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Clinic Nonattendance Is a Risk Factor for Poor
Kidney Transplant Outcomes
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Background.The aim of this study was to analyze the impact of clinic nonattendancewithin the first year after kidney transplan-
tation on graft-related outcomes. Methods.Our retrospective analysis included all patients receiving their transplant (2007-2017)
and receiving their long-term follow up at our center. Clinic nonattendance was extracted from electronic patient records and in-
formatics systems, with highest clinic nonattenders stratified at the 75th percentile.Results.Data were analyzed for 916 kidney
allograft recipients, with median follow up 1168 days (interquartile range, 455-2073 days). Median number of missed transplant
clinic visits in the first year was 5 (interquartile range, 3-7) and nonattenders were defined above the 75th percentile. Nonattenders
versus attenders were more likely to be black, ABO-incompatible, repeat kidney transplant recipients but less likely to have
pretransplantation diabetes. Nonattenders versus attenders had longer hospital stays after their transplant surgery in days
(14.4 vs 12.2 respectively, P = 0.007), higher rate of delayed graft function (21.3% vs 12.8% respectively, P = 0.005), higher risk
for 1-year rejection (12.5% vs 7.8% respectively, P = 0.044), worse 1-year estimated glomerular filtration rate in mL/min (47.0 vs
54.1, respectively, P = 0.002) and increased risk for death-censored graft loss by median follow (17.5% vs 12.0%, respectively,
P = 0.013). In a Cox regressionmodel, kidney transplant recipients defined as clinic nonattenderswithin the first postoperative year
demonstrated a significantly increased rate of death-censored graft loss (hazard ratio, 1.983; 95% confidence interval, 1.061-
3.707; P = 0.032). Conclusions. Kidney transplant recipients in the top quartile for nonattendance require additional support
and supervision to help attenuate long-term risks to their graft function and survival.

(Transplantation Direct 2018;4: e402; doi: 10.1097/TXD.0000000000000836. Published online Day 24 October, 2018.)
Nonadherence to immunosuppression after kidney trans-
plantation is common, with rates between 28% and

52% reported in a systematic review of 38 articles,1 and a
meta analysis of cohort studies has shown a sevenfold in-
crease in risk for graft loss in nonadherent versus adherent
kidney transplant recipients.2 However, nonadherence after
kidney transplantation can also reflect nonattendance to
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outpatient clinics, which is an essential part of long-term care
but a significant investment of time and energy for patients.
Missed hospital appointments is a major issue for healthcare
providers. For example, in the year 2016 to 2017 there were
approximately 8millionmissedNational Health Service (NHS)
appointments in the United Kingdom at a cost of £1 billion
(£120 per missed appointment), which is a significant drain
on healthcare resources.3 The Health and Social Care Infor-
mation Center in England recently published data about re-
peated missed appointments, observing 1 in 50 patients who
missed an appointment failed to attend 3 or more further ap-
pointments within 3 months.4

Although data linking missed hospital clinic appointments
and adverse outcomes is well established in the medical, sur-
gical and psychiatric literature, there is a paucity of data in
the context of solid-organ transplantation. Goodall and col-
leagues5 analyzed nonclinic attendance as part of their analy-
sis into intrapatient variability of tacrolimus levels among
628 kidney transplant recipients in a single-center retrospec-
tive analysis of prospectively collected data. They observed
the median number of clinic nonattendance comparing patients
with high versus low intrapatient variability was 4 (range, 0-22)
versus 2 (range, 0-17) respectively (P < 0.001). In a multivariate
analysis of factors associated with allograft failure, clinic
nonattendance was found to be an independent factor (odds
ratio, 1.1013; 95% confidence interval [CI], 1.0097-1.2014,
P = 0.0295). No other published reports have analyzed clinic
nonattendance after kidney transplantation, as the focus of
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clinical research in the area of nonadherence has been exclu-
sively on medication adherence.

We need to understand whether clinic nonattendance is as-
sociated with inferior graft outcomes after kidney transplan-
tation and we believe there is a paucity in the transplant
literature with regard to this. This is important because iden-
tifying clinic nonattendance could be a simple measure of
nonadherence, allowing targeted resource allocation to sup-
port such kidney transplant recipients. Therefore, the aim of
this study was to analyze the impact of clinic nonattendance
on posttransplantation outcomes in a large single-center anal-
ysis to gain a better understanding of the incidence, risk factors
and outcomes for clinic nonattendance within the first year
after kidney transplantation.

