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Aims: To estimate the long term cost effectiveness of treatment for amblyopia in 3 year old children.
Methods: A cost utility analysis was performed using decision analysis including a Markov state transition
model. Incremental costs and effects during the children’s remaining lifetime were estimated. The model
took into account the costs and success rate of treatment as well as effects of unilateral and bilateral visual
impairment caused by amblyopia and other eye diseases coming along later in life on quality of life
(utility). Model parameter values were obtained from the literature, and from a survey of experts. For the
utility of unilateral visual impairment a base value of 0.96 was assumed. Costs were estimated from a third
party payer perspective for the year 2002 in Germany. Costs and effects were discounted at 3%.
Uncertainty was assessed by univariate and probabilistic sensitivity analysis (Monte-Carlo simulation).
Results: The incremental cost effectiveness ratio (ICER) of treatment was J2369 per quality adjusted life
year (QALY). In univariate sensitivity analysis the ICER was most sensitive to uncertainty concerning the
utility of unilateral visual impairment—for example, if this utility was 0.99, the ICER would be J9148/
QALY. Monte-Carlo simulation yielded a 95% uncertainty interval for the ICER of J710/QALY to
J38 696/QALY; the probability of an ICER smaller than J20 000/QALY was 95%.
Conclusion: Treatment for amblyopia is likely to be very cost effective. Much of the uncertainty in results
comes from the uncertainty regarding the effect of amblyopia on quality of life. In order to reduce this
uncertainty the impact of amblyopia on utility should be investigated.

T

he necessity of prevention of amblyopia has been
questioned because unilateral visual impairment does
not need to affect visual performance in modern work
life deeply, and because the effectiveness of treatment was
not investigated systematically until recently.1 2 Early data on
the impact of amblyopia on health related quality of life
(HRQL) suggested that there is an impact, yet it is small
compared to other diseases.3 However, since amblyopia
occurs early in life, its consequences are felt over almost a
lifetime, and treatment may provide a small but long lasting
improvement of HRQL. This is taken into account by the
concept of quality adjusted life years (QALYs) used in cost
utility studies, which considers both the duration of health
states and their impact on HRQL.4
While treatment of amblyopia has a high priority for many
eye care professionals, health economic analysis has been
called for before healthcare money is spent.4 Empirical
prospective cost effectiveness studies of amblyopia treatment
would require a lifetime to obtain comprehensive results, and
therefore modelling is necessary.
The purpose of this study was to introduce a model for
analysing the cost effectiveness of amblyopia treatment and
to use the best available data for Germany to estimate the
additional costs per additional QALY gained. Extensive
variation of the input data (sensitivity analysis) was
performed to assess the precision of results and to identify
those variables with the greatest potential impact on cost
effectiveness.

MATERIALS AND METHODS
Study design
A model based cost utility analysis was conducted in which
QALYs were used as the measure of effects. QALYs are
calculated by weighting the duration of health states by a
preference based score of health related quality of life
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(HRQL) (utility), measured on a scale from 0 (dead) to 1
(perfect health).4
In the model, treatment of amblyopia started at age 3
(strategy ‘‘treatment’’) was compared to the strategy ‘‘no
treatment.’’ The main outcome measure was the incremental
cost effectiveness ratio (ICER)—that is, the ratio of the
differences in mean costs C̄ and mean effects Ē between the
strategies ‘‘treatment’’ and ‘‘no treatment’’:

For comparison, an incremental approach was chosen—
that is, only the differences in costs and QALYs between the
two strategies were considered. When calculating QALYs,
only health states were taken into account with utility losses
set off by unilateral visual impairment caused by amblyopia
or by visual impairment caused by any other unilateral eye
disease coming along later in life. In the latter case, this
would cause bilateral visual impairment in a proportion of
patients already affected by amblyopia; in all other people,
this would result in unilateral visual impairment. Visual
impairment caused by any bilateral eye disease was not
considered in the model because this would cause bilateral
visual impairment in both patients with amblyopia as well as
those without, and would hence not set off differences in
QALYs.
For the definition of health states used in the model, a
threshold for the presence of visual impairment was set
at a corrected visual acuity (VA) of ,0.5 (20/40), in
accordance with various therapeutic,5 6 epidemiological,7 8 as
well as disability studies.9 Monocular visual impairment
was defined as VA ,0.5 in the worse eye and >0.5 in the
better eye, bilateral visual impairment as VA ,0.5 in both
eyes.
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For proportions, which are bound to a 0 2 1 interval, a b
distribution was fitted.11 12 Its parameters a und b were
derived from estimates of the proportion’s mean m and
standard error s using the method of moments estimation11 13 (see appendix A).
Student’s t distributions were specified for the mean of
continuous parameter values from small, approximately
normally distributed, samples. If there was only information
on the range, but not on the mean of a parameter, then a
uniform distribution was used.

