ORIGINAL ARTICLE

Individual Health Discount Rate in Patients with

Ulcerative Colitis

Akbar K. Waljee, MD, MSc,* Arden M. Morris, MD, MPH,” Jennifer F. Waljee, MD, MPH, MSc,*

and Peter D.R. Higgins, MD, PhD, MSc*

Background: In cost-effectiveness analysis, discount rates are
used in calculating the value of future costs and benefits. How-
ever, standard discount rates may not accurately describe the deci-
sion-making of patients with ulcerative colitis (UC). These
patients often choose the long-term risks of immunosuppressive
therapy over the short-term risks of colectomy, demonstrating
very high discount rates for future health. In this study we aimed
to measure the discount rate in UC patients and identify variables
associated with the discount rate.

Methods: We surveyed patients with UC and patients who were
postcolectomy for UC to measure their valuations of UC and col-
ectomy health states. We used Standard Gamble (SG) and Time-
Trade-Off (TTO) methods to assess current and future health state
valuations and calculated the discount rate.

Results: Participants included 150 subjects with UC and 150
subjects who were postcolectomy for UC. Adjusted discount
rates varied widely (0%—-100%), with an overall median rate of
55.0% (interquartile range [IQR] 20.6-100), which was signifi-
cantly higher than the standard rate of 5%. Within the normal
range of discount rates, patients’ expected discount rate
increased by 0.80% for each additional year of age, and female
patients had discount rates that averaged ~8% less than
their age-matched counterparts and approached statistical
significance.
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Conclusions: The accepted discount rate of 5% grossly underes-
timates UC patients’ preference for long-term over short-term
risk. This might explain UC patients’ frequent choice of the long-
term risks of immunosuppressive medical therapy over the short-
term risks of colectomy.

(Inflamm Bowel Dis 2011,;17:1328-1332)
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pproximately 600,000 people in the United States suffer

from ulcerative colitis (UC), requiring frequent colono-
scopy and chronic medical therapy. Among these patients,
20%-30% will undergo surgical therapy at some point in
their lifetime.'? Typically, UC follows a waxing and waning
course of severity, and acute flares often force patients to
make urgent choices between therapies. Patients are fre-
quently required to decide between surgical therapies with
short-term risk and immunosuppressive therapies with
delayed risk.

To better support patients who face these complex deci-
sions, current investigations are focused on factors that influ-
ence patients’ assessment of the relative risks of therapies.**
One important factor in this assessment is the patient’s health
discount rate. The health discount rate describes the relation-
ship between how patients value short-term costs, risks, and
benefits compared with how patients value long-term costs,
risks, and benefits.” These valuations can have a substantial
influence on decision-making preferences.

In decision analytic models for UC, early colectomy
is often a dominant strategy, with small short-term risk and
large long-term benefits. However, in practice UC patients
rarely choose a preemptive colectomy option. The standard
approach to discounting in decision analytic models is to
discount future health at a rate similar to the discounting of
monetary costs, at a rate of 1%—8% per year, with 5% being
the most commonly accepted discount rate.® Although this
5% discount rate is commonly accepted and used in deci-
sion analytic models, experience suggests that it may not
accurately predict the health decision-making of UC
patients. Standard discount rates suggest that most patients
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have only slightly more aversion to short-term risks than
long-term risks. However, empirical evidence suggests that
most UC patients worry much more about the short-term
risks of surgery than the delayed risks of immunosuppres-
sion. If there truly is a significant difference in UC patient
discount rates from the standard 5%, this could help explain
the discrepancy between the outcomes of cost-effectiveness
analyses and the actual behavior of UC patients making
their own healthcare decisions.

The purpose of this study to was to estimate the
health discount rate in UC patients, and to compare that to
the standard 5% discount rate. Because UC patients often
choose to avoid short-term risk (surgery) in favor of long-
term risk (immunosuppression), we hypothesized that UC
patients’ discount rates would be significantly higher than
the 5% discount rate typically used in decision analytic
models. To test this hypothesis, we surveyed patients using
standardized scenarios to address the following aims: 1) to
calculate the discount rate for UC patients; and 2) to iden-
tify variables that affect discount rates.

