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Abstract

Context—Attrition is common in longitudinal observational studies in palliative care. Few
studies have examined predictors of attrition.

Objectives—To identify patient characteristics at enrollment associated with attrition in
palliative oncology outpatient setting.

Methods—In this longitudinal observational study, advanced cancer patients [ACP] enrolled in
an outpatient multicenter study were assessed at baseline and 2-5 weeks later. We compared
baseline characteristics between patients who returned for follow-up and those who dropped out.

Results—744 patients were enrolled from Jordan, Brazil, Chile, Korea and India. Attrition rate
was 33%, with variation among countries (22%-39%; p=.023). In univariate analysis, baseline
predictors for attrition were cognitive failure (odds ratio [OR] 1.23 per point in Memorial Delirium
Assessment Scale; p<.01), functional status (OR 1.55 per 10 point decrease in Karnofsky
Performance Status; p<.01), Edmonton Symptom Assessment System [ESAS] physical score (OR
1.03 per point; p<.01), ESAS emotional score (OR 1.05 per point; p<.01) and shorter duration
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between cancer diagnosis and palliative care referral in months (OR .89 per log; p=.028). In
multivariate analysis, cognitive failure (OR 1.12 per point; p=.007), ESAS physical score (OR
1.18 per point; p=.027), functional status (OR 1.35 per 10 point decrease; p<.001) and shorter
duration from cancer diagnosis (OR .86 per log; p=.01) remained independent predictors of
attrition.

Conclusion—ACP with cognitive failure, increased physical symptoms, poorer performance
status and shorter duration from cancer diagnosis were more likely to dropout. These results have
implications for research design, patient selection and data interpretation in longitudinal
observational studies.
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INTRODUCTION

Palliative oncology is a relatively new discipline whose aim is to alleviate patient’s suffering
due to cancer (1). Palliative oncology patients experience symptoms and functional decline
throughout the course of their disease but particularly, during end-of- life. Longitudinal
observational studies in this field describing a variety of phenomena have been published
during the last few decades (2—4). However, in this particular type of studies, as no
interventions are implemented, we need motivated subjects who are able to continue to
participate throughout the study in a context of expected clinical decline. Therefore, there
are several methodological challenges in performing these studies, such as patient
recruitment, attrition and missing data that need to be addressed in order to maintain high
quality standards (5).

Attrition is a common problem in longitudinal observational studies in palliative oncology.
There are no systematic reviews of attrition rates in palliative oncology, but reports have
documented variability in this population with rates up to 60% (6-8). Factors for attrition
have been identified in palliative oncology clinical trials and include death, patient illness,
symptom severity, impaired mental status, functional status, increased age, being from a
minority group, low socioeconomic status, longer study duration, patient preferences, among
others (9-11). Prospective observational studies contribute important knowledge to the
developing field of palliative care (4, 12, 13). Although previous studies have identified
factors associated with attrition in supportive/palliative oncology trials (8), few studies have
specifically examined the rate and predictors of dropout in longitudinal studies in the
palliative care setting.

Identification of patient factors associated with attrition in palliative care observational
longitudinal studies is important to better estimate sample size, improve patient selection
and maximize patient retention over time. Addressing these methodological challenges may
be useful in refining study design, interpretation of results and generalizability of the
findings. The aim of this research project is to identify patient characteristics at enroliment
associated with attrition in an international multisite longitudinal observational study
involving patients with advanced cancer.
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This is a secondary analysis of an international multisite longitudinal observational study
designed to examine novel treatment response criteria for the Edmonton Symptom
Assessment Scale (ESAS), one of the most commonly used symptom assessment batteries in
oncology and palliative care (14). This study’s primary objective was to identify the minimal
clinically important difference for ESAS (15-17). Briefly, we enrolled patients with the
diagnosis of advanced cancer who were aged 18 years or older, seen at an outpatient clinic at
one of six participating centers (King Hussein Cancer Center in Jordan; Barretos Cancer
Hospital in Brazil; Pontificia Universidad Catolica de Chile in Chile; Kangdong Sacred
Heart Hospital in Korea; Tata Memorial Center in India; and MD Anderson Cancer Center
in USA), and had a scheduled clinic visit 14-34 days after the first study visit. Patients with
delirium were excluded. All institutions were tertiary care hospitas with access to cancer
care treatment and concurrent supportive care. The study protocol was approved by the
institutional review boards at all participating centers. All participants provided written
informed consent.

