefits of
intensive haemodialysis such as that carried out at home, not limited only to clinical and qual-
ity-of-life outcomes, but also to cost-effectiveness[4-13]. Self-care HD affords the patient
greater autonomy, but necessitates significant level of engagement not only at the outset, but
throughout the course of illness management. Patients, who undertake self-management using
complex technology for haemodialysis either in their own homes or in hospitals, may have ill-
ness beliefs different to those choosing institutional care. Equally, as illness perceptions are not
fixed but shaped by the knowledge and experience of both the illness and its treatment, those
who experience self-care haemodialysis may develop a different set of illness beliefs from those
who experience centre-based haemodialysis.

According to the Common Sense Model of Self-Regulation (CSM)[14], when patients are
confronted with a threat to their health, such as in permanent kidney failure starting dialysis as
a life sustaining therapy, they draw on their personal models of that health threat to guide their
behavioural and emotional responses to it. These models comprise a set of “cognitive represen-
tations” or beliefs about the threat, and a set of “emotional representations” or emotional
responses to the threat. Together, cognitive and emotional representations are referred to as ill-
ness perceptions; the two sets of representations are held to drive different sets of responses,
but to be interdependent, so that beliefs about the health threat impact on emotional responses
to the threat, and vice versa[14]. Illness perceptions are personal and may be idiosyncratic, and
are derived both from concrete perceptual experiences of illness (e.g. the experience of symp-
toms) and from abstract sources of knowledge (e.g. information from health care professionals
such as predialysis education before start of dialysis, or in the media). According to the CSM,
the effectiveness of behavioural responses to cope with the health threat, which may include
seeking medical help and self-management behaviours, is continually appraised and the infor-
mation gained from these appraisals may be used to modify and update illness perceptions[14].
Research using the framework of the CSM has led to the specification of the dimensions of cog-
nitive representation of illness[15, 16].

The illness perceptions of patients with ESRD have received much attention in recent years.
It is apparent from a number of studies examining the association between illness perception
and outcomes in ESRD patients that personal illness beliefs have a predictive value. Illness per-
ceptions have been shown to be associated with depression, health related quality-of-life,
adherence with treatment (fluid and medications), and survival[17-22]. As noted above, illness
perceptions are thought to be constantly updated as patients acquire new knowledge and expe-
rience of their illness[23]. In a longitudinal study of HD patients, over a 2-year follow-up
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period, patients had fewer negative emotional reactions to the illness, better understanding of
the illness, and improved perception of treatment control[24]. Similarly, illness understanding
in dialysis patients varies between patients as a function of the length of time on dialysis over a
wide range of durations [25] and in the same patient within the first year on dialysis[26]. In
published literature, the impact of home-based dialysis modalities on emotional well-being has
been explored in small groups of patients[18]. Information on the extent to which illness per-
ceptions influence adjustment in ESRD especially in relation to the different treatment modali-
ties is largely limited to hospital HD vs home-based dialysis modalities, a significant
component of the latter being peritoneal dialysis, another home-based renal replacement ther-
apy. The technological complexity of home HD (particularly during the training phase when
patients learn self-cannulation) and the intensive rigorous routine of daily schedules present
challenges of a different magnitude to peritoneal dialysis. Therefore, cognitive and emotional
representations of patients who undertake self-management in the home HD context is impor-
tant to understand the disconnect between the clinical benefits and the uptake of the modality.

In the current study, we have explored illness perceptions amongst recipients of hospital
and self-care haemodialysis and of those participants in CKD stage-5, predialysis, who have
made a modality choice. We have examined whether there are differences in illness perceptions
in patients receiving home vs hospital-based haemodialysis. On the basis of the common-sense
model, we hypothesize that due to different illness and treatment experiences in the three
groups, perceptions will vary as a function of treatment type. More specifically, we hypothe-
sized that as a result of illness experience, self-care haemodialysis patients would have greater
illness coherence, personal control and treatment control. Also, as patients acquire informa-
tion, these beliefs would change significantly with commencement of dialysis, irrespective of
modality type. Furthermore, we hypothesised that a higher score on ‘positive’ beliefs about ill-
ness (defined as higher illness coherence, personal control and treatment control) was associ-
ated with choice of self-care therapy in the predialysis stage.

Methods

The IPQ-R study data are derived from data ascertained for the BASIC-HHD study[27]. The
BASIC-HHD study is a comprehensive and systematic study of barriers and enablers of the
uptake and maintenance of home HD therapy. The study involves five UK centres, with vari-
able prevalence rates of home HD. An integrated mixed methodology (convergent, parallel
design) has been adopted for the BASIC-HHD study in a combined cross-sectional and pro-
spective study design. The methodological details and scope of data collected in the
BASIC-HHD appear in a published protocol[27].

Participants and Procedure

Data presented here are derived from the cross-sectional and prospective segments of the
BASIC-HHD study. 535 patients were enrolled into three groups. Predialysis patients for the
CKD-5 group, prevalent ‘in-centre’ HD patients were approached if they fulfilled eligibility cri-
teria and complete study specific questionnaires. All self-care haemodialysis patients (93% at
home) from each participating centre were also approached. Predialysis patients were con-
tacted consecutively from the predialysis clinics and hospital haemodialysis patients were con-
tacted in consecutive order across all shifts until the centre target for recruitment was reached.
Most participants approached were willing to engage with the study and reasons for declining
participation included a lack of interest in research participation, and ‘research’ fatigue. Psy-
chological measures employed in this study were a part of compilation of questionnaires. HD
patients returned the questionnaires on the same day or within a couple of dialysis sessions ‘in-
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centre’. Home HD patients returned it by post, as did the pre-dialysis, CKD-5 patients. Neu-
ropsychometric assessments were carried out ahead of dialysis commencement. Visually
impaired patients could respond to IPQ-R questions posed to them by the research team mem-
ber. A small subset of predialysis patients(n = 42) commenced dialysis and these patients com-
pleted the study questionnaires again between months 4 and 12 post dialysis commencement.

