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Aims: Drug-related problems are a common complication in the transition from hospital to primary care and are associated with morbidity and increased health care costs. In this study, we
evaluated the cost and consequences of a comprehensive pharmaceutical intervention compared with usual care, comprised of a medication review and patient interview before discharge
and follow-up for polypharmacy patients.
Methods: This economic evaluation was embedded within a randomized clinical trial. Patients
were randomized to either the basic intervention group (n = 493) which received a medication
review, the extended intervention group (n = 476) which received a medication review, discharge interview, and follow-up, or the control group (n = 498) which received standard care.
Total health care costs were estimated over a period of 180 days at individual patient level from
a health sector perspective.
Results: The mean cost per patient was lower in the intervention groups (basic, €16 748;
extended, €15 631) compared with the control group (€17 288), although these differences
did not reach statistical significance. The costs of additional time used on medication reviews,
patient interviews, and follow-ups (€88) were outweighed by a decrease in costs of readmissions. The results of the clinical study favored the extended intervention group on clinical
outcomes, with statistical significance on a composite of readmissions or emergency department visits within 180 days after inclusion (hazard ratio 0.77, 95% confidence interval
0.64-0.93).
Conclusions: This comprehensive pharmaceutical intervention was not costly and positive
effects were seen in the clinical outcomes, thereby reaching a decrease in total cost per patient
on average. The results thus indicate that the intervention is cost-effective and that the positive
net effects can justify costs of the intervention.
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improvement interventions by the Consolidated Health Economic

1 | I N T RO D UC T I O N

Evaluation Reporting Standards.12 The study was designed as a ranPolypharmacy patients are at risk of drug-related problems when

domized controlled intervention, and the study protocol was approved

transferred from hospital wards to primary care. The probability of

by the Danish Data Protection Agency. The national committee on

inappropriate medication and adverse events increases with the num-

Health Research Ethics found that the study did not need ethical

ber of prescriptions per patient,1,2 and each year, 69 000 to 162 000

approval according to Danish law. Patients admitted to the emergency

incidents of drug-related hospital admissions occur in Denmark.3

department at four hospitals in Denmark (Odense University Hospital,

Pharmacist-led medication reviews have been suggested as a solution

Odense and Svendborg; Holbæk Hospital, Holbæk and Regional Hos-

to some of these problems.4 Costs and effects of clinical pharmacy

pital Viborg, Viborg) were randomized into the following three groups:

services, including medication reviews, have been investigated in pri-

the control group (usual care during and after the hospital stay), the

mary studies and literature reviews.4–9 A randomized controlled trial

basic intervention group (pharmaceutical medication review), and the

from Ireland comprised of a structured pharmacist review of medica-

extended intervention group (pharmaceutical medication review,

tions supported by computerized clinical decision support software

pharmaceutical discharge interview with the patient concerning medi-

demonstrated a reduction in adverse drug reactions, and was indicative of cost-effectiveness.5 A different result was found in a Swedish

cine status, and follow-up including primary sector after discharge).

randomized controlled trial which reported that a composite inhospital clinical pharmacist service (with medication review, drug
treatment discussion with the patient at discharge, and medication
report) was not cost-effective because of non-significant effects in
the EuroQol five-dimensional questionnaire results (EQ-5D: an instrument for the measurement and valuation of health10) and an increase
6

in costs. A review of different types of medication reviews found that
robust health economic studies in the area are rare, but that the value
of the service is generally accepted by health professionals despite

2.1 | The intervention
A full account of the intervention is described in the clinical paper.11
In brief, patients assigned to the control group received usual care
during the hospital stay (n = 498), and hence no clinical pharmaceutical effort. The basic intervention group (n = 493) had a medication
review during admission carried out by a clinical pharmacist, and suggestions for changes were registered in the patient chart and commu-

the lack of evidence on costs and clinical effects. Three reviews

nicated to the physician in charge if possible. The extended

assessed clinical pharmacy interventions, including medication reviews

intervention group (n = 476) received a similar medication review plus

in hospitals, and found that economic evaluations of such interven-

a printed version of the medication list and a 30-minute discharge

Some “good quality”

interview with the clinical pharmacist, along with a summary of medi-

studies revealed reductions in costs and in number of drug-related

cation changes. Further, patients in the extended intervention group

readmissions that compared clinical pharmacy interventions to usual

received a follow-up interview 3 to 5 days after discharge to evaluate

care, but not all. The authors concluded a need for clinical and cost

the discharge interview. In addition to this, a summary note with infor-

effectiveness evidence to justify existence of, or extension of, routine

mation on changes in dose, new medicines, and drug discontinuations

clinical pharmacy.9 These somewhat diverse results in the literature

was sent to the general practitioner (GP) and, if relevant, the nursing

point toward a need for more evidence and health economic evalua-

home. The GP, caregiver, and primary care pharmacy were contacted

tions, with a broad perspective on costs and outcome measures.