PATIENTS AND METHODS

This study was a cross-sectional convenience sample
of tertiary care patients, including UC patients with intact
colons and UC patients who were postcolectomy. Patients
were recruited from the general medicine, gastroenterology,
and general surgery clinics at the University of Michigan
hospital. Postcolectomy patients were recruited from data
obtained for the University of Michigan Data Warehouse
repository in order to avoid bias towards poor postoperative
outcomes. We included any patient age 18 years and older
if they had biopsy-proven UC and were able to give
informed consent in this study (n = 300). We excluded
patients who were 1) younger than 18 years of age; 2)
unable to provide informed consent; 3) employees of the
university hospital; 4) students at the university; 5) family
members of the study team; or 6) diagnosed with Crohn’s
disease or indeterminate colitis.

All consents and surveys were completed during a
face-to-face visits with the study staff. Patients were
offered a $10 cash incentive for participating in the study.
Surveys included patient demographics, disease history,
and medication information. Also included were questions
designed to measure utilities by 1) Time-Trade-Off (TTO)
at the end of their actuarial expected life; and 2) by im-
mediate Standard Gamble (SG) (Surveys available as sup-
porting material on the website). Patients were informed
of their actuarial Remaining Life Expectancy based on
age and gender, and the Untraded Years of remaining life
was calculated from this.” The TTO and SG surveys were
used to assess the utility of the patient’s own UC experi-

ence. The discount rate was then calculated according to
the following formula:

1 —TTO 1/untraded years
Discount Rate = 100 x l({((l_SG))] .

This formula was derived from the monetary interest
compound rate (where n = number of years of interest):'°

1 + Di R n
Future Value = Present Value x H( + ISIC(;J(;mt ate)] }

We solved for the interest rate to determine each indi-
viduals’ healthcare discount rate. In an individual, future
losses are considered discounted (less important) compared
to present, immediate losses. Patients generally are more
willing to consider future, distant risks than immediate risks,
making 1-TTO (future trade-off) larger than 1-SG (risk
now), allowing calculation of a compounded discount rate.

Modeling

The dependent variable in our modeling was the cal-
culated discount rate in an individual subject. The inde-
pendent variables included the following clinical and de-
mographic factors: age, gender, duration of disease, total
steroid use in months, whether or not they had a colec-
tomy, and total number of hospitalizations. Demographic
information was compared within each group to detect any
differences in the study population using #-test and chi-
square tests. Discount rates were derived with the calcula-
tion above. There was significant skew in the data as well
as discount rates that were very low (<0) and very high
(>100) outliers for the discount rate. Because the discount
rate was not normally distributed, we used median rather
than mean discount rates as the summary statistic. In addi-
tion, we used parametric tests to compare means (7-test)
and nonparametric tests (Wilcoxon Rank Sum) were used
to compare medians of the discount rates. In addition, for
the purposes of calculating the median, very high (>100)
discount rates were adjusted to equal 100 and very low
(<£0) discount rates were adjusted to 0, so as to allow for
meaningful interpretation of the discount rate. The outliers
may have been due to floor and ceiling effects, which we
addressed using two-stage modeling when performing the
logistic regression. We defined outliers as two dichotomous
outcomes, assigning “high” (>100) versus “others” as one
dichotomous outcome variable, and “low” (<0) versus
“others” as a second dichotomous outcome variable. We
used logistic regression to identify predictors of: 1) outliers
with high discount rates; and 2) outliers with low discount
rates. We then used censored Tobit regression to model the
nonoutliers with discount rates >0 and <100.""~"3
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TABLE 1. Patient Demographics

Ulcerative Colitis

Characteristics Intact Colon Postcolectomy

N 150 150
Mean age in years (range)* 42.09 (18-78) 47.87 (18-86)

Male/female gender 70/80 66/84

White/other* 127/23 143/7

Mean disease duration 105.5 £ 106.9 106.4 = 106.7
in months

Mean duration of steroid 12.4 = 20.98 20.69 * 33.88
use in months*

Average number of 1.42 (0-15) 2.97 (0-100)

hospitalizations (range)*
*P < 0.05.

