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Abstract
There has been little research exploring the experience of dialysis therapy for people living in
remote communities. Remote residence location has previously been associated with excess
mortality in hemodialysis patients, suggesting that relocation to a referral centre might improve
outcomes. It is unknown whether patients view this approach as acceptable. We studied 121
remote-dwelling chronic hemodialysis patients using the time tradeoff method applied to
hypothetical scenarios. Participants indicated that they would trade a median of 6 years of life
in their current location (including current social supports) (IQR 1-9) for 10 years of life in a
referral centre without any of their existing social supports (meaning they would be willing to
forgo four years of life to remain in their current residence location). When current social
supports were assumed to continue in both locations, people were only willing to forego a
median of two years of life (IQR 0-9) to remain in their current location. Older participants were
much less willing to accept relocation than younger participants; the median time tradeoff
associated with relocation and without social supports was 2 years for participants aged <50
years, 3 years for those aged 50-69.9 years and 9 years for those aged ≥70 years. In summary,
we found that hemodialysis patients currently living remotely were willing to forgo much of
their remaining life expectancy rather than relocate – especially among older participants.
These findings suggest that decisions about relocation should be accompanied by discussion of
anticipated changes in quality of life and life expectancy.
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Introduction
There has been little research exploring the experience and outcomes of dialysis therapy for
people living in rural and remote communities. In the DOPPS study with nearly 20,994
participants, longer travel time to dialysis was associated with a greater relative risk of death
and significantly lower quality of life. 1 Similarly, hemodialysis (HD) patients who live further
away from their nephrologist were found to have an increased risk of death compared to those
who live closer, even after controlling for confounding variables.2 One possible explanation for
the excess risk of death among remote-dwellers is that reduced access to nephrologists and
other health services leads to lower quality of care. 3 This finding is worthy of further
consideration because residence location is potentially modifiable.

Although patients can change their location of residence, moving is time-consuming, potentially
costly, and often disrupts employment and social and support networks4 – which may be
especially important among elderly or chronically ill individuals, 5 such as those with kidney
failure. These financial and social consequences could have a substantial negative influence on
quality of life.

Nonetheless, assuming that the relation between residence location and excess mortality is
causal, patients might be willing to relocate in exchange for longer life expectancy, even if it
meant reduced quality of life. Using a utility measure, the Time Trade-Off, we used hypothetical
clinical scenarios to ascertain (1) whether remote dwelling hemodialysis patients would find
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relocation acceptable; and (2) their strength of preference to avoid relocating closer to a
referral centre (with on-site nephrology support).

Results
We approached 192 remote-dwelling hemodialysis patients about participation in this study
(Figure 2). Of these, 71 were excluded (48 due to lack of interest, and 23 who were not eligible
to participate). Characteristics of the 121 participants are shown in Table 2; the majority
(51.2%) were between 50 and 69.9 years of age. Participants resided, on average, 120 km from
the closest referral centre (range 20-900 km).

Overall, participants indicated that they would trade 10 years of life in their current state of
health for a median of 7 years of life in “excellent” health (IQR 4.5-8), representing median
utility of 0.7 associated with treated ESRD (Question 1). Utility values ranged from 0.5 (patients
aged ≥70 years of age) to 0.8 (patients aged <50 years of age) (Table 3).

Overall results of the scenarios relevant to relocation are presented in Table 3. Participants
indicated that they would trade a median of 6 years of life in their current location (including
current social supports) (IQR 1-9) for 10 years of life in a referral centre (without any of their
existing social supports) -- meaning that they would be willing to forgo four years of life to
remain in their current residence location. When current social supports were assumed to
continue in the referral centre, participants indicated that they would trade a median of 8 years
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of life in their current location (including current social supports) (IQR 1-10) for 10 years of life
in a referral centre.

Interestingly, not all participants were interested in closer medical follow-up even at their
current location of residence: 20% indicated that they would prefer the status quo to weekly
visits from their nephrologist Finally, in scenarios where life expectancy was assumed to be only
1 year if they moved to a referral centre, participants were only willing to forgo one month of
life expectancy (IQR 0-11) in exchange for remaining in their current location.

Participant age (but not sex, diabetes status, or distance from the referral centre) significantly
modified participant’s willingness to relocate (Table 3). Older participants were much less
willing to accept relocation than younger participants. For example, the median number of
years that a person was willing to forgo rather than move to a referral centre without social
supports was 2 years for participants aged <50 years, 3 years for those aged 50-69.9 years and 9
years for those aged ≥70 years. Put differently, participants aged ≥70 years indicated that they
would value 1 year of life in their current location (with or without current supports) equally to
10 years of life in a referral centre without their existing social supports.