Measures

The Revised Illness Perception Questionnaire (IPQ-R) was used to measure illness representa-
tions. The psychometric properties of the IPQ-R have been previously tested on centre-based
HD patients, and the structural validity, internal reliability, test-retest reliability, and discrimi-
nant validity are within acceptable limits. The IPQ-R assesses nine components of illness repre-
sentation in three sections. It is a generic instrument, designed to be adapted for use with
different health conditions. For the present study the term “my kidney disease” was used to
describe the patient’s illness. The first section seeks to establish Identity where participates are
asked ‘yes/no’ questions about 14 different symptoms and if they believe these symptoms are
related to their kidney disease. This aspect has not been considered for analysis in the present
study.

The second section contains 38 questions addressing 7 subscales. Subscales which theoreti-
cally represent positive beliefs about the controllability of the illness and a personal under-
standing of the condition include personal control, treatment control, and illness coherence
dimensions. High scores on identity, timeline, consequences, and timeline cyclical scales demon-
strate negative beliefs about the number of symptoms attributed to the illness, the chronicity of
the condition, consequences of the illness, and the cyclical nature of the condition, respectively.
The third section focusses on ‘causes’ and includes 18 patient-perceived causes of underlying
kidney disease (i.e., lifestyle, hereditary, stress, chance, drugs etc.). Sections 2 and 3 require par-
ticipants to respond using a 5-point Likert scale (strongly disagree to strongly agree). Cron-
bach’s alpha for all subscales was ascertained as a measure of internal consistency in the study
group.

Additionally, all study participants completed a compilation of questionnaires. In order to
examine the potential impact of patient’s affect and cognitive ability on illness perceptions,
additional instruments analysed in the present study include Beck Depression Inventory II
(BDI), State and Trait Anxiety Inventory-Trait (STAI-T) and the modified mini-mental state
examination (3MS). The scores from these instruments were considered in ordered categories
for analyses: BDI (0-10, 11-15, 16-20, 21-25, 26-30, 31+), STAI-T (20-29, 30-39, 40-49,
50+). 3MS (94-100, 86-93, 81-85, 76-80, <75).

Missing data

Overall the study had excellent data completion across all instruments used in the study
(>82%). The IPQ-R subscales were complete in >80% of the responses from all three study
groups across all study subscales (Fig 1).

Statistical Analyses

Analyses were performed using SPSS 22 and STATA 14. Patient characteristics between groups
were assessed using chi-squared tests and Kruskal-Wallis tests. The conventional two-sided 5%
significance level was used. Separate analyses were undertaken for the combined haemodialysis
group (self-care and hospital) and the predialysis group. Missing data (using the same predic-
tor variables) were analysed using chi-square test, Fischer’s exact test, T-test and Mann-Whit-
ney U test.
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In-centre HD 79.8% 80.8% 81% 86.9% 85.9% 87.3% 87.8%
Self-care HD 84% 83% 83% 88% 89% 89% 91%
CKD-5 group 81% 82.4% 81% 82.9% 82.9% 83.3% 85.7%

Prospective observation
12 months

DIALYSIS
N=42

Fig 1. Study flow chart demonstrating patient recruitment and data completeness.

doi:10.1371/journal.pone.0154299.9001

For the combined haemodialysis group, a multivariable backwards stepwise regression
was performed to ascertain the illness perception variables that have the most significant
association with the HD modality. The dependent variable was the modality group. The pre-
dictor variables (clinical, demographic, psychological and cognitive tests) which were signifi-
cant at the 15% significance level in the single variable analysis were included in the
multivariable models. Variables were removed, until only those statistically significant at the
5% level remained. Hierarchical regression was also used to assess the significance of differ-
ences in illness beliefs between study groups in an adjusted analysis that accounted for clini-
cally important variables. In stage one: age, education level, marital status, dialysis vintage
and diabetes status were added. In stage two BDI and STAI-State and Trait were included
and at the final stage, the IPQ-R subscales were added. In the predialysis group, multiple
regression including the seven subscales was considered with modality choice as the out-
come. Any patients in this predialysis, CKD 5 group, who had previous experience of dialysis
were removed from the analysis (n = 12). Paired analysis of IPQ-R subscales using the Wil-
coxon signed rank test and paired t-test was conducted for the prospective analysis of CKD5
patients who commenced dialysis.
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Study Registration

This study has been reviewed and approved by the Greater Manchester West Health Research
Authority National Research Ethics Service (NRES) Reference number: 12/NW/0170. The
study is on the NTHR portfolio (ID 12346). Written, informed consent from participants was
obtained for the study.

Results

Recruitment into the study and data completeness (>>80%) has been presented in the study
flow chart (Fig 1). Numbers of participants in each group include: 210 (predialysis), 213 ‘hospi-
tal-based’” haemodialysis and 100 ‘self-care’ haemodialysis patients. Predialysis patients were
followed up for 12 months. 42 patients commenced dialysis by the end of this period and infor-
mation on IPQ-R was available for 37 of them.

Table 1. Characteristics of patients included in the study.

Variable CKD-5(N =210) Hospital HD (N=213) |Self-care HD (N=100) |P-value (3-group comparison)
Age' 62.00 (51.75-69.00) | 59.00 (46.50—68.00) 53.00 (44.00-59.75) <0.001
Education? —(post-high school) 50/205 (24.4%) 38/203 (18.7%) 42/97 (43.3%) <0.001
Ethnicity? non-white 21/210 (10.0%) 26/212 (12.3%) 13/100 (13.0%) 0.67
Employment? Retired 104 (49.5%) 95 (45.0%) 35 (35.4%) <0.001
Unemployed 40 (19.0%) 74 (35.1%) 25 (25.3%)
Salaried/self-employed 66 (31.4%) 42 (19.9%) 39 (39.4%)