by phone if changes were necessary to act upon (eg, deletion of old

7

4,8,9

tions suffer from methodological limitations.

Recently, we reported on the effects of a multifaceted pharmacist's intervention comprised of a structured patient-centered pharma-

prescriptions) approximately three work days after discharge. Finally,
they conducted a follow-up interview 180 days post discharge.11

ceutical medication review, a pharmaceutical discharge interview with

Patients were included if the following inclusion criteria were

the patient concerning medicine status, and follow-up with the patient

met: above 18 years of age, had polypharmacy (defined as five or

and primary sector after discharge.11 The study was carried out in a

more prescribed drugs on a daily basis), spoke and understood Danish,

publicly financed cross-sector setting, and several clinical outcomes

were referred for emergency admission, and had the ability to give

were used to assess whether to implement the service. Along with the

informed consent or relatives to do so. Patients were excluded if they

clinical trial, a health economic evaluation was also carried out. The

participated in other clinical pharmaceutical trials, suffered from

objective of the economic evaluation was to estimate the cost and
consequences of a multifaceted clinical pharmacist intervention, and
the difference in average costs per patient across the three patient
groups (control, basic intervention, and extended intervention) in the
trial. The overall aim of this study was to assess the cost and consequences of each intervention arm for comparison with usual care.

severe dementia, or were terminally ill. Block randomization was carried out (blocks of four and six) using the sequentially numbered opaque sealed envelope technique. The randomization to intervention
arm groups was initially blinded for both patients and health professionals, but revealed after the medication review. The study took
place at hospitals in the Danish health care sector, which is a tax
funded system with universal health care coverage. As the project

2 | METHODS

aimed at reducing medication errors during and after the transition
from hospital to primary sector, it may affect the resources used both

This economic evaluation followed the international standards for

in hospitals and at the GP and therefore the costs of contacts to GPs

conducting and reporting health economic evaluations of health

were included in the analysis.
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2.2 | Study perspective

multiplying an hourly wage by the time used by the pharmacist on the

This study evaluated the intervention from a broad health sector perspective, which included direct costs for the hospital, primary care,
and medical costs. Our evaluation shows how patients' use of
resources is changed across health sectors from the point of inclusion

intervention. Our estimate did not include overhead or training of personnel. According to the Danish DRG reimbursement system for hospitals, outpatient visits to hospitals are priced such that regardless of
the number of visits in 1 day, the fee reflects the most expensive of
the visits. GPs in Denmark are paid a capitation fee per citizen

until 6 months after.

enrolled in the practice per year, which constitutes around 50% of
total yearly pay, and another fee for services at each consultation. The

2.3 | Health outcomes

prices in our data reflected the latter. The cost of medication was esti-

In the clinical trial, health outcomes were measured by comprising
11

data on events from national registers.

The outcomes from the clini-

cal study were readmissions, defined as an admission within 30 and

mated as the price a pharmacy receives when distributing the drug,
which is a summary of the price paid by the patient plus the reimbursement by the public health insurance.

180 days after the index admission, a composite of readmissions and

The clinical study found some variations in outcomes across sex

emergency department visits. Secondary outcomes were all-cause

and age, and it identified that the risk of drug-related admission

mortality, drug-related mortality, and drug-related readmissions within

increases with age.3 Because age might be a source of variability, the

30 and 180 days. The type of economic evaluation was cost-

sensitivity of the main results was analyzed13 by dividing the popula-

consequences where clinical outcomes are listed along with the

tion into finer subgroups by gender, age (over and under 65 years of

costs.13

age), and intervention cost variability. For the latter, it was examined
whether the total costs changed considerably when varying the hourly
wage rate of the pharmacists providing the intervention. This was

2.4 | Resource use and costs

done by increasing the wage rate by 36.0%, which reflects the rate at
Direct health care costs were considered (ie, costs related to the intervention [medication review time, preparation, coordination between

effective work time provided by 1250 hours instead of the base case
of full-time minus holidays given by 1720 hours.

sectors, and follow-ups]) and to the use of health care (hospital admissions, emergency contacts, outpatient visits, and general practitioner
contacts). Costs of medication include prescription medication only.