MATERIALS AND METHODS

Study Population

We undertook a retrospective analysis of all consecutive
kidney-alone transplants performed at a single transplant
center between January 2007 and January 2017. Survival anal-
ysis was censored to event or September 2017 (whichever oc-
curred first). We excluded multiple organ transplant recipients
and our cohort only included kidney-alone allograft recipients
aged 18 years and older with follow up care not repatriated to
referring hospitals; all other kidney allograft recipients were
included for analysis. Data were electronically extracted by
the Department of Health Informatics for every study recruit,
with manual data linkage to additional electronic patient re-
cords to obtain a more comprehensive data set. Patient and
graft survival outcomes, delayed graft function rates and re-
jection data were acquired and linked with data from the
UK Transplant Registry held by NHS Blood & Transplant.

Definition of Clinic Nonattendance

Data on clinic nonattendancewere extracted from the elec-
tronic patient record system and was recorded for patients
with a scheduled clinic visit that they did not attend (and failed
to notify their nonattendance in advance). Nonattendance ep-
isodes due to a current inpatient stay were excluded (although
these datawere only obtainable for inpatient stays at the trans-
plant hospital). We defined the median (± interquartile range
[IQR]) number of missed transplant clinic visits within the first
year and kidney transplant recipients were classified as non-
attenders if their nonattendance rates were above the 75th

percentile within the first year posttransplant.
Clinic visits schedules were in line with published guidance

from the Renal Association; 2-3 timesweekly for the first month,
1 to 2 times weekly for months 2 to 3, every 2 to 4 weeks for
months 4 to 6, every 4 to 6weeks for months 6 to 12 and 3 to
6 monthly thereafter.6

Immunosuppression Protocol

All patients received the same immunosuppression with
minimization of tacrolimus exposure, in line with the
SYMPHONY protocol7 over the study period. Induction
therapy was with basiliximab (20 mg �2) and methylpred-
nisolone (500 mg). Maintenance therapy started from day
0 (operation day) included tacrolimus (target 12-hour trough
level 5-8 ng/L), mycophenolate mofetil (MMF, 2 g daily with
tapering to 1 g daily after 6-months) and maintenance corti-
costeroids. Biopsies were indication-based in the context of
transplant dysfunction (categorized as ≥20% creatinine rise
or new-onset proteinuria). Biopsy data were classified in ac-
cordance to latest Banff criteria.8 Episodes of acute cellular
rejection were treated with a bolus of corticosteroids, with
T cell depletion therapy for steroid-resistant rejection. Antibody-
mediated rejection was treated with antibody removal by
plasmapheresis ± IVIG. Viral serology (eg, polyoma virus) and/or
anti-HLA antibodies were checked by indication-basis based
upon transplant dysfunction.

Definitions of Variables

Baseline and posttransplant data were extracted and clas-
sified from our database as follows. HLA mismatch levels
were defined and graded in accordance to NHS Blood and
Transplant classification (level 1: 000, level 2: 100, 010,
110, 200, 210, level 3: 020, 120, 220, 001, 101, 201, 011,
111, 211, and level 4: 021, 121, 221, 002, 102, 202, 012,
112, 212, 022, 122, 222). Matchability is calculated from a
standardized pool of 10000 recent donors, from which the
number of blood group identical donors that recipients are
well or favorably HLA-mismatched are counted. This num-
ber is converted to a standardized score between 1 and 10,
which is used to categorize recipients into 1 of 3 matchability
groups; easy (1-3), moderate (4-6) or difficult (7-10) to match.
Determination of socio-economic deprivationwas based upon
the Index of Multiple Deprivation, a multiple deprivation
model calculated at the local level area. The model is a com-
posite construct of multiple domains reflective of area socio-
economic deprivation including (1) income deprivation,
(2) employment deprivation, (3) health deprivation and dis-
ability, (4) education skills and training deprivation, (5) barriers
to housing and services, (6) living environment deprivation,
and (7) crime. Individual domains are measured in isolation
and subsequently combined (utilizing appropriately judged
weighting) into a single composite termed the Index of Mul-
tiple Deprivation. On the Index of Multiple Deprivation
quintile scale, 1 represented the most deprived and 5 the least
deprived area respectively.