Discussion
Hemodialysis is associated with poor quality of life; median utility among participants in our
study was only 0.7, representing a substantial decrement compared with perfect health. 6 A key
finding of our study was that most remote-dwelling hemodialysis patients place a high value on

5

remaining in their current residence location – even when relocation to a referral centre did not
involve loss of existing social supports. Given that reduced access to social supports is an
anticipated consequence of nearly all such relocations, it is notable that participants were
willing to forgo four years of life to remain in their current residence location. A second key
finding was the age-dependence of results: with younger participants placing a lower relative
value on avoiding relocation and a higher relative value on longer life expectancy.

The link between remote or rural residence location and increased mortality among
hemodialysis patients is based on observational data. 2 The relatively small magnitude of the
apparent increase in relative risk (8-20%), the potential for residual confounding, and the lack
of trial data mean that causality is uncertain. Data from other studies support the potential
benefits of aging in place (remaining in one’s own home or community in spite of potential
changes in health and functioning in later life).7 These considerations together with the results
of the current study argue strongly against a policy of routinely proposing relocation to remotedwelling hemodialysis patients as a method of reducing mortality.
Our results may have broader implications for the common practice of transferring ill or failing
patients from remote communities to receive hemodialysis in referral centres. The low
tolerance for relocation (especially in the absence of social supports) reported by participants in
our study suggests that this practice may not always be justified – especially for those aged ≥70
years. In fact, our findings likely support the increased use of peritoneal dialysis wherever
possible for such patients – which might avoid the need for relocation to an area served by an
in-centre hemodialysis unit. Overall, our findings suggest that the potential benefits of
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relocation should be carefully explored with patients and their families, ideally using a decision
aid. This may help patients to make a decision about relocation that is consistent with their
values and preferences – and potentially to remain in their own communities even if this leads
to lower access to care and/or shorter life expectancy. Further consideration could also be
given to supporting people in rural and remote areas to remain in their home communities.
Research evaluating the outcomes and cost-benefits of local clinics, home visits, and telehealth
initiatives could be considered.

Our study has some limitations that should be considered when interpreting results. First, it
used hypothetical scenarios rather than real world situations to estimate people’s strength of
preference for avoiding relocation. Although we used rigorous methods to perform our time
tradeoff analysis, the extent to which responses correspond to the true values and preferences
of participants is uncertain. Second, all participants were drawn from a single large
hemodialysis program in a Western Canadian province. Although the characteristics of patients
were broadly similar to the overall Canadian hemodialysis population,8 our findings require
validation in other patient populations and clinical settings. Finally, the default comparator for
most scenarios implied a life expectancy of at least 10 years, which may be longer than the life
expectancy of many hemodialysis patients. When life expectancy was explicitly limited to one
year, participants appeared to be more accepting of relocation. This suggests that any
assessment of preferences related to relocation may be most useful to patients if accompanied
by a sensitive discussion of anticipated life expectancy.
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In summary, in this study of remote-dwelling hemodialysis patients, we found people were
willing to forgo a substantial number of years of life rather than relocate to a referral centre –
especially among older participants. These findings suggest that decisions about such relocation
should be made in the context of a careful discussion of anticipated changes in quality of life
and life expectancy.

Concise Methods
Participants
Participants were recruited from the Northern Alberta Renal Program (NARP) from February
2010 to April 2012, specifically from remote dialysis units in Drayton Valley, Fort McMurray,
Grand Prairie, Lloydminister, Peace River, Rocky Mountain House, Slave Lake, St. Paul, Stettler,
Vegreville, Westlock, and Wetaskiwin, Alberta (Figure 1). The remote dialysis units are managed
as satellites of the in-centre programs those in Edmonton, Red Deer, Calgary, Medicine Hat and
Lethbridge. In contrast to patients treated in in-centre dialysis units (who are seen in-person by
a nephrologist between 1 and 3 times per week), patients in satellite dialysis units are managed
by telephone, videoconference and occasional in-person visits.

English-speaking adults (≥18 y), within 8 weeks of commencing hemodialysis, were eligible for
inclusion in the study provided that they indicated that they could understand the questions in
the study survey. Written, informed consents were obtained. The University of Alberta research
ethics board approved the study. The medical charts were reviewed for demographic
information and medical history, and verified verbally with the participant.
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Survey

The Time-Trade-Off Technique (TTO) is a health utility measure that involves an assessment of
the preference of various health states. The individual is asked to choose between two health
states, and the time frames are adjusted until they can no longer choose one option over
another. We used the TTO to determine participants’ relative preference for residence
relocation versus remaining in their own home, following recent recommendations. 9 Analyses
were aimed at determining how many months or years of life each participant was willing to
trade for the opportunity to avoid relocation. The survey was administered during a face-toface interview with a research assistant, who used a pre-printed questionnaire as a guide. The
research assistant asked each question in English and explained further when requested. The
participants verbally answered the questions and the research assistant recorded the response
on paper.

