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Objectives: Whether cost-effectiveness of secondary health care can be measured in a
simple, yet commensurate way was studied.

Methods: Approximately 4,900 patients’ health-related quality of life scores before and
after treatment were measured. Used were a combination of quality of life data with
diagnostic and financial indicators routinely collected in the hospital.

Results: Seventy percent of patients returned the first questionnaire and the informed
written consent to participate. Of these patients, 80 percent also returned the second
questionnaire sent out 3 to 12 months after treatment, depending on clinical specialty and
diagnostic category. The routine of sending out questionnaires could be automated in
such a way that data collection required only a limited amount of extra work. Patients were
generally satisfied with the fact that the hospital was interested in their well-being also
after treatment. No physician offered the chance to participate refused data collection in
the patient group he or she was responsible for. The attitudes of the nursing staff were
generally positive toward data collection, although it caused some extra work for some of
them. The possibility of relating already routinely collected financial performance
indicators with a relevant measure of treatment effectiveness, opened prospects for
refined analysis of cost-effectiveness of secondary health care.

Conclusions: Routine collection of health-related quality of life data as an indicator of
treatment effectiveness is feasible, requires only a small amount of extra work, and is
potentially very useful when combined with existing measures of hospital performance.

Keywords: Quality of life, Quality-adjusted life years, Cost-effectiveness, Treatment
outcome
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Society invests large amounts of money in secondary health
care without knowing the return on this investment, as the
health gains produced are not systematically assessed. In the
light of the scarcity of resources, this strategy can be consid-
ered irresponsible. Every effort should be made to ascertain
that health care is effective and that the resources available are
allocated to treatments shown to be cost-effective. To reach
this goal, secondary and tertiary health care need novel ways
of measuring cost-effectiveness that allow the comparison of
costs and health gains of various treatment alternatives.

Traditionally, the providers of the treatments have as-
sessed the effectiveness by using provider-oriented out-
comes. Such an approach is, however, prone to lead to sub-
jective and biased assessments. Furthermore, the clinical
outcomes used to evaluate effectiveness are usually disease-
or at best specialty-specific and do not allow comparison of
treatment results across different clinical specialties.

During recent years, it has been acknowledged that, in
addition to the length of life, also life’s quality is of im-
portance. Consequently, there have been several attempts to
develop new, generic (non—disease-specific) methods for the
estimation of treatment results that would take into account
patient preferences also. These approaches have mainly re-
lied on the use of health-related quality of life (HRQoL)
instruments such as the EQ-5D (EuroQol), SF-6D (based on
RAND-36/SF-36), HUI 3 (Health Utilities Index Mark III),
AQoL (Assessment of Quality of Life), and 15D (2;6).

HRQoL reflects the physical, psychological, and emo-
tional dimensions of health (3). It can be used to describe the
effects of an illness on the quality of life and the effect of
clinical interventions on health and general well-being (5).
In addition to the disease and its treatment, HRQoL is af-
fected by the general condition of the individual in question,
other health problems and sickness experiences he may have,
his phase of life, as well as the tasks and goals he has. The
different dimensions of health can be described with various
generic or disease-specific instruments. The generic instru-
ments allow the comparison of a variety of patient groups,
whereas the disease-specific instruments only give informa-
tion on the effect of a certain disease on health and, thus, are
not suited for comparison of treatment results across different
diseases.

In Finland, the idea of measuring the cost-effectiveness
of secondary health care by using a standard generic HRQoL
instrument (15D) was presented in 1996 (10). Pilot projects
since have demonstrated that it is feasible (1). A similar ap-
proach to the measurement of effectiveness has been used at
least in Canada, where outcomes of elective surgery in a large
group of surgical patients were successfully evaluated using
the SF-36 (13). However, they did not have cost-effectiveness
data.

In Helsinki University Hospital, a large referral hospital
providing secondary and tertiary health-care services for a
population of approximately 1.4 million, data on the cost of
treatment of the individual patients have been collected rou-
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tinely for years. These data, however, have not allowed the
estimation of cost-effectiveness of the treatments as indica-
tors of effectiveness have been missing. Our aim, therefore,
was to test the feasibility of collecting effectiveness data
using the generic 15D HRQoL instrument and combining
these data with the available cost data to create means for
estimating the cost-effectiveness of secondary and tertiary
health-care services routinely.

PATIENTS AND METHODS

Patients

Data collection began in March 2002 and has so far covered
patients receiving treatment according to normal hospital
routines in over thirty distinct medical entities (Table 1).