Model parameters
For each model parameter, a (mean) value was defined,
which was used for the base analysis, as well as a possible
value range, according to which parameter values were varied
in one way sensitivity analysis (table 1). Furthermore, for
parameters which could, in principle, be sampled, distributions were specified for probabilistic sensitivity analysis
(Monte-Carlo simulation11) as follows:

For the incremental analysis, only the reduction of utility
caused by visual impairment was relevant. Therefore, the
utility of VA = 1.0 was set at U = 1.00—that is, it was
increased by 0.11 compared to the utility predicted by
equation (3). For a conservative estimate of the utility of
the health state ‘‘bilateral visual impairment,’’ the utility of
VA = 0.4 was calculated using equation (3) and then also
increased by 0.11, resulting in U = 0.78. For health states

Success rate of treatment
In studies that have used VA >0.5 as the threshold for
treatment success, reported success rates range from of 50%
to 100%.2 5 6 14–17 In a meta-analysis based on 23 studies with
689 patients included, Flynn et al5 found an overall success
rate of 74.3%. In the model, the mean treatment success rate
(p_eff) was set at 75% with the range 60%–90% used for
univariate sensitivity analysis. This range was considered to
represent a 95% confidence interval (95% CI), and the
standard error s was estimated by the equation

where u and l are the upper and lower limits of the range,
respectively.11 For the Monte-Carlo simulation, a b distribution for (p_eff) was fitted based on estimates of the mean
and the standard error as described above.

Utilities
The utility of the health state ‘‘bilateral visual impairment’’
was derived from a recent study18 in which an equation for
converting VA of the better eye to a mean utility value (U)
was derived via regression analysis:

Figure 1 Decision tree with Markov
processes for comparison of strategy
‘‘treatment‘‘ with strategy ‘‘no
treatment.‘‘ (%) decision node; (#)
chance node. Below the branches of the
decision tree, the labels of model
parameters representing probabilities
(proportions) are stated (see table 1);
(#) 1 2 probability of other branch; (+)
yes; (2) no. Markov health states are
represented by ovoids and possible
transitions between those states are
shown by arrows. Variable names
adjacent to the arrows are the transition
probabilities of the model (see table 1).
Variable names refer to men; for
women tp_mono_m, tp_vis_m, and
tpDeathm are replaced by tp_mono_f,
tp_vis_f, and tpDeathf.
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Decision analytic model
A decision tree was combined with a Markov model.10
Analysis was performed using the DATA software package
(Version 4.0, TreeAge Software, Inc, Williamstown, MA,
USA). The decision tree (fig 1) had one decision node which
distinguished the strategies ‘‘treatment’’ and ‘‘no treatment.’’
In the strategy ‘‘treatment,’’ VA >0.5 in the amblyopic eye
was achieved by a probability equal to the treatment success
rate (p_eff), resulting in the health state labelled ‘‘healthy.’’
If treatment was not successful (VA ,0.5), this would result
in the health state ‘‘unilateral visual impairment caused by
amblyopia,’’ as would the strategy ‘‘no treatment.’’
These two different health states were initial health states
of two different Markov processes. In a Markov process, the
course of a disease is divided into distinct states and
transition probabilities are assigned for movement between
these over a discrete time period called the Markov cycle.10 By
attaching estimates of resource use and health effects to the
states and transitions in the model, and then running the
model over a large number of cycles, long term costs and
effects can be estimated. One Markov process started with
the initial health state ‘‘healthy.’’ Transition to the health
state ‘‘unilateral visual impairment (no amblyopia)’’ took
place when a unilateral non-amblyopic eye disease came
along and caused unilateral visual impairment. The other
Markov process started with the initial health state ‘‘unilateral visual impairment caused by amblyopia.’’ Transition
to the health state ‘‘bilateral visual impairment (with
amblyopia)’’ took place when the non-amblyopic eye was
affected by an unilateral eye disease. In both Markov
processes, the state ‘‘death’’ could be reached from all other
health states.
The cycle length was set at 1 year. Simulation started in
cycle 0 which corresponds to the 4th year of life and was
completed in cycle 86 (90th year of life). To account for sex
differences in mortality and incidence of visual impairment,
all Markov processes were made sex specific.
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Model parameter