Dialysis vintage® - 2.72 (1.11-5.23) 3.68 (1.44-7.12) 0.039*
Number of dialysis sessions per week® | - 3.0 (3.0-3.0) 3.5(3.0-5.0) <0.001%
cel' 5.0 (3.8-6.0) 4.00 (3.0-6.0) 4.00 (3.0-5.0) <0.001
Diabetes? 72/210 (34.3%) 65/210 (31.0%) 14/99 (14.1%) 0.001
Heart failure® 12 (5.7%) 11 (5.2%) 4 (4.0%) 0.82
BDI (score)’ 10.0 (5.0-18.0) 11.0 (5.0-20.0) 10.0 (4.0-20.0) 0.59
STAI-State (score)’ 36.0 (26.8-45.3) 34.0 (27.0-45.0) 35.0 (24.0-43.0) 0.45
STAI-Trait (score)' 39.0 (29.0-47.0) 37.0 (29.0-47.0) 36.0 (28.0-48.0) 0.69
3MS (score)’ 94.0(89.0-98.0) 91.0 (87.0-96.0) 96.0 (89.0-98.0) 0.001
Caregiver presence? /Alone 51/206 (24.8%) 66/205 (32.2%) 15/97 (15.5%) 0.007
CKD 5 education evening?® 77 (36.7%) 31 (14.6%) 25 (25.0%) <0.001
Peer patient education?® 94 (44.8%) 59 (27.7%) 39 (39.0%) 0.001
Cause of ESRD? <0.001
Hypertensive nephrosclerosis 41 (19.5%) 14 (6.6%) 10 (10.0%)

Diabetic Nephropathy 55 (26.2%) 48 (22.6%) 11 (11.0%)

Glomerulonephritis 18 (8.6%) 33 (15.6%) 16 (16.0%)

Polycystic Kidney Disease 25 (11.9%) 23(10.8%) 23 (23.0%)

Renovascular Disease 5(2.4%) 9 (4.2%) 0 (0%)

Chronic Pyelonephritis 8 (3.8%) 16 (7.5%) 6 (6.0%)

Others® 37 (17.6%) 39 (18.4%) 16 (16.0%)

Unknown 21 (10.0%) 30 (14.2%) 18 (18.0%)

"Median and interquartile range presented with p-value from a Kruskal-Wallis test
2Number and percentage with p-value from a Pearson chi-squared test
3Median and interquartile range presented with p-value from a Mann-Whitney U test

“Two-group comparison

50Others include- Myeloma, aHUS, bilateral nephrectomy, cardiorenal syndrome, congenital and inherited renal disorders, nephrocalcinosis, obstructive

uropathy and tubule-interstitial disease

Pre-dialysis excludes those who previously had dialysis (n = 12)

doi:10.1371/journal.pone.0154299.1001
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Responders vs non-responders

There are no statistically significant differences in characteristics between those with no miss-
ing data and those with some missing data in the HD groups. There is statistically significant

difference in the proportion of non-white patients with missing data compared to those with

no missing data in the predialysis group. This is likely related to lack of knowledge of English
language, sufficient to respond to the questions.

Patient characteristics in the different study groups

Characteristics of patients included in the study have been presented in Table 1. The three
study groups are different from each other with respect to age, education level, dialysis vintage,
Charlson comorbidity index, cause of ESRD, peer patient education, presence of informal care-
giver and in the overall numbers of patients from each study centre. Between patients in the
dialysis groups, the self-care cohort was relatively younger, had higher levels of post-high
school education, had lower prevalence of diabetes, often had an informal care-giver and had
greater number of dialysis sessions per week compared to the ‘in-centre’ HD recipients.
Between groups overall, there was no difference in anxiety and depression scores.

Cronbach’s Alpha

The overall measure of internal consistency was good for the IPQ-R subscales although lower
for treatment control, and the individual results are as follows: Timeline (o. = 0.80); Conse-
quences (o = 0.73); Personal control (o = 0.76); Treatment control (o = 0.63); Illness coherence
(o0 = 0.90); Timeline cyclical (o = 0.80); Emotional representations (o = 0.88).

lliness beliefs amongst haemodialysis patients

There are differences in illness beliefs between hospital and home haemodialysis patients. The
single variable analysis of illness beliefs in the entire HD study cohort suggests that all subscales
of the IPQ-R are associated with BDI and STAI-T scores (Table 2). In the single variable analy-
sis with ‘group’ as the outcome variable, several clinical and psycho-socio-demographic factors
are associated with belonging in the ‘in-centre’ vs ‘self-care’ group. With respect to subscales of
the IPQ-R, significant differences exist between the two HD groups. Self-care haemodialysis
patients have greater perceived timeline scores (p = 0.004) and illness consequences

(p = 0.037), higher personal control beliefs (p = 0.037) and greater illness coherence (p = 0.001)
(S1 Appendix). All variables that were significantly associated with modality group at the 15%
level in the single variable analysis were included in multivariable models with ‘group’ as the
outcome variable. In this analysis, younger age, post high-school education, non-diabetic sta-
tus, having a spouse, and greater sense of personal control and of timeline were significantly
associated with the self-caring haemodialysis group. Illness coherence was the last variable to
be removed from the model (Table 3).

We also carried out a step-wise hierarchical logistic regression analysis to predict HD group
status (self-care vs in-centre) on the basis of demographic and medical variables, mood and ill-
ness perceptions (Fig 2). After adjustment for age, education, marital status, diabetes and dialy-
sis vintage in step 1, BDI and STAI-S/STAI-T score in step 2, the inclusion of all seven illness
perception subscales in step 3 shows that the most significant differences between the groups
with respect to illness beliefs lie in personal control (p = 0.01) and illness coherence (p = 0.04),
higher in the self-care HD group. BDI and STAI, although not significantly different between
the two study groups, was found to be correlating with several dimensions of illness perception.
Illness coherence is associated with higher 3MS scores in the HD study population.
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Variable
Age (per ten years)

Education - Post-high school (Ref. group High school)

Dialysis vintage (per ten years)

Diabetes (Ref. group No diabetes)

Marital status (Ref. group Married or partner)

Marital status - Single
Marital status - Divorced or separated
Marital status - Widowed

BDI (per ten score increase)
STAI State (per ten score increase)
STAl Trait (per ten score increase)

Timeline (per ten score increase)

Table 3. Multivariable analysis depicting odds ratios for predictors of self-care haemodialysis.