Statistical Analysis

Univariate comparisons done with χ2 tests for categorical
data, t tests or 1-way ANOVA for parametric continuous
data, and Wilcoxon or Krustwal-Wallis tests for nonpara-
metric continuous data. All-cause graft failure was taken as
the time from transplantation to graft nephrectomy or return
to dialysis, whichever was earlier, or death of the patient with
a functioning graft. Survival of the patient was defined as the
time from transplantation until death. Follow-up analysis of
the entire transplant study cohort included all data up to
September 2017. With the assumption that any missing data
was random, we performed list-wise deletion and excluded
the missing values from the analysis.

Log cumulative hazard plots showed no evidence of
nonproportionality of hazards. Kaplan-Meier curves were
used to show patient and graft survival. All tests were
2-sided and P values of less than 0.05 were judged to be sig-
nificant. Cox proportional hazards regression models were
fitted by a stepwise variable selection method to analyze the
combined effect of factors on graft survival, reported as haz-
ard ratios (HR). We stratified all kidney transplant recipients
by nonattendance by splitting patients into the highest quar-
tile versus all others. Variables of interest that were not found
to have significant effects were added individually to the final
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TABLE 1.

Baseline demographics stratified by nonattendance rates

Variables Attender Nonattender P

Number 686 230 —

Recipient variables
Mean age (± SD), y 47.5 ± 13.8 46.1 ± 13.4 0.219
Male sex 381 (55.6%) 138 (60.1%) 0.155
Ethnicity
White 453 (66.0%) 141 (61.2%) 0.035
Black 38 (5.6%) 28 (12.2%)
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model. Baseline variables included; age, gender, ethnicity,
HLA level, socio-economic deprivation, diabetes as cause of
kidney failure, type of donor (living vs deceased), repeat trans-
plant, ABO-incompatibility, nonattendance. Events within the
first year added sequentially included clinic nonattendance,
delayed graft function, 1-year rejection and 1-year graft func-
tion (defined as estimated glomerular filtration rate in mL/min).

Approvals

This study received institutional approval and was regis-
tered as an audit (audit identifier; CARMS-12578). The corre-
sponding author had full access to all data.
South Asian 163 (23.8%) 50 (21.8%)
Other 29 (4.2%) 10 (4.3%)
Mixed 3 (0.4%) 1 (0.5%)

Recipient CMV serostatus+ 386 (56.3%) 142 (61.7%) 0.107
Recipient diabetes 93 (13.5%) 15 (6.5%) 0.010
Recipient BMI: ± SD, kg/m2 27.7 ± 4.9 28.3 ± 5.0 0.159
Index of multiple deprivation
Most deprived (1) 258 (37.6%) 99 (43.0%) 0.729
(2) 123 (18.0%) 41 (17.7%)
(3) 137 (19.9%) 41 (17.7%)
(4) 91 (13.2%) 27 (11.8%)
Least deprived (5) 76 (11.3%) 22 (9.7%)

ABO-incompatible 34 (4.9%) 38 (16.5%) <0.001
Repeat kidney transplant 60 (8.8%) 32 (13.7%) 0.052
Preformed DSA 9 (1.3%) 5 (2.2%) 0.454
Documented blood transfusions 95 (13.9%) 32 (14.1%) 0.721
Transplant variables
Time on waiting list: ± SD, d 748 ± 820 650 ± 731 0.113
Matchability score ± SD 4.59 ± 2.55 4.55 ± 2.52 0.849
HLA level
1 68 (9.9%) 28 (12.0%) 0.301
2 187 (27.3%) 65 (28.4%)
3 344 (50.1%) 99 (43.2%)
4 86 (12.6%) 38 (16.4%)

Cold ischemic time: ± SD, min 721 ± 490 692 ± 462 0.482
Time on waiting list: ± SD, d 748 ± 820 650 ± 731 0.113
Distance from hospital: ± SD, miles 12.7 ± 12.9 10.6 ± 13.1 0.053
RESULTS