Each participant was asked to consider scenarios in which they would locate to the in-centre
unit that was closest to their current dialysis unit. Analyses were aimed at determining (1)
utility for the current health state, where 1 represents perfect health and 0 represents death;
and (2) how many months or years of life each participant was willing to trade or forgo for the
opportunity to avoid relocation. In general, comparator scenarios assumed 10 years of survival,
similar to the median survival for nondiabetic patients with ESRD on dialysis.
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As a warm-up task, we evaluated the participants’ perception of their current health (vs
“excellent health”; Question 1 in Table 1). This question provides insight as to the respondents’
perceptions of the burden of illness associated with kidney failure, as well as familiarizing them
with the time trade off methodology. We then evaluated participants’ willingness to potentially
increase life expectancy through more intensive medical care but without relocation (Question
2 in Table 1). We next assessed the relative merit of years of life spent in their current location
versus the closest referral centre (close to specialized medical care) where the participant’s
existing social supports were not available (Question 3 in Table 1). To examine the perceived
value of residence location per se, this scenario was repeated but specifying that their social
supports would still be available in the new location (Question 4 in Table 1).

While most scenarios used a comparison survival of 10 years, a final question limited the
horizon to one year in order to assess the possibility that time preference varied with shorter
life expectancy. Worse-than-death states were not considered by our survey. Once an initial
response was given, the research assistant adjusted the time frames in subsequent questions
using the “ping-pong” method.10 All participants appeared to understand the survey; we did not
exclude participants for “non-trading” behavior or apparent inconsistencies in results between
questions.

Distance to referral centre
We calculated distance from the postal code of the participants’ residence to the closest
referral centre. We determined the geographic coordinates for each 6-digit postal code using
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the Statistics Canada Postal Code Conversion File (PCCF; www.statcan.ca). These coordinates
were entered into ESRI ArcInfo 10.0 software (www.esri.com) to determine the shortest
distance by road (in km) between the residence of each participants and the closest referral
centre.

Statistical analyses
All analyses were completed in Stata/MP 13.0 (www.stata.com). Descriptive statistics were
reported as counts and percentages, or means, medians and inter-quartile ranges, as
appropriate. Differences between subgroups were tested using the Kruskal Wallis test and
Fisher’s exact test. The following subgroups were explored as potential modifiers: age (<50, 50
to 69.9, ≥70 y), gender, diabetes, and distance to closest referral centre. Distance was
dichotomized at ≥150 km as per prior work.11
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Table 1. Time tradeoff questions used during the survey, including potential responses
Questions
1. If you had to choose between X years of life with
excellent health OR ten years of life with your current
health which would you choose?
2. If you had to choose between staying in your current
location with your current health, the same medical care
and same supports as you have now COMPARED TO staying
in your current location with your supports, having weekly
kidney doctor visits and therefore improved health, more
access to other specialist. Which would you choose?
3. If you had to choose between 10 years of life living in or
close to the city* for improved health but none of the
supports you have listed OR X years of life with your
current medical care in your current location and with your
supports, which would you choose?

Response
Median 7 years with excellent health (IQR 4.5-8)
For 10 years with current health
Median tradeoff = 3 years (IQR 2-5.5)
Improved health with weekly kidney doctor visits
and more access to specialists in current location
92 (80.0%)
Current health without further supports in current
location 23 (20.0%)

Median 6 years with current health and supports in
current location (IQR 1-9)
For 10 years of life living in/close to the city with
improved health and none of the current supports

Median tradeoff = 4 years (IQR 1-9)
4. If you had to choose between 10 years of life moving to Median 8 years with current health and current
or close to the city with the social supports you have listed supports in current location (IQR 1-10)
OR X years of life with your current medical care in your For 10 years of life living in/close to the city with
current location with your supports which would you better medical care and current supports
choose?
Median tradeoff = 2 years (IQR 0-9)
5. Now you only have 12 months to live. If you had to Median 11 months with current health and
choose between living at your current location with your supports in current location (IQR 1-12)
current health and current supports OR moving closer to For 12 months of life living in /close to the city with
the city to receive better health care and you would also better medical care and current supports
have supports, which would you choose?
Median tradeoff = 1 month (IQR 0-11)