Consequences (per ten score increase)
Personal control (per ten score increase)
Treatment control (per ten score increase)
liness coherence (per ten score increase)
Timeline cyclical (per ten score increase)

Emotional representations (per ten score increase)

Variable Odds ratio (95% Cl) p-value

Age (per ten years) 0.60 (0.46, 0.80) <0.001

Education 0.003

High school (reference) 1(-)

Post high school 2.86 (1.43,5.72)

Diabetes 0.008

No diabetes (reference) 1

Diabetes 0.30(0.13,0.73)

Marital status <0.001

Married or partner 1()

Single 0.12(0.05, 0.33)

Divorced or separated 0.71 (0.25, 2.00)

Widowed 0.31 (0.06, 1.50)

Timeline (per score increase) 1.08 (1.00, 1.17) 0.041

Personal control (per score increase) 1.08 (1.01,1.15) 0.018

lliness coherence (per score increase) 1.07 (0.99, 1.15) 0.088

(Odds Ratios > 1 = Self-care haemodialysis group)

doi:10.1371/journal.pone.0154299.t003

Odds ratio (95% Cl) p-value
0.68 (0.50,0.93) 0.016 —
3.22(1.51,6.90) 0.003 I E—
1.01(053,192) 098 —_—
0.23(0.08,0.63) 0.004 S E—
0.001
0.12(0.04, 0.35) —_—
0.74(0.25,2.21) —_—
0.19(0.03, 1.15)
124(0.74,207) 041 —
069(0.39,1.20) 0.19 ——
1.43(0.76,267) 027 ———
143(0.58,350) 044 S
128(042,392) 067 e
272(124,596) 0012 _
055(0.19,157) 026 _—
2.68(1.04,690) 0.041 e —
1.32(0.43,401) 063 S E—
091(0.37,2.26) 085 —
o.loa o.los o.lw o.lzo o.lf-o 1.Ioo 2.Ioo 5.loo 10,'03

Fig 2. Hierarchical logistic regression to predict self-care vs hospital care group status on the basis of clinical, sociodemographic and

psychological factors (N = 214).

doi:10.1371/journal.pone.0154299.9002
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Personal control or treatment control beliefs held by participants were explored for any sig-
nificant association with their perceived ability to self-cannulate for haemodialysis. No signifi-
cant association was determined in a logistic regression analysis at 5% significance level
(p = 0.09). However, higher sense of personal control was associated with greater perceived
self-cannulation ability.

IPQ-R in the CKD-5 study group

CKD-5 participants in the cross-sectional cohort made modality choices. We examined the ill-
ness beliefs at this stage to see if there is a difference observed between those who choose ‘in-
centre’ HD vs home HD and in-centre HD vs the combined home dialysis groups (peritoneal
dialysis (PD) and home HD). The results are presented in Table 4. Essentially, no differences
were found between the hospital and home HD groups, but, illness coherence was significantly
different between choosers of ‘in-centre’ HD and the combined home dialysis group.

IPQ-R and prospective data analysis

In the subset of participants who commenced dialysis (n = 37) in the study period (12 months),
their illness perceptions were typically assessed >4 months after commencement of therapy
and compared with those obtained at baseline (hospital-based HD (n = 24), home HD (n = 0)
and peritoneal dialysis (n = 13) participants). Patients had lower personal control and treat-
ment control 4 months after starting dialysis, perceived their kidney condition to be less cycli-
cal and had less negative emotional representations of their illness. Additionally, participants
had greater understanding of their kidney disease as evidenced by higher illness coherence
scores after starting dialysis (Table 5).

Perceived causes of their illness

Participants in both groups identified the beliefs they held about the causes of their illness. No
significant differences were identified between the groups as to several internal and external
causes of their illness, with the exception of smoking (Fig 3). A significantly higher proportion
in the self-care group disagreed that smoking was responsible for their kidney disease. Over
40% of participants in both groups attributed their illness to chance or bad luck. A higher pro-
portion of patients in the self-care cohort agree to ‘self-punitive’ factors contributing in some

Table 4. CKD-5 Predialysis Group-Differences in iliness perceptions between participants who
choose hospital HD vs other modalities (logistic regression analysis).

IPQ-R subscale (per score increase) | Hospital vs Home HD choice | Hospital vs PD+HD combined
Odds ratio (95% Cl) | p-value | Odds ratio (95% Cl) | p-value

Timeline 0.92 (0.81, 1.05) 0.21 0.97 (0.88, 1.07) 0.58
Consequences 1.07 (0.91, 1.25) 0.43 0.97 (0.87,1.07) 0.52
Personal control 1.09 (0.95, 1.25) 0.20 1.07 (0.98, 1.18) 0.14
Treatment control 0.93(0.77,1.12) 0.45 0.88(0.77,1.01) 0.071
lliness coherence 1.11(0.98, 1.25) 0.11 1.15(1.04, 1.26) 0.004
Timeline cyclical 0.98 (0.82, 1.16) 0.78 0.95 (0.84,1.07) 0.40
Emotional representations 1.03(0.92, 1.14) 0.66 1.03(0.95, 1.12) 0.50

The 12 predialysis patients who had non-zero data for dialysis vintage were excluded from the analysis.
OR>1 = Self-care HD choice

HD: Haemodialysis

PD: Peritoneal Dialysis

doi:10.1371/journal.pone.0154299.t004
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Table 5. Change in illness perception from predialysis to dialysis phase (n = 37).

Variable Pre-Dial Mean | Post-Dial Mean |Change Mean (95% | p-value (paired t-

(SD) (SD) Cl) test)
Timeline* 27.0 (22.0-30.0) | 29.0 (25.0-30.0) 0.0 (-1.0, 4.0) 0.11"
Consequences 22.2(3.5) 21.9 (4.0) -0.3(-1.5,1.0) 0.67
Personal control 20.5(4.1) 18.3(5.8) -2.2(-4.1,-0.3) 0.027
Treatment control 17.0 (2.8) 15.0 (2.7) -1.9(-3.0,-0.9) 0.001
lliness coherence 17.0 (4.7) 19.9 (5.5) 2.8(0.7,5.0) 0.012
Timeline cyclical 11.2 (3.0) 8.6 (3.4) -2.6(-3.8,-1.3) <0.001
Emotional 18.1(5.1) 16.1 (5.5) -2.0(-3.7,-0.3) 0.021
representations

SD: Standard Deviation
*Median and interquartile range due to non-normality (median and IQR change in change column)
"Wilcoxon signed-ranks test

doi:10.1371/journal.pone.0154299.t005

way to the reasons for their illness. About 25% of patients in both groups also attributed ‘poor
medical care’ as a cause of their illness.

Discussion

Beliefs about illness course are potentially important predictors of self-managing behaviour in
the chronic illness context, perhaps because they perceive their illness to be serious or severe.