Name used in
Markov model

Parameter value
(base value)

Range used for
univariate sensitivity
analysis

Distribution used for Monte-Carlo simulation

Effectiveness of treatment
Probability of success of treatment
p_eff
0.750
0.600–0.900
b (23.26; 7.75)*
Utilities
Healthy
u_health
1.000
(none)
(none)
Unilateral visual impairment
u_mono
0.960
0.920–1.000
Uniform (0.92; 1.00)
Bilateral visual impairment
u_impair
0.780
0.710–0.850
b (104.14; 29.38)*
Costs
c_tx
2083
796–3370
t distribution (11; 2083; 585)1
Costs of treatment`
Transition probabilities
Mortality for men
tpDeathm
seeI
(none)
(none)
Mortality for women
tpDeathf
see#
(none)
(none)
Transition probability per year from ‘‘unilateral visual impairment caused by amblyopia‘‘ to ‘‘bilateral visual impairment,’’ by sex and age
Men
tp_vis_m
p_trans 6 tp_vis_m, distribution of p_trans:
Uniform [0.5; 1.5]
49–51 years
0.00166
0.00083–0.00248
52–59 years
0.00005
0.00003–0.00008
60–69 years
0.00204
0.00102–0.00306
70–79 years
0.00248
0.00124–0.00372
80–89 years
0.00325
0.00163–0.00488
Women
tp_vis_f
p_trans 6 tp_vis_f, distribution of p_trans:
Uniform [0.5; 1.5]
49–51 years
0.00046
0.00023–0.00069
52–59 years
0.00026
0.00013–0.00039
60–69 years
0.00088
0.00044–0.00132
70–79 years
0.00324
0.00162–0.00486
80–89 years
0.00201
0.00100–0.00301
Transition probability per year from ’’healthy‘‘ to ’’unilateral visual impairment (no amblyopia)‘‘, by sex and age
Men
tp_mono_m
p_trans 6 tp_vis_f, distribution of p_trans:
Uniform [0.5; 1.5]
49–51 years
0.00435
0.00217–0.00652
52–59 years
0.00012
0.00006–0.00018
60–69 years
0.00541
0.00270–0.00811
70–79 years
0.00629
0.00315–0.00944
`
80–89 years
0.00729
0.00365–0.01094
Women
tp_mono_f
p_trans 6 tp_mono_f, distribution of p_trans:
Uniform [0.5; 1.5]
49–51 years
0.00121
0.00061–0.00182
52–59 years
0.00068
0.00034–0.00103
60–69 years
0.00232
0.00116–0.00347
70–79 years
0.00862
0.00431–0.01293
80–89 years
0.00431
0.00215–0.00646
Discount rate
Discount rate for costs
cDR
0.030
(0.000–0.050)
(none)
Discount rate for effects
oDR
0.030
(0.000–0.050)
(none)

*b distribution (a; b); uniform distribution (minimum; maximum); `discounted by 3% discount rate to year when treatment is started; 1t distribution (degrees of
freedom; mean; observed standard deviation); Imortality rate for men in Germany; # mortality rate of women in Germany.

without visual impairment, the utility was constantly set at
U = 1.00. Thus, compared to no visual impairment, utility of
bilateral visual impairment was reduced by 0.22. Based on
utilities reported by the same working group,19 this reduction
of utility (‘‘disutility’’) was varied by plus or minus M—that
is, from 0.15 to 0.29 for univariate sensitivity analysis,
corresponding to utilities from 0.71 to 0.85. This interval was
considered to reflect the 95% CI. The standard error was
estimated using equation (2) and a b distribution was fitted
for the Monte-Carlo simulation.
The utility associated with unilateral visual impairment
caused by amblyopia has not specifically been investigated so
far. However, in another recent study of the same working
group, unilateral impairment caused by various diseases was
found to cause a mean disutility of 0.08.20 As individuals with
only one sound eye, as a result of amblyopia since childhood,
may develop compensatory visual mechanisms,1 the reported
disutility was considered a maximum. It was thus varied
from 0.00 to 0.08 in univariate sensitivity analysis which
corresponds to utilities ranging from 0.92 to 1.00. For the
base analysis, a utility of 0.96 was used—that is, the middle
of the interval. For the Monte-Carlo simulation, a uniform
distribution on the interval [0.92;1.00] was used.
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Transition probabilities of Markov model
Incidence of unilateral visual impairment other than
amblyopia