All data preparation, logistic regression, and graphing
was performed using Stata 10.1 (StataCorp, College Sta-
tion, TX) by A.W. and P.D.R.H., and two-sided P values
less than 0.05 were considered statistically significant.

RESULTS

The two patient groups (the UC patients with an
intact colon and UC patients who were postcolectomy)
were similar with regard to gender, but differed in minor
ways with regard to age and ethnicity (Table 1). Patients
who had undergone colectomy were significantly more
likely to be older and Caucasian. As expected, postcolec-
tomy patients experienced longer use of steroid therapy
and higher numbers of total hospitalizations than patients
who had not undergone colectomy for UC.

Adjusted median discount rates for the two patient
groups were calculated from individual survey responses
regarding the patients’ actual quality of life (Table 2). UC
patients who were postcolectomy tended to have higher
discount rates than UC patients who had an intact colon
but the differences were not statistically significant. Overall
median adjusted discount rate was 55% (interquartile range
[IQR] 20.6—-100).

Logistic multivariate analyses were used to predict the
outliers with high and low discount rates among patients who

TABLE 2. Adjusted Discount Rates

Ulcerative Colitis Mean (SD) Median [IQR]
Intact colon N=150 56.6 = 40.3 47.4 [20.4-100.0]
Postcolectomy N=150 61.9 = 394 68.7 [21.4-100.0]
P-value P =025 P =0.24

IQR, interquartile range; SD, standard deviation.
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TABLE 3a. Logistic Regression to Predict Outliers:
Predictors of High Discount Rates

95%
Confidence
Limits

Independent Odds

Variable Ratio P-value LL UL
Female 0.30 <0.005 0.18 0.50
Age 1.04 <0.005 1.02 1.05
Hospitalizations 0.92 0.11 0.83 1.02

TABLE 3b. Logistic Regression to Predict Outliers:
Predictors of Low Discount Rates

95% Confidence

Limits
Independent Odds -
Variable Ratio P-value LL UL
Female 4.76 0.02 1.28 17.71
Age 1.02 0.26 0.99 1.05
Hospitalizations 1.02 0.23 0.98 1.08

completed surveys about their own health state. Table 3a
describes the patient factors that predict the outliers with high
discount rates (>100). In this model, both older age and male
gender were significantly predictive of a high discount rate.
Female patients were much less likely than male patients to
have very high discount rates (odds ratio [OR] = 0.30, 95%
confidence interval [CI]: 0.18-0.50), and older patients were
more likely to have very high discount rates (OR = 1.04,
95% CI: 1.02-1.05) per year. Table 3b shows the results of
the logistic regression to identify predictors of outliers with
very low discount rates. In this model, female patients were
more likely than male patients to have a very low (<0) dis-
count rate (OR = 4.76, 95% CI: 1.28-17.71).

We then used censored Tobit regression to model the
nonoutliers with discount rates >0 and <100 (n = 172), as
shown in Table 4. For each additional year of age, patients’
expected discount rate increased by 0.80%. Female
patients’ discount rates approached statistical significance
and averaged ~8% less than age-matched males. Trends
were found for hospitalized patients, who tended to have
decreased discount rates and for patients postcolectomy,
who tended to have increased discount rates.

DISCUSSION
In summary, patients with UC demonstrated health
discount rates much higher than the standard values used
in decision analytic modeling. These findings can indicate
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TABLE 4. Tobit Regression for the Discount Rates

95%
Confidence

Limits
Independent
Variable Coefficient  P-value LL UL
Female —17.99 0.056 —16.19 0.20
Age 0.80 0.00 0.53 1.07
Steroid use (months) 0.04 0.56 —0.09 0.17
Hospitalizations —0.40 0.10 -0.88 0.08
Colectomy 6.49 0.11 -1.42 144

N=172 (145 uncensored).

a strong aversion to immediate risks in favor of distant
future risks and/or indicate a very low valuation of future
health among UC patients. Male gender and older age were
predictors of very high discount rates and female gender
was the only predictor of very low discount rates. Within
the normal range of discount rates, patients’ expected dis-
count rate increased by 0.80% for each additional year of
age, and female patients had discount rates that averaged
~8% less than their age-matched counterparts, and
approached statistical significance.