2.6 | Analytic methods

Data on costs of the intervention were obtained from records of

The statistical analysis of data was based on the intention to treat

working hours completed by the clinical staff. Data on use of health

analysis. All data were analyzed with statistical software R (©The R

care were collected on an individual basis from the National Patient

foundation, version 3.3.1: R Foundation for Statistical Computing,

Register for hospital contacts and the National Health Service Register

Vienna, Austria). The control and intervention groups were compared

for GP services. Registry data was collected from the years 2013 to

using descriptive statistics and tested by t tests for continuous vari-

2015. Estimates of prices on use of inpatient and outpatient hospital

ables and chi-squared tests for categorical variables. Data on use of

care were determined individually for each patient from the National

resources and costs that are following a non-normal distribution were

Patient Register14 and based on Diagnosis Related Groups (DRG) from

tested with Mann-Whitney U rank sum tests. The derivation of clinical

the Danish reimbursement system. Prices of the intervention were

outcomes was accounted for in the clinical study.11 Statistical signifi-

estimated for each individual by multiplying average salaries for the

cance was defined at a 5% significance level. Results were presented

implicated professions with recorded time use. Costs were reported in

by means (confidence interval [CI]) for all variables included in the cost

Euros. All health care costs were discounted at appropriate rates to

analysis.

reflect 2016 prices, and were derived from national registers.

3 | RE SU LT S

2.5 | Choice of model and assumptions
Cost-consequence models analyze costs and consequences separately

Overall, 1499 patients were randomized and a total of 1467 patients

so that interpretations can be made on each outcome in comparison

were included in the analysis of costs. There were no noteworthy dif-

to the cost of the intervention. Intervention costs were estimated by

ferences between the randomization groups in the baseline

TABLE 1

Baseline characteristics of patients enrolled in the randomized controlled trial
Usual care
group, n = 498

Basic intervention
group, n = 493

Extended intervention
group, n = 476

P value

Gender, male (%)

220 (44.2)

245 (49.7)

214 (45.0)

0.171

Age, median (IQR)

73 [65, 80]

72 [63, 80]

71 [63, 79]

0.25

Number of admissions 1 year prior to inclusion, median (IQR)

2 [1, 3]

2 [1, 3]

2 [1, 3]

0.946

Number of days in hospital at the inclusion admission,
median (IQR)

4 [2, 8]

3 [1, 7]

3 [2, 8]

0.433

Abbreviation: IQR, interquartile range.
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Unit cost per item included in the analysis, €

TABLE 2

Cost component, mean
(range)

Unit cost

Description

Source

Pharmacist hour

€ 46

Average hourly wage rate of a pharmacist at a
public hospital

Mini HTA-schemea

Hospital doctor hour

€ 63

Average hourly wage rate of a public hospital
doctor

Mini HTA-schemea

Caretaking nurse hour

€ 31

Average hourly wage rate of a caretaking nurse
at a public hospital

Mini HTA-schemea

Admission service

€ 3848
(18.56-131.800)

Average cost of a hospital service or procedure
at admission for patients included in the study

Danish health data authoritiesb

Emergency department
visit

€ 103 (102.7-103)

Average cost of an emergency department visit
(not including operations or major
procedures) for patients included in the study

Danish health data authoritiesb

GP services

€ 11.5 (3.6-262.2)

Average cost of a GP service for patients
included in the study

The general practitioners association table
of feesc

Medication costs

€ 22.8
(1.95-4066.11)

Average cost per medication for patients
included in the study

Danish health data authoritiesd

Abbreviations: GP, general practitioner; HTA, Health Technology Assessment.
a
See http://www.ouh.dk/wm122682.
b
See http://sundhedsdatastyrelsen.dk/da/afregning-og-finansiering/takster-drg/takster-2016.
c
See https://www.laeger.dk/PLO-honorarer-og-takster.
d
See http://esundhed.dk/sundheds%C3%B8konomi/medicinpriser/Sider/medpris001.aspx.