The study was conducted between December 8, 2011 and April 30, 2014. Baseline patient
characteristics were collected during the first study visit, including the CAGE questionnaire
and the Memorial Delirium Assessment Scale (MDAS) to assess delirium. The ESAS and
the Karnofsky performance status (KPS) were assessed both during the first and second
visits and the Patient’s Global Impression (PGI) scale during the second visit. We then used
the PGI scale as the external criterion against which the ESAS scores were anchored and
calibrated. All participants were enrolled at palliative care outpatient clinic consultation with
the exception of Korean patients who were enrolled from oncology clinics. For the analysis
of this current study, we excluded patients from the USA because recruitment was
performed at the follow-up visit and baseline data at consultation were retrieved
retrospectively (16).

Data Collection

Baseline patient characteristics, including age, sex, race, educational level, cancer diagnosis,
KPS, CAGE questionnaire (18), MDAS (19), and ESAS, were collected during the first
study visit. The CAGE questionnaire consists of 4 questions to assess feelings and attitudes
regarding alcohol consumption (Cut down, Annoyed, Guilt, and Eye opener), and has been
widely used for alcoholism detection (more than 2 positive responses) (18). The MDAS is a
validated 10-item instrument for delirium assessment. The total score ranges from 0 to 30
points, with a score >13 suggesting the presence of delirium (19). The ESAS is a validated
symptom assessment instrument that uses a numeric rating scale of 0 (no symptoms) to 10
(worst intensity) to examine the mean intensity of 10 symptoms (ie., pain, fatigue, nausea,
depression, anxiety, drowsiness, shortness of breath, lack of appetite, and feelings of well-
being, and sleep) over the past 24 hours (20, 21) It has been psychometrically and
linguistically validated and is available in the languages of the respective countries in the
current study (ie, English, Arabic, Portuguese, Spanish, and Hindi) (22-26). Symptom
burden can be estimated with the ESAS using the physical and the emotional scores (27).
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The physical score ranges between 0 and 60, and represents the sum of ESAS pain, fatigue,
nausea, drowsiness, dyspnea, and loss of appetite. The emotional score ranges between 0
and 20 and represents the sum of ESAS anxiety and depression. Higher scores indicate
higher symptom burden.

The study questions were translated into the local languages to facilitate data collection and
back-translated to ensure accuracy of translation. The site investigators visited Houston to
understand the data collection process, and provided training to the local research staff.
Teleconferences were held between the principal investigator and each site investigator twice
each month to provide data monitoring.

Statistical considerations

RESULTS

We summarized our data using descriptive statistics. Attrition rate was defined as the
proportion of patients who did not return for a follow-up visit among all enrolled patients.
We calculated the attrition rate for the whole population and for each country. We also
registered the cause for attrition, including attrition due to death, due to illness and at
random, following international recommendations (6).

We compared baseline characteristics among patients who returned for follow-up visit and
those who dropped out from the study using chi-square statistics and ¢tests for categorical
and/or continuous variables respectively. For each baseline characteristic, we performed a
univariate analysis estimating the OR (95% CI) for dropping out the study. We also
compared baseline characteristics among patients with different reasons for attrition using an
ANOVA test, Kruskal-Wallis test or chi-square test depending on the type of variable. A
Bonferoni correction was used to specifically identify the direction of the differences among
the groups. We further examined baseline characteristics associated with dropping out from
the study using multivariate logistic regression analysis. We performed both forward
stepwise and backward stepwise selection strategies to define our multivariate logistic
regression model with a p-value < 0.1 to either include or remove variables from it. We then
compared the obtained model with the full model using a likelihood ratio test. Stata 13.1 was
used to perform the statistical analysis. A p-value <0.05 was considered statistically
significant.