S & % o Q& & Q& Q
S & TS & o > S
‘;\Q& & & ® Q\'o SR A\Oo & Q;\<’§ S (;\v C9<§ o 0‘§ & %VQ S
< Y XN SO S Y Y O
& ¥ & QT LT (¥ 3V DI PR
\S & PSS O L
WSS S &
J 7« < ™
Q
B DISAGREE HOSPITAL  ® DISAGREE HOME B AGREE HOSPITAL B AGREE HOME
Fig 3. Perceived causes of kidney disease amongst home and hospital haemodialysis patients.
doi:10.1371/journal.pone.0154299.9003
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Disease duration (timeline) typically refers to whether the disease is believed to be short or
long-lasting. In previously published research, patients who viewed their condition (coronary
heart disease, asthma, hypertension, diabetes) as chronic were more likely to be adherent with
treatment regimens[28-30]. From our data, it is apparent from the multivariable model that
self-care haemodialysis patients show greater understanding of the disease chronicity. This per-
haps allows individuals to undertake the behaviour that allows self-management-in this con-
text it includes frequent dialysis, fluid and dietary control etc. It is also likely, that the abstract
notion of longer illness duration belief (My disease is chronic. . .) is subdued by symptoms sta-
bility achieved through better dialysis, in turn promoting self-care haemodialysis. Another con-
struct that is closely aligned with ‘illness course’ belief is the ‘illness consequences’ belief. In the
unadjusted single variable analysis, self-care HD patients perceived greater impact of illness
consequences upon their lives. This perceived seriousness of their condition possibly leads to
taking control of their disease management into their own hands. Equally, it is difficult to dis-
cern the perceived effects of home-based HD, the treatment, from disease effects on people’s
lives, in the prevalent haemodialysis patients. It is surprising to note that patients with a higher
co-morbidity profile in the ‘in-centre’ haemodialysis setting perceive lower illness conse-
quences than their home HD counterparts. This suggests that perception of illness conse-
quences from extra-renal morbidity may temper the expectations from their illness secondary
to kidney disease.

In our study, in both the multivariable analysis and hierarchical regression models, per-
ceived ‘personal control’ separated ‘in-centre’ patients from ‘self-care” haemodialysis patients.
As hypothesised, the sense of personal control was significantly greater in the self-care group.
It is important to understand if the sense of perceived personal control resulted in self-selection
into the self-care HD group or if in fact, this may have been the result of the positive clinical
outcomes associated with home HD. The causal direction is difficult to ascertain from a cross-
sectional study design. However, we examined a large cohort of predialysis patients who made
their modality choices and we examined illness beliefs between groups which made different
choices and found no difference in ‘personal control’ beliefs in patients who chose hospital-
based HD vs home-based dialysis therapies. In a study by Timmers et al., significant differences
in perceptions of personal control and understanding were found between haemodialysis and
peritoneal dialysis patients[31], but not so in another study[18]. The reasons for the inconclu-
sive findings could well be the manner in which the different types of PD therapies were con-
sidered together for analysis in the studies and the lack of larger patient numbers in the
different study groups. This emphasizes the need to look at modality specific clinical and psy-
chological outcomes. The notion of increasing sense of personal control and thereby potentially
better psychological adjustment to therapy is an attractive option for patient care[32]. The con-
cepts of shared care and ‘in-centre’ self-care lend themselves to this sense of increased control.
This may well facilitate a proportion of patients to consider home haemodialysis in the future,
as their illness and treatment understanding improves over time. In fact in our study, perceived
ability to self-cannulate was associated with a greater degree of perceived personal control.

Illness coherence was found to be significantly higher in the home HD cohort after adjust-
ment for demographic, clinical and psychological variables. Patients in the predialysis setting
are provided education on various modality options. The information they acquire is in the
abstract and no difference was observed in our study cohorts between illness understanding in
predialysis patients who chose haemodialysis in hospital vs at home. However, this difference
is significant between prevalent HD patients in the different locations. In the longitudinal
examination of predialysis patients, illness coherence increased significantly after dialysis,
likely a result of the actual experience of dialysis. It is however useful to note that illness under-
standing is significantly different between the hospital HD vs home-based dialysis choosers
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(combined PD +HD). This is likely a result of a lack of patients choosing home HD compared
to PD and also the lack of adjustment for other variables in this subset analysis. This finding
suggests that perhaps global cognitive function does play an important role in illness under-
standing as suggested also by the significant association of this aspect of illness belief with
higher 3MS scores in the prevalent HD population in our study. This allows us to explore edu-
cational and psychological intervention options in the predialysis phase and beyond to influ-
ence the choice of self-care haemodialysis if appropriate.

Beliefs about causes of illness have been studied historically within an attribution theory
framework in several clinical conditions. Attribution theory helps classify beliefs into internal
and external causative factors. Having a causal theory about one’s illness has been found to be
related to better adjustment and coping in some situations. We explored the causal beliefs in
HD patients based in hospital and those who self-care. As suggested by authors of the IPQ-R
[16], principal components analysis was carried out, but, no satisfactory scales emerged, indi-
cating that different causal beliefs do not cohere. The lack of difference between the two groups
with respect to perceived causes of their illness is an important finding. The great majority of
patients in both study cohorts, disagreed with the factors posed to them as their causes of ill-
ness, although the extent of disagreement was significantly greater in the self-care cohort.
Amongst those who agreed, greater proportion of patients in the self-care cohort identified
stress and other behavioural factors for their belief in illness causation. Whilst causal beliefs
were not significantly different in the overall comparison between the two groups, the positive
responses may in fact be a reflection of the day-to-day experience of living with the illness and
coping with the treatment regimens at least in some instances (as the original cause of kidney
disease may have been diagnosed several years earlier). Therefore, effects of causal attributions
on modality choice or adjustment with therapy is best studied prospectively.

This is the first study to report a strong association of objective neurocognitive deficit (3MS)
with perceived illness coherence in the context of ESRD. The association between neurocogni-
tive ability, especially, executive functions on self-regulation is well established[33]. However,
the systematic examination of the relation between neurobiological factors alongside social-
cognitive, emotional, affective and physiological processes in ESRD remains to be explored.
That, neurocognitive ability may moderate the association between attitude, intention and
behaviour is key to understanding the individual differences in biologically ingrained self-regu-
latory abilities and the response to health and illness communication. This could be a subject of
future research.