Data were extracted by the Department of Health Informat-
ics for 1421 consecutive kidney allograft recipients between
January 2007 and January 2017. Excluding patients who were
repatriated back to referring hospitals, wewere left with a co-
hort of 916 kidney allograft recipients for analysis. Median
follow-up for this cohort was 1168 days (IQR, 455-2073 days).
The median number of missed transplant clinic visits in the
first year was 5 (IQR, 3-7); nonattenders were subsequently
classified as the high-risk group for clinic nonattendance if
their rates were above the 75th percentile (n = 230) with
the remainder classed as attenders (n = 686). There was no
difference in timing of missed clinic attendance between non-
attenders versus attenders; 21.3% and 24.9% of missed
clinics were within the first 3-months for nonattenders versus
attenders respectively (P = 0.602).

Baseline Comparison

Table 1 compares baseline variables for kidney transplant
recipients defined as clinic attenders versus those defined as
clinic nonattenders. Clinic nonattenders were statistically more
likely to be ABO-incompatible, repeat kidney transplant recip-
ients but less likely to have diabetes at transplantation. From
an ethnicity perspective, more black recipients were classified
as nonattenders compared to nonblack recipients (36.5% vs
19.6% respectively, P = 0.002). Clinic nonattenders also
resided closer to the transplant center compared to clinic
attenders. No other significant difference was observed in either
donor-, recipient- or transplant-related variables.

Perioperative and Postoperative Events

Table 2 highlights some of the posttransplant related out-
comes comparing clinic attenders versus nonattenders and
provides evidence that kidney transplant recipients who were
subsequently classified as clinic nonattenders were more likely
to have traumatic immediate postoperative course. Clinic non-
attenders versus attenders had longer hospital length of stay in
days during their transplant surgery (14.4 vs 12.2 respectively,
P = 0.007), possibly driven by a higher rate of delayed graft
function (21.3% vs 12.8% respectively, P = 0.005).

Graft-related Outcomes

We observed a higher risk for 1-year rejection among clinic
nonattenders versus attenders (12.5% vs 7.8% respectively,
P = 0.044) and increased risk for rejection at any time
point after kidney transplantation (20.0% vs 14.4% re-
spectively, P = 0.059). Clinic nonattenders tended to have
worse graft function at any time point between 1 month and
5 years (see Table 2).
Donor-specific antibody was checked in 72.3% of kidney
transplant recipients at any point after kidney transplanta-
tion (checked in the context of allograft dysfunction). Clinic
nonattenders were more likely to have a positive donor-
specific antibody result compared to clinic attenders at any
time postkidney transplantation (32.4% vs 21.5% respec-
tively, P = 0.001).

In our unadjusted Kaplan-Meier analysis, we observed
an increased risk for death-censored graft loss by median
follow after kidney transplantation among clinic nonat-
tenders versus attenders (17.5% vs 12.0% respectively,
P = 0.013) (see Figure 1).

Analyzing clinic nonattendance as a continuous variable,
we noted increased mean non attendance clinic visits for pa-
tients with versus without delayed graft function (7.6 vs 6.3,
respectively, P = 0.004), risk for 1-year rejection (7.6 vs 6.5,
respectively, P = 0.044) and risk for death-censored graft loss
(7.2 vs 6.4 respectively, P = 0.094).

Multivariate Analysis

We undertook a multivariate analysis using Cox regres-
sion models to explore the impact of clinic nonattendance,



TABLE 3.

Results of Cox regression models of death-censored graft
loss with baseline variables and first year graft-related events

Variables HR 95% CI P

Baseline variablesa

Cold ischemic time 1.488 1.129-1.962 0.005
Recipient age 0.715 0.495-1.032 0.073
ABO-incompatible 2.027 0.917-4.481 0.081

Baseline variables and clinic nonattendance
Cold ischemic time 1.511 1.148-1.989 0.003
Clinic nonattendance 1.891 1.233-2.901 0.004

Baseline variables, clinic nonattendance and delayed graft function
Cold ischemic time 1.506 1.119-2.027 0.007
Clinic nonattendance 2.248 1.437-3.518 <0.001
Recipient age 0.598 0.397-0.901 0.014