characteristics as described in Table 1. The hospital length of stay,

control group (P(0,1) = 0.1652; P(0,2) = 0.9746). Costs of drug-related

when patients were included in the study, was 1.0 day higher on aver-

admissions were statistically significantly higher in the basic interven-

age in the control group, although not reaching statistical significance

tion and extended intervention groups compared with usual care (P

(P = 0.433). As seen in Table 2, the cost per work hour for a clinical

(0,1) = 0.031; P(0,2) = 0.007). Medication costs were € 250 on aver-

pharmacist was € 46.0; a GP service in our sample was € 11.5 on aver-

age in the usual care group, which was higher than the basic interven-

age, and a unit of prescribed medication was € 22.8 on average. Hos-

tion group at € 225 and the extended intervention group at € 226.

pital admissions had the highest unit price at € 3848 on average.

Overall costs were the lowest in the extended intervention, where the
total costs difference between usual care and the extended intervention
reached € 1657 on average. Clinical outcomes are provided in Table 5

3.1 | Incremental costs and outcomes

and comprise results of the clinical study measures. The primary outIn Table 3, use of resources is reported by median (and mean) along
with P-values testing for statistically significant differences between:
(a) usual care and basic intervention, P-value (0,1), and (b) usual care
and extended intervention, P-value (0,2). Time for the pharmacist and
other personnel groups was provided in the upper part of Table 3 and
was comprised of time used for the different elements in the intervention. The basic intervention required 26 minutes of intervention on
average whereas the extended intervention required nearly 2 hours,
which is in accordance with the intervention design. The average use

come was number of patients experiencing either admission or emergency department visit within 180 days after inclusion. The number was
lower in the extended intervention group and statistically significant
(Hazard Ratio [HR] 0.77, CI 0.64-0.93). The extended intervention group
also had statistically significant effects on number of patients who experienced readmissions within 30 days (HR 0.62, CI 0.46-0.84) and readmissions within 180 days (HR 0.75, CI 0.62-0.90). The extended
intervention appears to decrease drug-related admissions also, but the
effects are statistically insignificant (HR 0.80, CI 0.59-1.08).

of in-hospital services after discharge were lower in the extended
intervention group compared with the usual care group, and the difference in number of average admissions per patient was statistically

3.2 | Supplementary analysis

significant (P < 0.001). The average use of GP services and medicine

Total costs on average for specified subgroups are given in Table 6.

consumption after discharge was lower in the extended intervention

Costs are lower on average for the extended intervention group, spe-

group

significance

cifically in the subgroup analyses of men with statistical significance (P

(P = 0.8711), (P = 0.1509). The average costs were estimated and

as

well,

though

not

reaching

statistical

(0,2) = 0.02). Lower costs were also noted in men under 65 years,

reported as mean cost per patient in the groups and SD in Table 4.

women overall, and women above 65 years, but these differences

The costs of the basic intervention and extended intervention were €

were not statistically significant. The impacts on total costs from vary-

20 and € 88, respectively. The average hospital costs comprised by

ing the pharmacists' wage rate up by 36% (from €46 to €63 per hour)

resource use in Table 3 was highest in the usual care group at €

were € 16 732 (base case € 16 725) in the basic intervention group

16 802, and lower in the basic and extended intervention groups, cor-

and € 15 662 (base case € 15 631) in the extended intervention

respondingly, but this difference did not reach statistical significance

group. The results followed the primary analysis and the impact on

(P = 0.074). Neither did the difference in costs of GP services, where

the overall result was minor as total costs for the extended interven-

the intervention groups showed a slightly higher average than the

tion increased 0.2% compared with the base case.
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TABLE 3

Resource utilization, average per patient
Usual care group, n = 498

Basic intervention
group, n = 493

Extended intervention
group, n = 476

P value (0,1)a

P value (0,2)a

Resource use for the intervention, mean
Medications review during hospitalization
Pharmacist hours

0

0.43

0.46

Hospital doctor hours

0

<1 min

<1 min

Caring personnel hours

0

<1 min

<1 min

0

0

0.03

0

0

0.56

Pharmacist hours

0

0

0.51

Care personnel hours

0

0

<1 min

0

0

0.04

0

0

0.31

Compliance-improving initiatives during admission
Pharmacist hours
Interview at discharge
Pharmacist hours
Follow-up (3-5 days)