In our study, we have explored illness beliefs in large, representative cohorts of hospital and
home haemodialysis recipients. The study provides an understanding of illness beliefs preva-
lent in the hospital vs the self-care haemodialysis groups, and in predialysis vs dialysis partici-
pants. It remains to be seen whether interventions may be effective in driving changes in
negative illness perceptions amongst predialysis and hospital haemodialysis patients, resulting
in a positive impact on patient experience and outcomes in dialysis.We have considered socio-
demographic factors and psychological dispositions and neurocognitive function of individual
participants in the analyses. The study has had excellent response rates to all study-related
questionnaires (82% overall). The internal consistency of IPQ-R in this study cohort is good
overall. A key strength of this study is also the way in which some variables have been utilised
for data analyses. Strictly dichotomising variables such as BDI or STAI-S/T/3MS, results in loss
of information to be ascertained from scores further removed from the cut-off point and as
such, the categoriesa have been treated as linear variables.

The cross-sectional design makes causal inferences difficult. The directionality of the signifi-
cant associations found between self-care HD and patients' perceptions of illness understand-
ing and personal control cannot be established and reciprocal causation cannot be ruled out.
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Significant proportion of cognitive test scores were missing and could not therefore be consid-
ered for the regression models. The duration of prospective observation of predialysis patients
did not allow us to capture a large number of dialysis starts.

Practice implications

Understanding illness beliefs of patients with end stage renal disease is paramount in effecting
self-care behaviours. As illness understanding evolves, education and information may be per-
ceived differently in the predialysis and dialysis phases. Designing such education programmes
may require more in-depth understanding of patients’ psychological factors. Opportunities to
promote self-care should be sought in both these phases of treatment journey. That self-care
may impart a greater degree of perceived sense of control and ability is an interesting outcome
for patients in any setting- hospital or home-this may influence clinical benefits noted with this
treatment modality, reinforcing the message around self-care haemodialysis. The nuances of
modality specific illness beliefs are important to comprehend so that interventions may be tai-
lored to individual needs. It would be interesting to further understand if different levels of
patient engagement (shared care) in haemodialysis can alter illness beliefs in a positive way so
as to influence important clinical and quality-of-life outcomes in hospital HD patients.

In conclusion, illness beliefs differ between hospital and self-care haemodialysis patients.
Patient’s affect and neurocognitive ability may have an important role in determining illness
beliefs. The impact of modality upon illness representations may also be significant and
remains to be explored.

Supporting Information

S1 Appendix. Single variable analysis of study variables with ‘group’ as the outcome vari-
able.
(DOCX)

Acknowledgments

We acknowledge the contributions of all research team members who have played a crucial
role in data acquisition. We also acknowledge the support of Manchester Academic Health Sci-
ence Centre (MAHSC), NIHR and the funding support from Baxter for the BASIC-HHD
study. We thank principal investigators from all participating centres for their contribution to
facilitating the study locally.

Author Contributions

Conceived and designed the experiments: A] SM AW. Performed the experiments: AJ. Ana-
lyzed the data: A] PF. Contributed reagents/materials/analysis tools: A] AW PF. Wrote the
paper: A] AW SM.

References

1. Tonelli M, Wiebe N, Culleton B, House A, Rabbat C, Fok M, et al. Chronic kidney disease and mortality
risk: a systematic review. Journal of the American Society of Nephrology: JASN. 2006; 17(7):2034—47.
Epub 2006/06/02. doi: 10.1681/asn.2005101085 PMID: 16738019.

2. Jayanti A, Morris J, Stenvinkel P, Mitra S. Home hemodialysis: beliefs, attitudes, and practice patterns.
Hemodialysis international International Symposium on Home Hemodialysis. 2014; 18(4):767-76.
Epub 2014/05/13. doi: 10.1111/hdi.12176 PMID: 24814711.

PLOS ONE | DOI:10.1371/journal.pone.0154299 July 1,2016 15/17


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0154299.s001
http://dx.doi.org/10.1681/asn.2005101085
http://www.ncbi.nlm.nih.gov/pubmed/16738019
http://dx.doi.org/10.1111/hdi.12176
http://www.ncbi.nlm.nih.gov/pubmed/24814711

@’PLOS ‘ ONE

lliness Perceptions of Self-Care Haemodialysis Patients

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

Rao A, Casula A, Castledine C. UK Renal Registry 17th Annual Report: Chapter 2 UK Renal Replace-
ment Therapy Prevalence in 2013: National and Centre-specific Analyses. Nephron. 2015; 129 Suppl
1:31-56. Epub 2015/02/20. doi: 10.1159/000370272 PMID: 25695806.

Finkelstein FO, Schiller B, Daoui R, Gehr TW, Kraus MA, Lea J, et al. At-home short daily hemodialysis
improves the long-term health-related quality of life. Kidney international. 2012; 82(5):561-9. Epub
2012/05/25. doi: 10.1038/ki.2012.168 PMID: 22622497.

Jaber BL, Schiller B, Burkart JM, Daoui R, Kraus MA, Lee Y, et al. Impact of short daily hemodialysis on
restless legs symptoms and sleep disturbances. Clinical journal of the American Society of Nephrology:
CJASN. 2011; 6(5):1049-56. Epub 2011/03/19. doi: 10.2215/cjn.10451110 PMID: 21415315; PubMed
Central PMCID: PMCPMC3087770.

Tennankore KK, Chan CT, Curran SP. Intensive home haemodialysis: benefits and barriers. Nature
reviews Nephrology. 2012; 8(9):515-22. Epub 2012/07/25. doi: 10.1038/nrneph.2012.145 PMID:
22825665.

Malmstrom RK, Roine RP, Heikkila A, Rasanen P, Sintonen H, Muroma-Karttunen R, et al. Cost analy-
sis and health-related quality of life of home and self-care satellite haemodialysis. Nephrology, dialysis,
transplantation: official publication of the European Dialysis and Transplant Association—European

Renal Association. 2008; 23(6):1990-6. Epub 2008/01/29. doi: 10.1093/ndt/gfm910 PMID: 18223263.

Chertow GM, Levin NW, Beck GJ, Depner TA, Eggers PW, Gassman JJ, et al. In-center hemodialysis
six times per week versus three times per week. The New England journal of medicine. 2010; 363
(24):2287-300. Epub 2010/11/26. doi: 10.1056/NEJMoa1001593 PMID: 21091062; PubMed Central
PMCID: PMCPMC3042140.