Our data highlight a conflict between clinical experi-
ence with UC patients and the decision analysis literature.
Generally, published studies use the standard monetary dis-
count rate of 5% in cost-effectiveness analyses in order to
comply with discounted utility theory. Accepted practice in
decision analysis suggests that when items such as health-
care and money are exchanged, the same discount rate
should be used.”'*1° However, our current data and data
from other disease states'’ support our hypothesis that
patients’ individual health discount rates can be much
higher than monetary discount rates.

Our primary goal was to calculate health discount
rates in UC patients in order to better understand why UC
patients often decide against surgery in favor of immuno-
suppression. If early colectomy is considered a viable strat-
egy with a standard 5% discount rate, then early colectomy
would be the logical cost-effective choice using standard
discount rates in UC. However, few patients choose this
option."® Our data help to explain why early colectomy is
often left out altogether as an option in cost-effectiveness
studies. In addition, this study provides an opportunity to
identify factors that influence the discount rate in UC.

Within the normal range of discount rates, we found
that there was a trend towards females having lower dis-
count rates than males. This suggests that female patients
would be more likely to accept the short-term risk of sur-
gery over the long-term risk of ongoing immunosuppres-

sion or infertility. This difference might have been driven
by fertility issues, which may be a more pressing issue for
women than for men. In a sub-analysis, women < age 40
years tended to have a lower discount rate than males. This
finding was reversed among women of age > 40 years, but
the difference was not statistically significant (data not
shown). This suggests that females with UC may have dif-
ferent discount rates versus males. Decision-making in
females could also be influenced by valid differences in
how physicians discuss these options with them. For exam-
ple, physicians might emphasize the risk of infertility in
young women considering an ileal-pouch anal anastomo-
sis.”? However, in this study we used standardized scenar-
ios in both genders to eliminate physician counseling
effects. In contrast, older patients have higher discount
rates. These data suggest that older adults are less willing
to take short-term surgical risks when their remaining life
span is limited.

This study provides a novel insight into the appa-
rently contradictory patient preference for delayed risk in
UC, and therefore may serve to enhance patient education
about choices in UC therapy. Providers can use our derived
UC patient health discount rate to better educate patients
about their therapeutic options, and to offer insight into
how they may value these options in medical decision-
making.” Discount rates reflect a patient’s relative valua-
tion of short-term versus long-term outcomes. We found
(as have many others) that there is a wide distribution of
discount rates in individuals, who view short-term and
long-term risks quite differently. We believe that it is im-
portant to discuss with patients the concept of the discount
rate, and explain that some people are more willing to take
short-term risks (i.e., surgery) to achieve a good outcome,
while others would prefer to take long-term risks (i.e., medi-
cation with possible risk of cancer) to achieve a good out-
come. Patients can then think about whether they tend to
prefer short-term versus long-term outcomes in other aspects
of their life, and this can sometimes help them decide which
approach they are likely to be happiest with. However, we
recognize that the application of discount rates in healthcare
is challenging, as health practioners struggle with how to
communicate relative risks to patients.”!

Our study is subject to several limitations. We sur-
veyed a study population from a tertiary care center, who
may not be generally representative of UC patients. In
addition, some studies have shown that health discount
rates may change over time or with aging.”>* These data
are supported by our finding that age was a significant pre-
dictor of discount rates. Finally, it is possible that postco-
lectomy patients’ responses were subject to recall bias.
However, we were reassured that subjects’ responses dem-
onstrated remarkable consistency when queried in a variety
of ways.

1331



Waljee et al

Inflamm Bowel Dis e Volume 17, Number 6, June 20l

In spite of these limitations, our study shows that
individual health discount rates in UC are significantly
higher than the standard discount rates used in decision
analytic modeling. These higher discount rates may explain
UC patient decision-making in frequently choosing medical
over surgical therapy. Including discussion of discount
rates in patient decision-making might help patients to bet-
ter weigh the value of short-term versus long-term risks,
and to think about their own individual views of the rela-
tive value of short-term versus long-term risk. Presenting
patients with multiple concepts to support their healthcare
decision-making has been shown to be beneficial in other
settings.zl’zs’26 Therefore, we conclude that future studies
of informed patient decision-making in UC would benefit
from including information on health discount rates.
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