Health-Related Quality of Life

HRQoL is measured with the 15D. It is a generic, standard-
ized, self-administered instrument that can be used both as
a profile and a single index score measure. Its health state
descriptive system consists of 15 dimensions: moving, see-
ing, hearing, breathing, sleeping, eating, speech, eliminating,
usual activities, mental function, discomfort and symptoms,
depression, distress, vitality, and sexual activity. For each di-
mension, the respondent must choose one of the five levels
that best describes his/her state of health at the moment (the
best level = 1; the worst level = 5). The single index score
(15D score) on a 0—1 scale, representing the overall HRQoL,
is calculated from the health state descriptive system by using
a set of population-based preference or utility weights. An
index value of 1 represents full health and O is equivalent to

Table 1. Clinical Specialties and Medical Entities Studied in
the Project

Clinical specialties Medical entities

1. Ear, nose, and
throat diseases

2. Gynecology

3. Intensive care
medicine

4. Internal medicine

Nose operations, surgery for snoring,
speech disorders

Hysterectomy, gynecological cancer

Intensive care of surgical patients,
dialysis of acute renal failure

Arthritis, spondylarthropathy, coronary
artery disease, obesity, atrial

fibrillation

5. Neurology Stroke

6. Neurosurgery Intervertebral disc herniation,
neurostimulation in chronic pain

7. Ophthalmology Cataract

8. Psychiatry Eating disorders

9. Pulmonary disease  Sleep apnea

10. Surgery Reconstructive breast surgery, reductive

breast surgery, hip and knee
replacement surgery, lung cancer,
esophageal cancer, vascular surgery,
inguinal hernia, cholecystolithiasis,
prostatic hyperplasia, bladder cancer,
renal cancer, urolithiasis
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being dead (11). Validation studies have shown that the 15D
compares favorably with the other instruments of that kind
in most of the criteria and properties set to such instruments
(4:8;9;11;12).

The 15D questionnaire is mailed together with the in-
vitation to come to the hospital or given personally during
an ambulatory visit before hospitalization or start of ambula-
tory treatment. The patients are encouraged to fill in both the
questionnaire and the accompanying informed consent form
and to return both in a prepaid envelope by mail or to hand
them over to the staff when they enter the ward for treatment.
Those patients not responding to the first questionnaire are
considered unwilling to participate and are not approached
again.

After treatment, another questionnaire is sent, depend-
ing on the medical entity, usually 3 to 6 months after the
first questionnaire to patients having responded to the first
questionnaire. A reminder is sent once, if the patient does
not return this repeat questionnaire within 3 weeks. The pa-
tients are asked to return the repeat questionnaire in a prepaid
envelope by mail.

Disease Specific Questionnaires

In some medical entities, a disease-specific questionnaire has
been used in addition to the generic 15D questionnaire to al-
low comparison. Among the disease-specific questionnaires
used are, for example, the Health Assessment Questionnaire,
the Eating Disorder Inventory, the Harrison Hip Score, the
Knee Society Score, and the Depression Scale.

Costs and Service Organization

Direct costs of secondary health care are available from
the Ecomed patient administration system (Datawell Ltd.,
Finland) routinely used in the hospital. In addition to cost
data, the system includes data on patient variables (diagnosis,
therapeutic procedure, where discharged) and organization of
services such as urgency, waiting time, service provider (unit
and physician in charge), ad so on.

Cost-Effectiveness

To assess the cost-effectiveness of treatments, the 15D data
are combined with the cost data. At this stage, all information
allowing the identification of individual patients is removed
and the data are stored using patient-numbers only.

Ethical Considerations

Ethical approval for the study was obtained from the surgi-
cal and coordinating ethical committees of the Helsinki and
Uusimaa Hospital district. Every patient participating in the
study was asked to fill in an informed consent form.

Statistical Methods

The SPSS for Windows statistical software (SPSS, Inc.,
Chicago, IL, USA) was used to derive the preliminary results.

Outcome variables are reported as mean values or medians.
For comparison, the age and gender distribution of the gen-
eral population was matched with that of the patient groups
with weighting.

RESULTS

Data Collection and Recording

To date (by March, 2004), 4,900 patients have returned the
first questionnaire and 2,680 the repeat questionnaire (the
repeat questionnaire has not been due to all patients yet). The
average response rate has been over 70 percent, but there is
considerable variation between different clinical specialties
(Table 2).

All data concerning personal identification and address
details of the patients, clinical specialty in which they were
treated, and the data collected by the 15D questionnaires
are first entered into a Microsoft Access (Microsoft Co.,
Redmond, WA, USA) database specifically tailored for the
project. The mailing of the repeat questionnaires is based on
data automatically generated by this database.