Suri RS, Larive B, Sherer S, Eggers P, Gassman J, James SH, et al. Risk of vascular access complica-
tions with frequent hemodialysis. Journal of the American Society of Nephrology: JASN. 2013; 24
(3):498-505. Epub 2013/02/09. doi: 10.1681/asn.2012060595 PMID: 23393319; PubMed Central
PMCID: PMCPMC3582201.

Rocco MV, Daugirdas JT, Greene T, Lockridge RS, Chan C, Pierratos A, et al. Long-term Effects of Fre-
quent Nocturnal Hemodialysis on Mortality: The Frequent Hemodialysis Network (FHN) Nocturnal Trial.
American journal of kidney diseases: the official journal of the National Kidney Foundation. 2015; 66
(3):459-68. Epub 2015/04/13. doi: 10.1053/j.ajkd.2015.02.331 PMID: 25863828; PubMed Central
PMCID: PMCPMC4549208.

Komenda P, Gavaghan MB, Garfield SS, Poret AW, Sood MM. An economic assessment model for in-
center, conventional home, and more frequent home hemodialysis. Kidney international. 2012; 81
(3):307—13. Epub 2011/10/14. doi: 10.1038/ki.2011.338 PMID: 21993583; PubMed Central PMCID:
PMCPMC3258566.

Nesrallah GE, Lindsay RM, Cuerden MS, Garg AX, Port F, Austin PC, et al. Intensive hemodialysis
associates with improved survival compared with conventional hemodialysis. Journal of the American
Society of Nephrology: JASN. 2012; 23(4):696—705. Epub 2012/03/01. doi: 10.1681/asn.2011070676
PMID: 22362910; PubMed Central PMCID: PMCPMC3312510.

McFarlane PA, Bayoumi AM, Pierratos A, Redelmeier DA. The quality of life and cost utility of home
nocturnal and conventional in-center hemodialysis. Kidney international. 2003; 64(3):1004—11. Epub
2003/08/13. doi: 10.1046/].1523-1755.2003.00157.x PMID: 12911550.

Leventhal H, Diefenbach M, Leventhal EA. lliness cognition: Using common sense to understand treat-
ment adherence and affect cognition interactions. Cognitive Therapy and Research. 1992; 16(2):143—
63. doi: 10.1007/bf01173486

Petrie KJ, Weinman J. Why illness perceptions matter. Clinical medicine (London, England). 2006; 6
(6):536-9. Epub 2007/01/19. PMID: 17228551.

Moss-Morris R, Weinman J, Petrie KJ, Horne R, Cameron LD, Buick D. The Revised lliness Perception
Questionnaire (IPQ-R). Psychology and Health. 2002;(17:):1-16.

Parfeni M, Nistor |, Covic A. A systematic review regarding the association of illness perception and sur-
vival among end-stage renal disease patients. Nephrology, dialysis, transplantation: official publication
of the European Dialysis and Transplant Association—European Renal Association. 2013; 28
(10):2407—14. Epub 2013/06/06. doi: 10.1093/ndt/gft194 PMID: 23737481.

Griva K, Davenport A, Harrison M, Newman S. An evaluation of iliness, treatment perceptions, and
depression in hospital- vs. home-based dialysis modalities. Journal of psychosomatic research. 2010;
69(4):363—-70. Epub 2010/09/18. doi: 10.1016/j.jpsychores.2010.04.008 PMID: 20846537.

Chilcot J, Wellsted D, Farrington K. lliness perceptions predict survival in haemodialysis patients.
American journal of nephrology. 2011; 33(4):358—63. Epub 2011/03/25. doi: 10.1159/000326752
PMID: 21430374.

PLOS ONE | DOI:10.1371/journal.pone.0154299 July 1,2016 16/17


http://dx.doi.org/10.1159/000370272
http://www.ncbi.nlm.nih.gov/pubmed/25695806
http://dx.doi.org/10.1038/ki.2012.168
http://www.ncbi.nlm.nih.gov/pubmed/22622497
http://dx.doi.org/10.2215/cjn.10451110
http://www.ncbi.nlm.nih.gov/pubmed/21415315
http://dx.doi.org/10.1038/nrneph.2012.145
http://www.ncbi.nlm.nih.gov/pubmed/22825665
http://dx.doi.org/10.1093/ndt/gfm910
http://www.ncbi.nlm.nih.gov/pubmed/18223263
http://dx.doi.org/10.1056/NEJMoa1001593
http://www.ncbi.nlm.nih.gov/pubmed/21091062
http://dx.doi.org/10.1681/asn.2012060595
http://www.ncbi.nlm.nih.gov/pubmed/23393319
http://dx.doi.org/10.1053/j.ajkd.2015.02.331
http://www.ncbi.nlm.nih.gov/pubmed/25863828
http://dx.doi.org/10.1038/ki.2011.338
http://www.ncbi.nlm.nih.gov/pubmed/21993583
http://dx.doi.org/10.1681/asn.2011070676
http://www.ncbi.nlm.nih.gov/pubmed/22362910
http://dx.doi.org/10.1046/j.1523-1755.2003.00157.x
http://www.ncbi.nlm.nih.gov/pubmed/12911550
http://dx.doi.org/10.1007/bf01173486
http://www.ncbi.nlm.nih.gov/pubmed/17228551
http://dx.doi.org/10.1093/ndt/gft194
http://www.ncbi.nlm.nih.gov/pubmed/23737481
http://dx.doi.org/10.1016/j.jpsychores.2010.04.008
http://www.ncbi.nlm.nih.gov/pubmed/20846537
http://dx.doi.org/10.1159/000326752
http://www.ncbi.nlm.nih.gov/pubmed/21430374

@’PLOS ‘ ONE

lliness Perceptions of Self-Care Haemodialysis Patients

20.