“City” refers to the 5 referral centres: Edmonton, Red Deer, Calgary, Medicine Hat and
Lethbridge.
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Table 2. Characteristics of participants (N=121)
N (%) or Median (IQR)
Age
<50 y
31 (25.6)
50 to 69.9 y
62 (51.2)
≥70 y
28 (23.1)
Male
65 (53.7)
Weight, kg
83.5 (69.6,102.5)
2
BMI, kg/m
29.1 (24.5,35.1)
Distance to referral centre
120 (100,240)
Smoker
33 (27.3)
Angina
12 (9.9)
Diabetes
67 (55.4)
Hypertension
74 (61.2)
Systolic blood pressure, mmHg
137 (121,153)
Diastolic blood pressure, mmHg 70 (58,79)
Cancer
13 (10.7)
Coronary artery disease
19 (15.7)
Heart failure
16 (13.2)
Liver disease
6 (5.0)
Lung disease
24 (19.8)
Peripheral vascular disease
1 (0.8)
Psychiatric illness
22 (18.2)
Stroke
14 (11.6)
Substance misuse
23 (19.0)
Dialysis vintage, y
1.4 (0.5,2.9)
Vascular access
25 (20.7)
BMI body mass index, IQR interquartile range
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Table 3. Time tradeoff: subgroup analyses
Question
Overall
Age:
<50 y
50 to 69.9 y
≥70 y

Gender:
Male
Female

Diabetes:
Yes
No

Distance to
closest referral
centre:
≥150 km
<150 km

N
1
115 Median 3 y
IQR 2-5.5
29 Median 2 y
IQR 1-4
61 Median 3 y
IQR 1-5
28 Median 5 y
IQR 2.5-8
P=0.02
63 Median 3 y
IQR 2-6
54 Median 2 y
IQR 1-5
P=0.24
65 Median 3 y
IQR 2-6
51 Median 3 y
IQR 1-5
P=0.43
56 Median 3 y
IQR 2-8

2
80.0%

65

85.5%

Median 2.5 y
IQR 1-5
P=0.19

69.0%
89.8%
70.4%
P=0.02
80.3%
79.3%
P=1.00
82.8%
76.5%
P=0.48
73.6%

P=0.16

3
Median 4 y
IQR 1-9
Median 2 y
IQR 0-5
Median 3 y
IQR 1-9
Median 9 y
IQR 4-9
P=0.004
Median 4 y
IQR 0-9
Median 5 y
IQR 2-9
P=0.19
Median 4.5 y
IQR 1-9
Median 4 y
IQR 1-9
P=0.57
Median 5.5 y
IQR 1-9

4
Median 2 y
IQR 0-9
Median 0 y
IQR 0-2
Median 2 y
IQR 0-9
Median 9 y
IQR 2-9
P=0.001
Median 4 y
IQR 0-9
Median 2 y
IQR 0-9
P=0.15
Median 3 y
IQR 0-9
Median 2 y
IQR 0-9
P=1.00
Median 4 y
IQR 0-9

5
Median 1 m
IQR 0-11
Median 1 m
IQR 0-2
Median 1 m
IQR 0-11
Median 11 m
IQR 0-11
P=0.007
Median 1.5 m
IQR 0-11
Median 1 m
IQR 0-11
P=0.69
Median 1.5 m
IQR 0-11
Median 1 m
IQR 0-11
P=0.96
Median 1 m
IQR 0-11

Median 3 y
IQR 0-9
P=0.27

Median 1.5 y
IQR 0-7
P=0.06

Median 1.5 m
IQR 0-11
P=0.76

1. If you had to choose between X years of life with excellent health OR ten years of life with your current health
which would you choose?
2. If you had to choose between staying in your current location with your current health, the same medical care
and same supports as you have now COMPARED TO staying in your current location with your supports, having
weekly kidney doctor visits and therefore improved health, more access to other specialist. Which would you
choose?
3. If you had to choose between 10 years of life living in or close to the city* for improved health but none of the
supports you have listed OR X years of life with your current medical care in your current location and with your
supports, which would you choose?
4. If you had to choose between 10 years of life moving to or close to the city with the social supports you have
listed OR X years of life with your current medical care in your current location with your supports which would
you choose?
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5. Now you only have 12 months to live. If you had to choose between living at your current location with your
current health and current supports OR moving closer to the city to receive better health care and you would also
have supports, which would you choose?
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Figure 1. Map of study sites

Edmonton, Red Deer, Calgary, Medicine Hat and Lethbridge are the 5 referral centres that
patients would relocate to in the hypothetical scenarios.

Figure 2. Participant flow

TTO time tradeoff
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