Baseline variables, clinic nonattendance and 1-y rejection
Cold ischemic time 1.589 1.087-2.322 0.017
Clinic nonattendance 2.378 1.382-4.091 0.002
Recipient age 0.613 0.375-1.002 0.051
Rejection 2.491 1.312-4.729 0.005

Baseline variables, clinic nonattendance and 1-y creatinine
Cold ischemic time 1.723 1.115-2.664 0.014
Clinic nonattendance 2.143 1.161-3.955 0.015
Recipient age 0.570 0.330-0.985 0.044
1-y creatinine 2.713 1.507-4.884 0.001

Baseline variables, clinic nonattendance, delayed graft function,
1-y rejection and 1-y creatinine
Cold ischemic time 1.708 1.110-2.628 0.015
Clinic nonattendance 1.983 1.061-3.707 0.032
1-y creatinine 2.586 1.422-4.704 0.002

a Variables included HLA-level, cold ischemic time (stratified by median), gender, ethnicity, recipient
diabetes, donor type, ABO-incompatibility, Index of Multiple Deprivation, repeat transplant, age (strat-
ified by median).

TABLE 2.

Posttransplant outcomes stratified by nonattendance rates

Variables Attender Nonattender P

Outcomes within first-year postkidney transplantation
Delayed graft function 88 (12.8%) 49 (21.3%) 0.005
Total admission length of stay: ± SD, d 12.2 ± 8.4 14.4 ± 10.7 0.007
1-month eGFR: ± SD, mL/min 50.9 ± 23.4 45.6 ± 26.0 0.011
3-month eGFR: ± SD, mL/min 54.8 ± 23.3 48.8 ± 23.2 0.002
4-month eGFR: ± SD, mL/min 54.1 ± 22.9 47.6 ± 23.9 0.002
6-month eGFR: ± SD, mL/min 53.4 ± 23.1 46.4 ± 23.8 0.001
1-year eGFR: ± SD, mL/min 54.1 ± 22.1 47.0 ± 24.4 0.002
1-year rejection 54 (7.8%) 29 (12.5%) 0.044

Outcomes beyond first-year postkidney transplantation
3-year eGFR: ± SD, mL/min 52.4 ± 23.8 48.2 ± 27.2 0.152
5-year eGFR: ± SD, mL/min 52.3 ± 25.4 44.7 ± 28.1 0.083
De novo HLA antibody 147 (21.5%) 75 (32.4%) 0.001
Rejection at any timepoint 99 (14.4%) 46 (20.0%) 0.059
Death-censored graft loss 82 (12.0%) 40 (17.5%) 0.013
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adjusted for other variables, on death-censored graft loss.We
created a series of Cox regression models, starting with base-
line variables and individually adding first-year posttransplant
events including clinic nonattendance (see Table 3). When just
baseline (pretransplant) variables are analyzed, only the fol-
lowing variables were found to be significant for graft loss;
cold ischemic time, recipient age and ABO-incompatible kid-
ney transplantation.

Entering clinic nonattendance as a dichotomous variable
(stratified by highest quartile of clinic nonattendance being
deemed nonattender), we found clinic nonattendance within
the first year posttransplant was independently associated
with increased risk for graft loss (HR, 1.891; 95% CI,
1.233-2.901; P = 0.004). As clinic nonattendance had an
association with posttransplant events such as delayed
graft function, 1-year rejection and 1-year graft function
(which themselves are associated with graft loss), we included
these in subsequent Cox regression models and found clinic
nonattendance remained significant in every model (including
FIGURE 1. Unadjusted Kaplan-Meir plot of death-censored graft l
transplantation.
all variables together; hazard ratio, 1.983; 95% CI, 1.061-
3.707; P = 0.032).