21,

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Chilcot J, Wellsted D, Davenport A, Farrington K. lliness representations and concurrent depression
symptoms in haemodialysis patients. J Health Psychol. 2011; 16(7):1127-37. Epub 2011/04/05. doi:
10.1177/1359105311401672 21459924. PMID: 21459924

Chilcot J, Wellsted D, Farrington K. lliness representations are associated with fluid nonadherence
among hemodialysis patients. Journal of psychosomatic research. 2010; 68(2):203—12. Epub 2010/01/
29. doi: 10.1016/j.jpsychores.2009.08.010 PMID: 20105704,

Clark S, Farrington K, Chilcot J. Nonadherence in dialysis patients: prevalence, measurement, out-
come, and psychological determinants. Seminars in dialysis. 2014; 27(1):42-9. Epub 2013/10/30. doi:
10.1111/sdi.12159 PMID: 24164416.

Fischer M, Scharloo M, Abbink J, van 't Hul A, van Ranst D, Rudolphus A, et al. The dynamics of iliness
perceptions: testing assumptions of Leventhal's common-sense model in a pulmonary rehabilitation
setting. British journal of health psychology. 2010; 15(Pt 4):887—903. Epub 2010/03/17. doi: 10.1348/
135910710x492693 PMID: 20230660.

Tasmoc A, Hogas S, Covic A. A longitudinal study on illness perceptions in hemodialysis patients:
changes over time. Archives of medical science: AMS. 2013; 9(5):831-6. Epub 2013/11/26. doi: 10.
5114/aoms.2013.38678 PMID: 24273565; PubMed Central PMCID: PMCPMC3832830.

Jansen DL, Heijmans MJ, Rijken M, Spreeuwenberg P, Grootendorst DC, Dekker FW, et al. lliness per-
ceptions and treatment perceptions of patients with chronic kidney disease: different phases, different
perceptions? British journal of health psychology. 2013; 18(2):244—62. Epub 2012/11/07. doi: 10.1111/
bjhp.12002 PMID: 23126527.

Chilcot J. The importance of iliness perception in end-stage renal disease: associations with psychoso-
cial and clinical outcomes. Seminars in dialysis. 2012; 25(1):59-64. Epub 2011/10/05. doi: 10.1111/j.
1525-139X.2011.00987.x PMID: 21967476.

Jayanti A, Wearden AJ, Morris J, Brenchley P, Abma |, Bayer S, et al. Barriers to successful implemen-
tation of care in home haemodialysis (BASIC-HHD):1. Study design, methods and rationale. BMC
nephrology. 2013; 14:197. Epub 2013/09/21. doi: 10.1186/1471-2369-14-197 PMID: 24044499;
PubMed Central PMCID: PMCPmc3851985.

Byrne M, Walsh J, Murphy AW. Secondary prevention of coronary heart disease: patient beliefs and
health-related behaviour. Journal of psychosomatic research. 2005; 58(5):403—15. Epub 2005/07/20.
doi: 10.1016/j.jpsychores.2004.11.010 PMID: 16026655.

Halm EA, Mora P, Leventhal H. No symptoms, no asthma: the acute episodic disease belief is associ-
ated with poor self-management among inner-city adults with persistent asthma. Chest. 2006; 129
(3):573-80. Epub 2006/03/16. doi: 10.1378/chest.129.3.573 PMID: 16537854.

Searle A, Norman P, Thompson R, Vedhara K. lliness representations among patients with type 2 dia-
betes and their partners: relationships with self-management behaviors. Journal of psychosomatic
research. 2007; 63(2):175-84. Epub 2007/07/31. doi: 10.1016/j.jpsychores.2007.02.006 PMID:
17662754.

Timmers L, Thong M, Dekker FW, Boeschoten EW, Heijmans M, Rijken M, et al. lliness perceptions in
dialysis patients and their association with quality of life. Psychology & health. 2008; 23(6):679-90.
Epub 2008/08/01. doi: 10.1080/14768320701246535 PMID: 25160810.

Orbella MSHS. A Meta-Analytic Review of the Common-Sense Model of lliness Representations. Psy-
chology & health. 2003; 18(2):141-84. doi: 10.1080/088704403100081321

Hall PA, Elias LJ, Crossley M. Neurocognitive influences on health behavior in a community sample.
Health psychology: official journal of the Division of Health Psychology, American Psychological Asso-
ciation. 2006; 25(6):778-82. Epub 2006/11/15. doi: 10.1037/0278-6133.25.6.778 PMID: 17100506.

PLOS ONE | DOI:10.1371/journal.pone.0154299 July 1,2016 17/17


http://dx.doi.org/10.1177/1359105311401672
http://www.ncbi.nlm.nih.gov/pubmed/21459924
http://dx.doi.org/10.1016/j.jpsychores.2009.08.010
http://www.ncbi.nlm.nih.gov/pubmed/20105704
http://dx.doi.org/10.1111/sdi.12159
http://www.ncbi.nlm.nih.gov/pubmed/24164416
http://dx.doi.org/10.1348/135910710x492693
http://dx.doi.org/10.1348/135910710x492693
http://www.ncbi.nlm.nih.gov/pubmed/20230660
http://dx.doi.org/10.5114/aoms.2013.38678
http://dx.doi.org/10.5114/aoms.2013.38678
http://www.ncbi.nlm.nih.gov/pubmed/24273565
http://dx.doi.org/10.1111/bjhp.12002
http://dx.doi.org/10.1111/bjhp.12002
http://www.ncbi.nlm.nih.gov/pubmed/23126527
http://dx.doi.org/10.1111/j.1525-139X.2011.00987.x
http://dx.doi.org/10.1111/j.1525-139X.2011.00987.x
http://www.ncbi.nlm.nih.gov/pubmed/21967476
http://dx.doi.org/10.1186/1471-2369-14-197
http://www.ncbi.nlm.nih.gov/pubmed/24044499
http://dx.doi.org/10.1016/j.jpsychores.2004.11.010
http://www.ncbi.nlm.nih.gov/pubmed/16026655
http://dx.doi.org/10.1378/chest.129.3.573
http://www.ncbi.nlm.nih.gov/pubmed/16537854
http://dx.doi.org/10.1016/j.jpsychores.2007.02.006
http://www.ncbi.nlm.nih.gov/pubmed/17662754
http://dx.doi.org/10.1080/14768320701246535
http://www.ncbi.nlm.nih.gov/pubmed/25160810
http://dx.doi.org/10.1080/088704403100081321
http://dx.doi.org/10.1037/0278-6133.25.6.778
http://www.ncbi.nlm.nih.gov/pubmed/17100506