From the Microsoft Access database, the data are later
transferred to the Ecomed database, where all cost data con-
cerning medical treatments given in the hospital are routinely
stored. At this stage, all data are encrypted so that individual

Table 2. Number of First and Repeat Questionnaires Re-
turned and the Corresponding Response Rates in Clini-
cal Specialties Where Data Collection Has Already Been
Terminated

Returned Response
Clinical specialty questionnaires  rate (%)
1. Neurosurgery
First questionnaire 373 60
Repeat questionnaire 3 months 320 86
after treatment
2. Neurology
First questionnaire 359 70
Repeat questionnaire 6 months 298 83
after treatment
Repeat questionnaire 12 months 351 98
after treatment
3. Rheumatology
First questionnaire 384 54
Repeat questionnaire 6 months 270 70
after treatment
4. Hip and knee replacement surgery
First questionnaire 298 77
Repeat questionnaire 6 months 274 92
after treatment
Repeat questionnaire 12 months 258 87
after treatment
5. Cataract surgery
First questionnaire 339 88
Repeat questionnaire 6 months 264 81

after treatment
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Figure 1. Health-related quality of life (15D score on a 0—1 scale) before and after treatments in different specialties or medical

entities.

patients cannot be identified from the database during further
analyses.

Feasibility

Attitudes of the hospital personnel—both physicians and
nurses—have generally been very positive toward the project.
For instance, the total number of patients entering treatment
during data collection was 419 in hip and knee replacement
surgery. Of these, 385 (92%) were offered the questionnaire,
indicating good compliance of the personnel with the data
collection. No physician who was offered the chance to par-
ticipate has refused data collection in the clinical specialty
he/she is responsible for. In all cases, initiation of data collec-
tion has required personal communication with those respon-
sible for distribution of the first questionnaires, and in some
cases, continuous attention and motivation has been needed
to ensure successful continuation of the data collection.

Costs of Data Collection

The total cost of the project (consisting of salaries, printing,
copying, mailing, data recording, statistical consulting, meet-
ing and travel costs, development of necessary software for
patient administration) has been 73,000 € by the end of year
2003. This amount equals approximately 16 € per patient
recruited.

Examples on the Use of Effectiveness Data

In most clinical specialties, data collection is still ongoing
and even in those, in which data collection has come to an
end, final analyses are still to be performed. Therefore, the
following results are preliminary and should be regarded as
mere examples of how, and for what, the data can be used,
not as definite estimates of the relative cost-effectiveness of
various interventions.

One of the most important possibilities the data of-
fers is the comparison of effectiveness (i.e., the change in
HRQoL) of treatments across different clinical specialties
(Fig. 1). Another significant possibility is to compare the
15D profiles, that is, the scores on the fifteen different di-
mensions of health before and after treatment. Figure 2 shows
that knee replacement surgery patients are clearly better off
on the dimensions of moving, usual activities, discomfort,
and symptoms as a consequence of treatment, but worse
off on sexual activity. Effectiveness of treatments can also
be examined as a function of, for example, gender or age
(Fig. 3).

In diagnostic groups such as cancer treatment, the
HRQoL data can be used to distinguish between the advan-
tages and disadvantages of radical and palliative treatment.
Figure 4 shows that, although palliative treatment may not
be effective in prolonging life, it can have a positive effect
on the quality of life of the patients. Comparison of the
15D profiles of patient groups and the age/gender-matched
general population can reveal on which dimensions the pa-
tients have more severe problems than the general popula-
tion and, thus, help target treatment to tackle those problems
(Fig. 5).

Examples on the Use of
Cost-Effectiveness Data

Combining effectiveness data with cost information allows
the estimation of short-term cost-effectiveness of various
interventions across different clinical specialties (Table 3;
Fig. 6). When the service provider (e.g., a ward or an individ-
ual physician) is known, cost-effectiveness data can also be
used to monitor the effectiveness of various service providers
and to possibly discover service problems at an early stage
(Fig. 7).
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Figure 2. The 15 dimensions and mean 15D score of health in knee replacement surgery patients before and 6 and 12 months

after knee surgery.
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Figure 3. Effect of gender and age on effectiveness (i.e. change in health-related quality of life score) of disc herniation surgery.
Square symbols represent the median, and the error bars represent the range.
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Figure 4. Health-related quality of life (15D score on a 0—1 scale) in esophageal carcinoma patients before and 6 months after
radical or palliative treatment.
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Figure 5. The 15D dimensions and mean 15D score of esophageal cancer patients and age/gender-matched general
population.
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Figure 6. Short-term cost-effectiveness of two surgical interventions (total hip replacement surgery and disc herniation
surgery).