DISCUSSION

In this retrospective single-center study, we have explored
the risks associated with frequent nonattendance to transplant
oss comparing clinic attenders versus nonattenders postkidney
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clinic after kidney transplantation and subsequent posttransplant
outcomes. Kidney transplant recipients identified as nonattenders
(highest quartile for missed clinic attendance within the first
year posttransplant) were more likely to be black, nondia-
betic, ABO-incompatibility, repeat kidney transplant recipients
and tended to live closer to the transplant center. Nonattenders
had more difficult postoperative periods with increased risk
for delayed graft function and length of hospital stay. Graft
function was poorer at every time point over the subsequent
5-year posttransplant period and clinic nonattenders were
more likely to develop anti-HLA antibodies, rejection or
graft loss. In a Cox regression model, kidney transplant re-
cipients defined as clinic nonattenders within the first postop-
erative year demonstrated a significantly increased rate of
death-censored graft loss. Our data suggest clinic nonat-
tenders are a high-risk group for adverse graft outcomes
after kidney transplantation, warranting close supervision
and additional support to attenuate long-term risks to their
kidney allograft.

The transplant literature is surprisingly limited with regard
to data concerning long-term outcomes for patients with
poor attendance to transplant clinic. Goodall and colleagues5

have reported similar data to our findings, with clinic nonat-
tendance post kidney transplantation associatedwith adverse
graft-related outcomes including developing donor-specific
antibody, rejection and/or graft loss. In a multivariate analy-
sis of factors associated with allograft failure, clinic nonatten-
dance was found to be an independent factor similar to our
analyses (odds ratio, 1.1013; 95% CI, 1.0097-1.2014;
P = 0.0295). Clinic nonattendance was extracted from an in-
tegrated, computerized, hospital information system and the
mean number of clinic nonattendance was 3.79 ± 3.61 (me-
dian 3) betweenNovember 2005 andDecember 2012. Apart
from an association between clinic nonattendance and high
intrapatient tacrolimus variability, there was no further data
to help identify potential clinic nonattenders. However, this
study is important for linking nonadherence to immunosup-
pression with nonattendance to transplant clinic, which ap-
pear interlinked with each other. It is therefore very likely
that clinic nonattendance is part of the noncompliance spec-
trum and a surrogate for behavior that should concern trans-
plant professionals. Mindful of the paucity in the transplant
literature, our manuscript provides additional insight into
the characteristic profile of clinic nonattenders and the
subsequent kidney allograft risks associated with nonat-
tendance to transplant clinic.

The link between clinic nonattendance and adverse outcomes
has been well reported in the literature, in both primary and
secondary care (medical/surgical) settings. At a primary care
level, both patient (eg, certain age groups, socio-economic
deprivation) and practice (urban practices with 2-3 day waiting
times) characteristics have been linked with clinic nonatten-
dance.9 Williamson and colleagues10 are currently undertak-
ing a proof-of-concept study to try and better understand
nonattendance in a primary care setting in an effort to achieve
better patient engagement to help reduce missed appoint-
ments. Nonattendance has also been frequently described in
a variety of hospital outpatient secondary care visits, including
medical, surgical, and psychiatric settings, with heterogeneous
reasons described by patients for their missed hospital clinic
visit.11Nonattendance at secondary care hospital clinics is also
poorly communicated to primary care doctors, which could be
one simple area of practice improvement to develop more
collaborative approaches to improve non-attendance rates.12

So what can be done to improve clinic attendance after
kidney transplantation? Clearly the necessary intervention
will be dependent upon the reasons for nonattendance; for
example, nonattendance due to apathy will requires differ-
ence resources from nonattendance due to work commit-
ments. Numerous strategies have been proposed across
the healthcare sector, with the evidence-base limited for a
gold-standard intervention. Reminder interventions (such
as text messages, telephone calls, emails, etc.) have been
shown to moderately reduce clinic nonattendance in a sys-
tematic review of largely observational studies.13 Flexible
booking mechanisms, such as the choose-and-book system
utilized in the United Kingdom by primary care doctors
booking hospital outpatient appoints appears to have re-
duced clinic nonattendance rates by 8.7%.14 Ellis and col-
leagues15 found hospital outpatient clinic nonattendance
rates are highest on a Monday with sequential decrease over
the course of the week (with lowest nonattendance rates on
Friday), suggesting preferential allocation of appointment
days may be of benefit to reduce clinic nonattendance. Offer-
ing financial incentives for clinic attendance would be an ex-
pensive intervention but lacks clear evidence; in fact it may
achieve the opposite effect. For example, Judah and col-
leagues16 found clinic nonattendance for diabetic eye screening
was actually worse in the group offered financial incentives.
Even reciprocal financial strategies, such as punitive mea-
sures, lacks evidence-base. Blaehr and colleagues observed
no demonstrable difference in clinic nonattendance in a ran-
domized controlled trial conducted at a regional hospital in
Denmark, where users were either subject to nonattendance
fines (with advance notification with appointment letters)
or standard of care for their clinic attendance.17