Data on age and sex specific incidence of unilateral visual
impairment were not available in the literature. Thus
incidence had to be derived from prevalence studies. As such
studies were not available for Germany, data from the
Australian Blue Mountain Eye Study (BMES)7 21 were used,
assuming Australian population and healthcare characteristics comparable to those in Germany. To estimate the
prevalence of unilateral visual impairment not caused by
amblyopia, age and sex specific prevalence data of unilateral
visual impairment7 were reduced by prevalence data of
amblyopia.21 Age and sex specific transition probabilities
(incidence) were derived using methods described by Miller
et al22 (see appendix B) and labelled tp_mono_m for males
and tp_mono_f for females.
Incidence of bilateral visual impairment in amblyopes

It was assumed that the prevalence of an eye being affected
by unilateral, visually impairing eye disease other than
amblyopia is the same for amblyopic and non-amblyopic
eyes. Thus, in people with unilateral amblyopia, the

Br J Ophthalmol: first published as 10.1136/bjo.2003.028712 on 16 April 2004. Downloaded from http://bjo.bmj.com/ on 19 April 2019 by guest. Protected by copyright.

Table 1 Parameter values for Markov model with range used for univariate sensitivity analysis and distribution used for
Monte-Carlo simulation

Mean
Standard error
Median
Range

Mean
Standard error
Median
Range

*Based on estimates for average resource utilisation made by 12 experts. Standard deviation of estimates for average costs, which can be considered an estimate for the standard error of mean costs.12

2083
585
1562
796–3370
105
41
87
70–195
210
116
168
95–433
287
145
213
111–503

176
103
129
77–383

129
62
112
74–281

115
48
97
72–208

100
38
85
67–189

2261
638
1680
857–3666
126
48
108
85–240
130
50
108
86–240
230
127
184
103–474
305
154
226
118–534

198
116
145
86–431

150
72
130
86–326

137
57
115
86–249

Year 9
Year 8
Year 7
Year 6
Year 5
Year 4
Year 3
Year 2

Without discounting (discount rate 0%)
435
347
144
132
445
312
206–688
192–552
Discount rate 3%
435
337
144
128
445
303
206–688
187–536

Year 1

Estimated costs (J) of treatment per year and total *
Table 2
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prevalence of the non-amblyopic eye being affected,
potentially causing bilateral visual impairment, was estimated to be half of the prevalence of unilateral visual
impairment in people without amblyopia. Yet, there is
evidence that VA in the amblyopic eye may improve when
the other eye becomes visually impaired: In a recent
study, some increase in VA in the amblyopic eye after
1 year was reported in 19%23; in another study, 34 (23.6%)
of 144 affected patients improved to VA >0.5 in the
amblyopic eye.24 To obtain a conservative estimate of
cost effectiveness, the estimated prevalence was reduced by
23.6% to obtain the prevalence of bilateral visual impairment. Based on these estimated prevalence data, age group
and sex specific 1 year probabilities of transition from the
health state ‘‘unilateral visual impairment caused by
amblyopia’’ to the health state ‘‘bilateral visual impairment
(with amblyopia)’’ were derived as described above and
labelled tp_vis_m for males and tp_vis_f for females.
In univariate sensitivity analysis, the transition probabilities were jointly reduced and increased by the factor 0.5
and 1.5, respectively. For the Monte-Carlo simulation, a
uniform distribution on the interval [0.5; 1.5] was used for
this factor.
Mortality

Age and sex specific death rates were obtained from the most
recent life table 1997/1999 of the German Federal Statistical
Office.25

Treatment costs
To estimate treatment costs, 12 experts of amblyopia
treatment from different German treatment centres filled in
a standardised questionnaire in which medical services and
items (for example, glasses, patches, etc) possibly used for
amblyopia treatment were listed.26 The treatment of strabismus associated with amblyopia was not included. Experts
were asked to estimate the mean number of services and
items used per year during up to 9 years of treatment (follow
up). Services and items were monetarily valued in euro (!)
using ‘‘administrative’’ prices paid by the German statutory
health insurance in the year 2002 (!1 = 0.99 US$ as of 1 July
2002). Thus, a third party payer perspective was applied,
assuming no co-payments by the patients.
From these figures, mean estimated costs m* were
calculated (and used for the base analysis) as well as the
standard error s which reflects the uncertainty of the experts
with regard to average costs (table 2).11 In univariate
sensitivity analysis, the treatment costs were varied according
to their 95% CIs. For the Monte-Carlo simulation, treatment
costs m were calculated using the equation27

where t follows a standardised Student distribution with 11
degrees of freedom.