Follow-up <6 months (after inclusion)
Pharmacist hours
Follow-up (at 6 months)
Pharmacist hours
Hospital resource use, mean (CI)
Number of admissions

1.94 (1.82;2.05)

1.90 (1.79;2.02)

1.68 (1.58;1.78)

0.5951

0.0007c

Number of readmissionsb

0.35 (0.28;0.42)

0.33 (0.25;0.40)

0.23 (0.17;0.29)

0.5006

0.0139c

11.61 (10.24;12.97)

11.11 (9.87;12.35)

9.62 (8.45;10.79)

0.424

0.0352c

Number of in hospital days
Number of acute visits

0.30 (0.22;0.38)

0.26 (0.20;0.32)

0.23 (0.17;0.29)

0.8484

0.3499

Number of drug-related admissions

0.27 (0.21;0.32)

0.29 (0.23;0.36)

0.23 (0.18;0.29)

0.8878

0.111

22.0 (20.65;23.36)

23.80 (22.31;25.30)

22.27 (20.89;23.65)

0.1694

0.8711

25.62 (23.83;27.41)

25.37 (23.72;27.01)

24.43 (22.67;26.20)

0.9027

0.1509

GP resource use, mean (CI)
Number of services at GP
Medicines consumption, mean (CI)
Number of prescribed medications

Abbreviations: CI, confidence interval; GP, general practitioner.
P(0,1) tests H0: usual care differ from basic intervention, P(0,2) tests H0: usual care differ from extended intervention.
b
Admissions less than 30 days after discharge from hospital.
c
P ≤ 0.05.
a

4 | DISCUSSION

to the hospital. The differences in total costs were not statistically significant. In addition, the intervention demonstrated a clinical effect on

In this cost consequence analysis of a comprehensive pharmacist

admissions and acute visits within 180 days and on readmissions

intervention, the results favored the extended intervention group as

within 30 days.

the total costs were lower on average. In the base case analysis, total

It was observed that a higher number of patients opted out of the

costs differed by € 540 between usual care and basic intervention and

extended intervention group, withdrawing consent and thereby also

€ 1657 between basic intervention and extended intervention on

withdrawing from the intention to treat analysis. This was attributed

average, largely driven by difference in the costs related to admissions

to the burden of participating, as some patients did not have the

TABLE 4

Estimated average cost per patient (€), mean (CI)
P
P
value (0,1)a value (0,2)a

Usual care group, n = 498

Basic intervention
group, n = 493

Extended intervention
group, n = 476

Intervention costs

0

19.98 (18.98;20.99)

88.04 (84.44;91.63)

Hospital costs-hereof
drug-related
admission costs

16 802 (15 296.98;18 307.40)

16 240 (14 727.83;17 752.37)

15 072 (13 562.34;16 580.70)

0.5451

0.0744

1171 (882.29;1459.09)

1560 (1090.63;2029.4)

1348 (970.27;1726.28)

0.0311b

0.0074b

GP

245 (229.00;260.03)

269 (251.01;286.66)

256 (237.54;274.05)

0.1652

0.9746

Medication costs

250 (200.25;299.66)

225 (200.26;250.17)

226 (198.76;254.21)

0.1511

0.9746

Total costs

17 288 (15 780.48;18 794.97)

16 748 (15 232.79;18 263.82)

15 631 (14 120.26;17 141.86)

0.6036

0.1083

Abbreviations: CI, confidence interval; GP, general practitioner.
P(0,1) tests H0: usual care differ from basic intervention, P(0,2) tests H0: usual care differ from extended intervention. Test by nonparametric
Mann-Whitney U rank sum test.
b
P ≤ 0.05.
a

6

RASMUSSEN ET AL.

TABLE 5

Clinical outcomes
Usual care
group

Basic
intervention
group

Extended
intervention group

Hazard ratio, basic
intervention vs usual
care group

Hazard ratio, extended
intervention vs usual
care group

Composite endpoint, readmission or ED
visit within 180 days, n (%)

243 (48.8%)

233 (47.3%)

193 (40.5%)

0.94 (0.79-1.13)

0.77 (0.64-0.93)

Readmission within 180 days after
inclusion, n (%)

243 (48.8%)

233 (47.3%)

189 (39.7%)

0.95 (0.79-1.13)

0.75 (0.62-0.90)

Readmission within 30 days after
inclusion, n (%)

111 (22.3%)