Perhaps the most encouraging interventionmay be related to
cognitive behavior intervention to support self-management.
Jamieson and colleagues18 have conducted a systematic review
of the literature to explore motivations and attitudes of kidney
transplant recipients to self-management. Five themes were
identified in their thematic synthesis of published research:
(1) empowerment through autonomy, (2) prevailing fear of
consequences, (3) burdensome treatment and responsibili-
ties, (4) overmedicalizing life, and (5) social accountability
and motivation. From these findings, it is clear that multi-
component interventions incorporating personalized care
planning, education, psychosocial support, decision aids, and
self-monitoring tools will be required to foster self-management
capacity with the aim of improving long-term outcomes
after transplantation. Such self-management techniques
are important as Massey and colleagues, in the context
of medication nonadherence, have identified discrepancies
between adherence beliefs and actual behavior among
kidney transplant recipients in qualitative studies.19 Self-
management interventions in the context of chronic illness
conditions should be an important aspect of care for kidney
transplant recipients, with numerous methodological
techniques available,20 and should be facilitated by clinical
teams to improve adherence and subsequent outcomes.
However, further research is warranted to determine whether
such cognitive behavior interventions actually can lead to a
significant difference in clinic nonattendance after kidney
transplantation.
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The limitations of our study should be appreciated in the
interpretation of our data. Nonattendance rates were deter-
mined from electronic patient records and clerical errors
may have falsely defined some nonattendance (eg, double-
booked clinics, scheduled clash with another appointment,
etc.), with no underlying etiology available to explain reason
for nonattendance. Understanding actual reasons for failed
clinic visits will be important for any future work in this area.
While inpatient episodes were checked to adjust for any clinic
nonattendance visits, this was not possible for inpatient epi-
sodes at other hospitals due to the lack of IT linkage to other
hospital electronic patient records. We did not account for
missed clinics other than within the transplant service and
this will confound the data, especially for patients with mul-
tiple comorbidities and significantly more hospital outpatient
visits. Evidence of pretransplant noncompliance would be
important to ascertain as it likely is a major confounder on
the risk for clinic nonattendance. Unfortunately, clinic nonat-
tendance data are not useful for the large cohort of recipients
on hemodialysis pretransplant as clinical reviews are done
during dialysis sessions and alternative definitions would in-
troduce subjective bias. Typical of epidemiological analyses
of cohort studies such as these, there are likely to be con-
founders that have an impact on graft function and loss
postkidney transplantation that we were unable to factor in
(eg, lifestyle factors, travel costs, etc.). Missing data (and mis-
classification bias) also has an implication on the analyses
performed, which is an inherent bias in epidemiological anal-
yses such as this. Our study was also likely to be under-
powered, and of short duration, to robustly assess difference
in some outcomes. Given the few graft losses between the 2
strata, multivariable analysis of retrospective data may not
capture the full spectrum of risk factors, as highlighted by
the large 95% confidence intervals, and further maturing of
this database in the long-term may provide more definitive
answers in the future.

To conclude, our study has demonstrated clinic nonatten-
dance in the first year after kidney transplantation is a risk
factor for adverse graft-related outcomes and identified cer-
tain characteristics associated with patients more likely to
miss transplant outpatient visits. Kidney transplant recipients
with frequent clinic nonattendance in the first year should be
considered at high-risk for poor graft-related outcomes, re-
quiring detailed investigation of underlying causes to provide
targeted counseling and support as deemed appropriate.
However, the ideal intervention to reduce clinic nonatten-
dance has not been elucidated and requires further clinical re-
search. We believe transplant-specific interventions aimed at
reducing transplant clinic nonattendance rates should be de-
veloped, which may subsequently have a positive impact at
attenuating adverse graft-related outcomes in the long-term,
but requires deeper understanding of the underlying causes
for missed clinic attendance to target interventions effectively.
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