Patient characteristics

744 patients with advanced cancer were enrolled from the 5 study sites. Demographic
characteristics are detailed in Table 1. Briefly, the mean age was 57 years, 47% were females
and the most common cancers were gastrointestinal (Gl), breast and respiratory. The median
(interquartile range [IQR]) time from diagnosis to palliative care referral was 18 (7-46)
months. The most intense symptoms at baseline were pain, fatigue, lack of appetite and lack
of wellbeing. Most of the patients had a Karnofsky Performance Status (KPS) of 70% or
higher.
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Attrition rates

248 (33%) patients did not return for the second visit and dropped out of the study, with
significant variation among the different countries (Jordan 39%, Brazil 29%, Chile 33%,
Korea 22% and India 36%; p=.02; Table 1). Reasons for dropping out were available for 107
subjects who came from Brazil, Chile and Korea. Reasons for dropping out were not
available for subjects enrolled in India and Jordan. Reasons for attrition included 29 (27%)
patients who died before the follow-up visit, 30 (28%) patients were unable to participate
due to a medical condition (e.g. delirium, hospital admission) and 48 (45%) patients did not
show up to the second visit. For 141 patients reason for dropping out was not recorded.

Univariate analysis

We compared baseline characteristics of patients who dropped out from the study with those
who attended to the second visit (Table 1). Baseline predictors for patient attrition were
cancer type, MDAS score, ESAS physical score, ESAS emotional score and (log) time from
cancer diagnosis to PC referral in months. Also, the attrition rates significantly differed
among participating countries (Table 1) with ranges between 22% in Korea and 39% in
Jordan. We found that lower KPS was also a predictor of not attending to a second visit
considering KPS both as a categorical variable and as a linear variable (Figure 1). We tested
whether the categorical KPS variable was nested within the continuous KPS variable and it
was. (LR test between the two models: LR chisq: 5.12; p = 0.1629). Therefore we used the
KPS as a continuous variable in our multivariate model, as it is more parsimonious and
easier to understand. We also observed a gradient effect with higher attrition rates as the
physical symptom burden increases (Figure 2).

We also compared patient characteristics among patients who dropped out according to
reasons for attrition recorded (Table 2). We found that there were no differences between
groups according to demographic characteristics. However, we found significant differences
between the groups in total physical symptom burden, specific symptoms (fatigue, nausea,
depression, drowsiness, wellbeing and dyspnea), and KPS. We found that patients with
attrition due to death compared to patients with attrition at random had increased overall
symptom burden, fatigue, depression, dyspnea and wellbeing and worse KPS. We also found
that patients with attrition due to death compared to patients with attrition due to illness had
increased fatigue, depression and drowsiness. There were no differences in patient
characteristics between patients with attrition due to illness and at random.

Multivariate analysis

Using both forward and backward stepwise selection strategies we obtained a unique model
with four variables that were independently associated with dropping out from the study.
Variables included in the final model were MDAS score, ESAS physical score, KPS and log
time from cancer diagnosis (Table 3). In the multivariate analysis, no differences in the
attrition rates were found between the different participating centers from five different
countries. A likelihood ratio test to compare the full model with the four variable model
showed no differences between them (p =.405).
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DISCUSSION

Advanced cancer patients with cognitive failure, increased physical symptom burden poorer
performance status and shorter time from cancer diagnosis were more likely to dropout in
this prospective observational study. No differences in the attrition rates were found between
the different participating centers from five different countries. These results have
implications for research design, patient selection and data interpretation in longitudinal
observational palliative care studies.

The attrition rate found in this study is consistent with data observed in prior longitudinal
observational studies (7, 8). In these studies, baseline factors associated with attrition
included patient symptom intensity, older age, reduced functionality (KPS) and increased
help from local authorities.

In our study, the strongest baseline predictor of dropout from the study was performance
status. Specifically, patients with KPS =90% had a 15% attrition rate, whereas patients with
KPS <50% had an attrition rate of 57%. Our study clearly demonstrates the linear
relationship between worse KPS and increased probability of dropout. As described
elsewhere, performance status is an independent factor for clinical deterioration and death
(28), which is consistent with the findings of this study. These results suggest that even for
studies designed with short periods of clinical observation (between 2 and 5 weeks in this
research project) performance status is an important issue to consider as criteria for
enrollment.

Similarly to what has been published in other reports, overall physical symptom burden and
cognitive failure were also predictors of patient drop-out. These results are relevant
regarding the generalizability of findings obtained from longitudinal observational studies as
itis likely that patients with these characteristics, or with poorer PS, are underrepresented
during follow-up assessments due to attrition. In other words, the population of patients with
increased symptom burden, altered mental status or lower functionality at baseline, are less
likely to provide information during follow-up, limiting the representativeness of follow-up
observations.