98 (19.9%)

68 (14.3%)

0.89 (0.68-1.17)

0.62 (0.46-0.84)

ED visit, n (%)

21 (4.2%)

19 (3.9%)

15 (3.2%)

0.91 (0.49-1.69)

0.74 (0.38-1.44)

Died within 180 days after inclusion, n (%)

50 (10.0%)

42 (8.5%)

54 (11.3%)

0.84 (0.53-1.32)

1.05 (0.68-1.63)

Drug related readmission within 180 days
after inclusion, n (%)

96 (19.3%)

95 (19.3%)

75 (15.8%)

0.99 (0.75-1.32)

0.80 (0.59-1.08)

Drug related readmission within 30 days
after inclusion, n (%)

38 (7.6%)

34 (6.9%)

24 (5.0%)

0.90 (0.56-1.42)

0.65 (0.39-1.09)

Drug related death within 180 days after
inclusion, n (%)

6 (1.2%)

3 (0.6%)

5 (1.1%)

0.60 (0.14-2.52)

0.83 (0.22-3.11)

Abbreviation: ED, emergency department.

physical or mental capacity to take part in the intervention. Despite

impacted by diverging characteristics. The design and conduct of this

this, the differences between the groups were not statistically signifi-

study alleviated this potential problem by having broad inclusion cri-

cant at baseline, and the cost analysis was made without adjustment

teria11 and the pharmacists managed to include 80% of approached

for personal characteristics.

patients during day-time operation.

The economic evaluation followed the clinical trial, and hence

One limitation of our study may still be a lack of external validity,

drew upon its internal validity from a thorough randomization, compre-

as the study design focused on internal validity. This cost analysis

hensive intervention design, and existing data collection. The standard

related to a public sector system with a comprehensive reimburse-

deviations following the estimated costs were fairly large, which was a

ment system. Results on costs might be context specific on some

manifestation of the highly skewed distribution of costs. However, the

parameters, which should be considered when interpreting them. The

aim of the evaluation was to estimate total costs and consequences of

specific intervention would be applicable in other settings, but organi-

the intervention, and because the study was powered to detect statis-

zational aspects might influence the results. Another limitation is one

tical significance in the clinical outcomes, it should not necessarily be

of statistical insignificance in the cost results. This is hard to obtain

expected for the differences in average cost per patient.

because of the skewness in cost data, and would require an even

Compared with studies evaluating hospital costs in similar health

larger sample size. A third limitation is the perspective of the health

care systems,5,6,15 the pharmacist wage rate and hospital costs were

sector, which does not account for productivity loss. A proportion of

assessed in the same way. Therefore, while the calculated costs might

the patients are under 65 as seen in Table 6, and an analysis from a

not reflect opportunity costs, they are comparable to other economic

societal perspective might provide a different result.

evaluations in the field.

To summarize, our study provided information on estimated size

Previous economic evaluations of pharmacist's interventions suf-

of costs and outcomes to advise decision making in a public sector set-

fer from a lack of suitable control groups,15 a lack of inclusion of inter-

ting, and the combination of the analyzed costs and consequences sug-

vention costs,9 and an unclear perspective or insufficient description

gested that the intervention had an effect on patients' health sector

of costs.16 These potential problems were handled in the study as the

resource use. On this basis, national and local decision makers should

control group was chosen randomly and all pharmacists registered

consider implementing a medication review including follow-up for

time used for the intervention, which was included in the cost analy-

polypharmacy patients in countries with similar health care systems.

sis. Cost results were in line with previously published literature that

Given the differences in costs between subgroups, future studies

yielded cost savings,4,5,9 but opposite to the study most similar to our

could investigate whether patients at high risk of drug-related prob-

study.6 This study adds to the body of literature by being larger and

lems can be identified more accurately, and to what extent the inter-

more intensive in the extended intervention arm.

5,6,11

vention could be more focused. Furthermore, a study evaluating the

One purpose of a randomized clinical trial is to provide internal

effectiveness of the service in operation would strengthen external

validity, but a point of attention should be drawn to whether the

validity. Finally, there is room for cost-effectiveness analyses evaluat-

external validity of the study suffers from the randomized clinical trial

ing costs and health-related quality of life.

process. In general, patients are selected on the basis of a set of criteria with the purpose of being able to show a treatment effect in as
little time and in as few patients as possible, and the question is
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