Discounting
In order to make costs and effects occurring at different times
comparable, both were discounted at 3% as recommended by
the panel on cost effectiveness in health an medicine.28 In
sensitivity analysis discount rates of 0% and 5% were also
used. Discounting is a method of calculation which converts
the value of futures costs and effects into their present
value.28
Sensitivity analysis
Univariate sensitivity analysis was performed by varying
single parameter values according to the ranges described
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RESULTS
Base result
The strategy ‘‘treatment’’ was associated with incremental
costs of !2083 and incremental effects of 0.88 QALYs per
amblyopic child. The ICER was !2369/QALY.

Figure 2

Results of univariate sensitivity analysis.

above and repeating the analytical solution of the model. To
analyse the effect of uncertainty in all model parameters
simultaneously, probabilistic sensitivity analysis (MonteCarlo simulation) was performed. In Monte-Carlo simulations, values for all model parameters were randomly
sampled from their respective specified distributions and
the analytical solution of the model was repeated.11 This
process of resampling and recalculating the incremental costs
and effects from the model was repeated 10 000 times to
generate a distribution of the estimated ICER. Uncertainty
intervals were estimated from the simulated data by taking
the 2.5 and 97.5 percentile values to represent the end points
for a 95% interval,11 and cost effectiveness acceptability
curves29–31 were constructed.

Figure 3 Effect of utility of unilateral visual impairment on incremental
cost effectiveness ratio (ICER) of the strategy ‘‘treatment‘‘ (when base
values used for all other model parameters).
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Univariate sensitivity analysis
Uncertainty with respect to the utility of unilateral visual
impairment had the strongest potential impact on the ICER
(fig 2). For a utility of 0.92, the ICER decreased to !1192/
QALY; for a utility of 0.99, the ICER increased to !9148/
QALY; if it was 1.00—that is, if utility was affected only by
bilateral visual impairment, the ICER increased to !196 939/
QALY. Figure 3 shows the association between the ICER and
the utility of unilateral impairment for the utility range of
0.92 to 1.00.
Besides, uncertainty with respect to treatment costs had a
marked, but much smaller, impact on the ICER. All other
parameters had only little impact. The uncertainty regarding
the incidence of visual impairment caused by other eye
disease and the utility of bilateral visual impairment had
almost no impact.
If costs and effects were not discounted, the ICER was
!930/QALY. If the discount rate was 5%, the ICER was !3600/
QALY.
Monte-Carlo simulation

Uncertainty intervals
Figure 4 shows the joint distribution of incremental costs and
effects generated in 10 000 Monte-Carlo simulations on the

Figure 5 Cost effectiveness acceptability curves of the strategy
‘‘treatment’’ for various discount rates.
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Figure 4 Joint distribution of incremental costs and effects of the
strategy ‘‘treatment‘‘ plotted on the cost effectiveness plane. Results of
10 000 Monte-Carlo simulations; lines represent 2.5%, 50%, and 97.5%
percentiles of incremental cost effectiveness ration (ICER).
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Cost effectiveness acceptability curves
When costs and effects were discounted at 3%, Monte-Carlo
simulation yielded an ICER ,!10 000/QALY in 88% and an
ICER ,!20 000/QALY in 95%. Without discounting, an ICER
,10 000 was yielded in 97%, and an ICER ,20 000 in 99%.
This is displayed by the cost effectiveness acceptability curves
in figure 5 which give the proportion of observed simulation
results lying below varying threshold values for the ICER.
Because much of the variability of the results was due to
the uncertainty with respect to the utility of unilateral visual
impairment, Monte-Carlo simulations were also performed,
keeping this utility constant at different levels and varying all
other parameters according to their distributions. If this
utility was 0.92, 0.94, 0.96, 0.98, or 0.99, in 95% of the
simulations the ICER was below !1865, !2492, !3742, !7393,
and !14 488, respectively.