Table 3. Short-Term Cost-Effectiveness of Various Interventions

15D score before 15D score after Mean costs Costs/difference
Intervention treatment treatment 15D score difference (Euros) In 15D score
Intervention A 0.8091 0.8469 0.0378 7,239 191,508
Intervention B 0.8008 0.8430 0.0422 7,613 180,403
Intervention C 0.8475 0.8708 0.0233 686 29,395
Intervention D 0.8046 0.8458 0.0412 3,691 89,512
Intervention E 0.7864 0.7875 0.0011 2,966 2,664,340
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Figure 7. Effect of treatment ward on short-term cost-effectiveness of hip replacement surgery.

By taking into account the length of life (the years
a patient can be expected to survive after a successful
intervention) and the HRQoL change and its duration, we
can estimate the cost utility (cost/quality-adjusted life years
[QALYs] gained) of the intervention (Fig. 8). This finding
can significantly affect judgments about treatments in cer-
tain subgroups as can be seen when comparing the short-term
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cost-effectiveness (Fig. 6) and cost utility (Fig. 8) of total hip
replacement in men and women.

DISCUSSION

The basis for our study has been the need for reliable effec-
tiveness and cost-effectiveness data to guide future decisions
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Figure 8. Cost-utility (i.e. cost/quality-adjusted life year gained [QALY]) of two common surgical interventions (total hip replace-
ment surgery and disc herniation surgery) assuming that the short-term health-related quality of life gain lasts for the rest of
the lifespan.
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on investments in health care. Such data should be available
with as little extra investment as possible and cover, on a
routine basis, at least all the most common treatments the
hospital provides. As our hospital, like most other hospitals,
has long collected rather meticulous data on costs, all that
is needed for the estimation of cost-effectiveness is an in-
dicator of effectiveness of treatments. To allow comparison
of different interventions across many clinical specialties,
this indicator of effectiveness needs to be generic, that is,
non—disease-specific.

For measuring effectiveness, we chose the 15D HRQoL
instrument due to its many desirable properties. The 15D
questionnaire can easily be filled in by the patients them-
selves. This ease is evidenced by the fact that the patients sel-
dom contacted the project personnel to ask for help concern-
ing the questionnaire, although contact details were readily
available on the project information sheet. In some clinical
specialties, HRQoL data were supplemented with disease-
specific outcome data. However, preliminary analyses show
that the disease-specific outcomes do not correlate especially
well with HRQoL. We acknowledge that disease-specific
outcomes are in many cases important for a given clin-
ical specialty to monitor their treatment outcomes and to
control the quality of the treatment given. Disease-specific
outcomes, however, rarely are suited for the estimation of
cost-effectiveness of treatments as they do not allow the
comparison of different clinical specialties with each other.
Furthermore, they rarely involve the viewpoint of the pa-
tient, that is, the patient’s conception of whether a particular
treatment has been helpful or not.

In addition to the specific disease and its treatment,
HRQoL can be affected by other health problems and sick-
ness experiences a patient may have. In most cases, these con-
ditions will be reflected in the 15D score. However, in some
cases more sophisticated analyses will be needed. These anal-
yses can be based partly on unexpected or illogical changes
in the 15D profile. Furthermore, our database also includes
secondary diagnoses, which can be used to create a system
that takes into account comorbidity by using validated co-
morbidity scores or other similar approaches.

Collection of effectiveness data proved to be fairly sim-
ple and did not require major investment. A single person can
fairly easily handle the mailing and data collection provided
that the mailing is at least partly automated using appropri-
ate software. Both the health-care personnel and the patients
appreciated the efforts to produce effectiveness data. This
finding was reflected in that none of the specialties refused
the offer to participate in our project, even though the dis-
tribution of the first questionnaires did in some cases cause
a little extra work for those sending out the invitations to
the patients. Staff of some specialties even approached us
spontaneously with a request to join the project.

Also, patients appreciated the unusual event that the
hospital was interested in their well-being afterward. An
indication of this appreciation is the unusually high re-
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sponse rate to the first questionnaire compared with surveys
in general. This finding despite that the patients were not
approached a second time if they had not returned the first
questionnaire. Also, the response rate to the repeat question-
naire was high, around 80 percent, showing the willingness
of the patients to participate.