Our findings have important implications for palliative care researchers conducting
longitudinal observational studies. Because palliative care studies by nature often enroll
patients who have a poorer performance status and are more symptomatic, it should be
expected that patients have a higher rate of dropout. Our study explains why there are few
prospective studies involving patients in the last weeks of life (29) and investigating
prevalent symptoms at the end-of-life such as delirium (30). This group of patients often has
high level of distress and carefully designed studies are needed to improve their care while
minimizing attrition. Reviewers and editors need to consider that attrition does not necessary
mean sub-optimal science, and grants need to budget for greater number of participants
knowing that a certain proportion would dropout even for non-interventional studies with
limited study burden.

Another interesting result was that a shorter interval from cancer diagnosis was associated
with increased attrition. Several hypotheses can be proposed to explain this finding. For
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example, it is possible that patients with shorter time from diagnosis are still pursuing cancer
treatments that require efforts to complete, which could impair patient participation due to
increased burden. Another potential explanation is that these patients with more aggressive
disease were referred to palliative care closer to diagnosis. Further studies are needed to
distinguish between these possibilities.

To our knowledge, this is the first study characterizing the attrition rates in an outpatient
longitudinal study including a variety of different countries from the developing world.
Interestingly, after multivariate analysis, there were no differences between the countries,
suggesting that the reasons for attrition in palliative oncology longitudinal studies may be
fundamentally similar regardless of geographic differences.

Furthermore, although limited information regarding specific reasons to dropping-out was
obtained, we found that patients with attrition due to death had increased physical symptom
burden and worse functionality than patients with attrition due to illness and attrition at
random. When analyzing specific symptoms, patients with attrition due to death had both
increased fatigue and drowsiness, which have been recognized as early signs of impending
death in cancer (4). These two clinical signs could be of particular relevance to predict the
likelihood that a patient will drop out in a longitudinal study. Although these results provide
novel and interesting information regarding differences in patient characteristics according
to reasons for attrition, the fact that reasons for attrition were not available for subjects from
two countries, limits the generalizability of these results. However, regardless of this
limitation, this study was able to recognize specific baseline patient characteristics that
increase patients’ likelihood of dropping out from longitudinal observational studies due to
death.

Several strategies can be implemented to overcome the problem of attrition in longitudinal
observational studies. At the patient selection level, including patients with higher KPS,
lower symptom burden and no cognitive failure, could be associated with decreased attrition
rates. However, using these criteria affects patient selection, raising some issues with the
generalizability of findings, given that patients with worse performance status and shorter
survival are often excluded from research (29). To address this issue, shortening the follow-
up time and increasing the recruitment of patients with increased symptom burden or lower
functional status would be plausible solutions. Assessment of patients via mail or by phone
call interview or in the home setting during follow-up could also be strategies to facilitate
patients’ response and participation in longitudinal research (31).

This study has several limitations. First, it included only academic tertiary care centers from
developing countries, which may limit the generalizability of the findings. Second, the
follow-up period in this study was short, with only a one time follow-up, limiting the
applicability of these findings to studies of longer duration and patients were not
consecutively approached/enrolled. Third, we did not include other variables to specifically
address attrition issues such as distance from cancer center or desire to participate. Also,
reasons for refusal were not systematically collected for all participants. Fourth, we did not
include questions regarding acceptance of cancer diagnosis or cancer treatments received,
reasons that could affect adherence to longitudinal observational studies. Fifth, we did not
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record survival data to estimate time to death at enrollment, variable that could also
influence patient participation and attrition in longitudinal research. Finally, this study was
performed in an outpatient setting. It is unclear whether these findings can be extended to
other settings such as palliative oncology inpatient units or home care patients.

Advanced cancer patients with cognitive failure, increased physical symptom burden poorer
performance status and shorter time from cancer diagnosis were more likely to dropout in
this study. No differences in the attrition rates were found between the different participating
centers from five developing countries. Future research should identify the role of novel
factors that could influence patient participation in longitudinal research such as acceptance
of cancer diagnosis, cancer treatments received, interest for participation, and distance from
cancer centers. Also, research should assess the effectiveness of interventions to decrease
attrition in this population.
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Figure 1. Association between Karnofsky Performance Status and Attrition
Considering KPS as a categorical variable, we estimated the odds of dropping out from the

study using KPS >90 as baseline. The OR (95% ClI; p-value) for each category were:
KPS=80: 1.73 (.90-3.31; .1) / KPS=70: 2.75 (1.48-5.13; .001) / KPS=60: 2.82 (1.48-5.40; .
002) / KPS<50: 7.36 (3.80-14.29; <.001). We also estimated the odds of dropping out from
the study by KPS, assuming that KPS was a continuous variable: OR 1.55 (1.35-1.76;p <.
001) per 10 points decrease in the KPS score.
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Figure 2.
Drop-out percentage by Global Distress Score — Physical.
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Table 2