DISCUSSION
The ICER of treatment for amblyopia starting at age 3 was
found to be more favourable than that of many other health
care interventions: In a recent survey of 228 published cost
utility studies, which included cost utility ratios for 647
interventions, the median cost per QALY was found to be
US$12 000.32
If only bilateral, but not unilateral, visual impairment was
associated with a loss in utility, then treatment would very
likely not be cost effective. By contrast, if unilateral visual
impairment was associated with a disutility of only 0.01, then
the ICER fell below !10 000/QALY. ICERs obtained in MonteCarlo simulation were mostly within limits likely to be
acceptable to decision makers; if, for example, a decision
maker wanted to spend !20 000 per QALY at maximum, he
could be approximately 95% confident that QALYs generated
by amblyopia treatment would not cost more than that.
Many routinely used healthcare interventions have an ICER
of !20 000/QALY or more.33 Since the analysis included
effects occurring during the remaining lifetime of up to
86 years, discounting had substantial impact on the ICER.
The results of this study were similar to those of a recent
cost utility model of therapy for amblyopia by Membreno et
al34 which reported an ICER of US$1726/QALY when only
costs of non-surgical amblyopia therapy were considered and
a 3% discount rate was used, like in the study presented here.
However, using a different approach, they assumed the mean
disutility caused by amblyopia to be 0.03, whereas the
present study used 0.04. On the other hand, mean costs of
non-surgical amblyopia treatment estimated by Membreno
based on clinical guidelines from a US third party payer
perspective were lower ($1452). In the study presented here,
costs were estimated based on expert opinion which was
considered the best available evidence for resource use in
current ophthalmological practice. If in the model presented
here mean treatment costs of $1452 and a disutility of
amblyopia of 0.03 were used, the ICER would stay almost the
same at $2193/QALY.
While the study by Membreno et al was based on a
deterministic decision analysis model, the study presented
here used a probabilistic Markov state transition model.
Whereas Membreno et al distinguished more different health
states, in the Markov model presented here the number of
health states was kept to a minimum, to enhance probabilistic sensitivity analysis.

For modelling, the course of disease had to be divided into
distinct states and, hence, thresholds for the presence or
absence of visual impairment had to be defined. Since in
reality no such thresholds exist, this necessarily entails some
simplification. However, this was taken into account by
varying model parameters widely in sensitivity analyses.
Besides, there seems to be considerable consensus that VA
,0.5 (20/40), as used in this study, is a threshold for a
relevant visual deficit, both bilateral and unilateral.5–9
The incidence of unilateral visual impairment not caused
by amblyopia was estimated based on the BMES in which
only adults aged >49 years were included. Hence, visual
impairment before age 49 was not considered. However, its
prevalence in the youngest age group (49–54 years) of the
BMES was rather low. If the prevalence in the age group 49–
54 years resulted from a constant incidence from birth
onward, the ICER would be reduced only slightly to !2367/
QALY.
For valuation of HRQL, utilities were used which were
elicited for visual impairment caused by various ocular
diseases. In the underlying studies,18 20 neither the cause of
visual impairment nor age, sex, education, ethnicity, comorbidity, or duration had significant impact on the utility.
However, the utility loss caused by amblyopia starting early
in life could be comparatively smaller because of adaptation.
Therefore, in sensitivity analysis the respective utility loss was
varied widely, even to no loss at all.
Much of the uncertainty in results comes from uncertainty
regarding the effect of amblyopia on quality of life. In order
to reduce this uncertainty, the most important issue is to
investigate the impact of amblyopia on utility.
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APPENDIX A
The mean m of a b distribution is

and the standard error s is

A point estimate for the mean of the proportion was
inserted in equation (5), and an estimate for its standard
error was inserted in equation (6). Equations (5) and (6)
were then solved to obtain a und b.

APPENDIX B
It was assumed that the age group specific prevalence
reported in the BMES was present in the middle of the age
classes. Thus, new age classes were defined, the middle of the
original age classes being the limits of the new age classes.
Sex specific transition probabilities qt,j for the new age classes
of the width t years and upper limit j years were derived using
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cost effectiveness plane. The 95% uncertainty interval of the
ICER was !710/QALY to !38 696/QALY which corresponds to
the slope of the lines representing the interval end points in
figure 4. Without discounting, the 95% uncertainty interval
was !303/QALY to !11 172/QALY.

611

612

the equation
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where Pj and Pj2t was the prevalence at the upper and lower
limit of the new age class, respectively. One year transition
probabilities qj were derived using the equation
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