The handling of patient data required the design of some
new software solutions in the beginning of the project. As
the Microsoft Access database was modified to meet our
needs, the mailing of questionnaires was sufficiently auto-
mated to be easily managed by one person alone. However,
if the measurement would take place on an even larger scale
in the future, efforts should be made to also automate the
data entry, which in our case was manual. One possibility is
to make the data collection, at least in part, Internet-based so
that patients can enter the data directly into a database. Fur-
ther automation of the mailing process could be achieved by
improving the database, for example, to take into account that
the covering letters of the questionnaires need to be tailored
to suit the individual needs of different clinical specialties.
Furthermore, combining the mailing system with the Finnish
population register to automatically ensure that the patient
is alive and the address is correct would further reduce the
amount of human resources needed for large scale routine
data collection.

The merging of effectiveness data with cost data and
information on the treatments posed no problems in the
Ecomed database. However, when individual patients had
been treated multiple times during the follow-up period, it
was sometimes difficult to ascertain to which treatment the
effectiveness data were connected. Similarly, it is also vir-
tually impossible to tell the effect of a single intervention
on the change in HRQoL if the patient has received treat-
ment for two or more illnesses during the follow-up. Some
of these problems can be overcome by manually checking
that the effectiveness data are linked to the right treatment
during the follow-up period. This process does not require
much work when the patient material is small but does not
solve the problem of how much each treatment has con-
tributed to the change in HRQoL. In large patient materi-
als, hand checking is exceedingly difficult but, on the other
hand, may not be that important, as some deviant patients
easily disappear into the mass when thousands of patients
are studied and, thus, do not bias the results in a significant
way.

Whether the cost-effectiveness data produced by our sys-
tem is able to really influence decision making remains to
be studied when enough data are available to make reliable
comparison across various interventions. When Wright and
colleagues studied outcomes of elective surgery using the
SF-36, their results showed some interesting differences in
the effectiveness of various surgical procedures. However,
only approximately half of the surgeons giving feedback
had positive comments about the project and the informa-
tion it produced. The rest believed it was of little value and
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did not want to receive such information on their patients
in the future (13). It may indeed be, as Wright et al. (13)
speculate, that some surgeons may have difficulty accepting
that self-reported HRQoL is a more valid outcome than their
own impressions and, thus, may be prone to deny the useful-
ness of such data (13). This finding could be an even bigger
problem in our project, where opposed to Wright et al., we
also report cost-effectiveness data, which may be seen by
some physicians as an attempt to limit their sovereign right
to decide what is right for each patient regardless of costs.
On the other hand, a limited number of other hospital deci-
sion makers so far interviewed considered our preliminary
cost-effectiveness data very useful.

The approximate cost of data collection, €16 per patient,
may not be considered quite insignificant and is higher than
the $12 Canadian per patient reported by Wright et al. (13).
One has to bear in mind, however, that our costs include all
the initial investments in the development of the system, and
we are confident that, once the system is up and running,
the cost per patient will be significantly lower. Further cost
reductions can certainly be achieved by the automation of
the data collection so that, compared with the value of the
information received, costs of data collection eventually can
be expected to be trivial.

Measurement and interpretation of the cost-effectiveness
data is especially suited for comparison of fairly straightfor-
ward interventions such as various surgical procedures. We
have attempted, however, to collect data also on more vague
disorders, where the intervention does not consist of a sin-
gle, well-defined procedure. These entities include, for exam-
ple, rheumatology, intensive care, and treatment of obesity.
Whether HRQoL data can be used to assess the effectiveness
of also such treatments remains to be seen, as data collec-
tion in these fields is still in progress. However, preliminary
results concerning the treatment of, for example, esophageal
cancer, showing clear HRQoL benefits from palliative treat-
ment, indicate that our approach may well work in less clearly
defined treatment entities as well.

In conclusion, our project shows that routine collection
of effectiveness data is feasible and does not require major
extra investment. Data on effectiveness can be easily used
to complement the already available cost data to produce
estimates of cost-effectiveness of various interventions. At-
titudes of both clinicians and patients have been favorable
toward data collection, indicating that estimation of cost-
effectiveness of treatments is generally considered neces-
sary. Preliminary experiences also allude that other decision-
makers appreciate cost-effectiveness data. Whether the data
produced really affect allocation of resources, however, must
be established in future studies.

POLICY IMPLICATIONS

Our approach enables routine collection of cost-effectiveness
data based on QALYs, which, for example, the National

Institute for Clinical Excellence responsible for providing
national guidance on treatments and care for those using the
NHS in England and Wales uses as the principal measure of
health outcome (7).
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