Characteristics of patients who dropped-out by reason for attrition

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Variable Attrition due to death | Attrition due toillness | Attrition at random (loss p
to follow-up)
N=29 (27%) N=30 (28%) N=48 (45%)
Age (mean; SD) 60 (13) 62 (13) 60 (14) 827
Gender 29~
Female 11 (38) 11 (38) 26 (54)
Marital Status 54~
Single 6 (21) 4(13) 6 (13)
Married 18 (62) 19 (64) 26 (54)
Divorced/Widowed 5(17) 7(23) 16 (33)
Cancer type 747
Gl 10 (34) 10 (33) 18 (38)
Breast 2(17) 3(17) 4(17)
Respiratory 5(17) 4 (13) 7 (16)
GU 0(0) 3(10) 4(8)
H&N 5(17) 4(13) 5 (10)
GYN 3(10) 1(3) 7 (15)
Hematological 1(3) 1(3) 2(4)
Other 3(10) 4 (13) 1(2)
MDAS (median; IQR)* 2;(1-4) 2, (1-4) 2,5,(1-4) 857
ESAS (median; IQR)*
Pain (n=743) 4.5; (.5-8) 5; (2-7) 5.5;(3-7) 307
Fatigue 6; (5-8) 4; (2-6) 4.5;(1-6.5) <0017
Nausea 0; (0-5) 2.5; (0-5) 0;(0-3) o1t
Depression 5; (2-7) 2;(0-5) 2;(0-4.5) o1t
Anxiety 0; (0-5) 2;(0-5) 3;(0-6.5) 14%
Drowsiness 6; (3-8) 2.5;(0-5) 3;(0-6.5) o1t
Anorexia (n=743) 5; (3-6) 5.5;(3-8) 4.5;(1-7) 3yt
Wellbeing 6; (5-8) 5,(3-7) 3.5,(1-5) <0017
Dyspnea 4;(0-7) 1;(0-4) 0;(0-4) o4t
Sleep 3; (2-6) 4;(0-6) 2.5;(0-4.5) 18t
ESAS physical score (mean; SD) (n = 742) 28 (12) 23; (11) 19 (10) | 0037
ESAS emotional score (mean; SD) 7(5) 5 (5) 6 (5) | a7
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Variable Attrition due to death | Attrition due toillness | Attrition at random (loss p
to follow-up)
N=29 (27%) N=30 (28%) N=48 (45%)
Time from cancer diagnosis in months 197/
(median; IQR) (n = 737) 12; (4-21) 16;(8-36) 17; (5-41)
KPS (n=737) 037
90< 4 (15) 0(0) 8(19)
80 1(4) 4(13) 11 (24)
70 5(19) 13 (44) 10 (22)
60 7(27) 7(23) 10 (22)
<50 9 (35) 6 (20) 6 (13)

Abbreviations: SD: standard deviation. IQR: inter-quartile range; ESAS: Edmonton Symptom Assessment Scale; MDAS: memorial Delirium
Assessment Scale; KPS: Karnofsky performance status; Gl: gastrointestinal; GU: genitourinary; GYN: gynecological; H&N: head and neck.

fAnova

~~Chi-square

7 .
Kruskal Wallis

+,
ischer exact

fFor variable Time from cancer diagnosis, the comparison was made with log(time) and therefore Anova test statistic was used.
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Table 3
Multivariate Analysis. N= 728.
Variable OR (95%CI) p-value
MDAS * 1.12 (1.03-1.22) .007
ESAS physical score * 1.18(1.02-1.38) 027
Log Time from cancer diagnosis in months” 86 (.77-97) 01
KPS (10 point decrease in KPS) 1.35 (1.16-1.56) <.001

Page 18

Abbreviations: OR: odds ratio; ESAS: Edmonton Symptom Assessment Scale; MDAS: memorial Delirium Assessment Scale; KPS: Karnofsky

pe rformance status;

*
OR and p-value assumed normal distribution of symptom score

N
OR and p-value were calculated using log (time from cancer diagnosis)
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