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ABSTRACT
Objective: A pay for performance programme was introduced in 2009 by a Swedish county with
1.6 million inhabitants. A process measure with payment linked to coding for medication reviews
among the elderly was adopted. We assessed the association with inappropriate medication for
five years after baseline.
Design and setting: Observational study that compared medication for elderly patients enrolled
at primary care units that coded for a high or low volume of medication reviews.
Patients: 144,222 individuals at 196 primary care centres, age 75 or older.
Main outcome measures: Percentage of patients receiving inappropriate drugs or polyphar-
macy during five years at primary care units with various levels of reported medication reviews.
Results: The proportion of patients with a registered medication review had increased from
3.2% to 44.1% after five years. The high-coding units performed better for most indicators but
had already done so at baseline. Primary care units with the lowest payment for coding for
medication reviews improved just as well in terms of inappropriate drugs as units with the high-
est payment – from 13.0 to 8.5%, compared to 11.6 to 7.4% and from 13.6 to 7.2% vs 11.8 to
6.5% for polypharmacy.
Conclusions: Payment linked to coding for medication reviews was associated with an increase
in the percentage of patients for whom a medication review had been registered. However, the
impact of payment on quality improvement is uncertain, given that units with the lowest pay-
ment for medication reviews improved equally well as units with the highest payment.
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Introduction

Pay for performance (P4P), a concept by which incen-
tives are linked to evidence-based activities or goal
achievement, has become integral to many health-care
systems in the past few decades [1,2]. As quality out-
come measures are difficult to define, however, the
ones that are easy-to-obtain (low-hanging fruit) may
be unduly used as substitute targets for payment [3].
Such process measures are often based on coding of a
task in an administrative system. There are limitations
to the use of process measures, such as a weak or
indirect association between the indicator and out-
come [4]. Given that incentive programmes frequently
use process measures, it is important to determine

whether the desired effect has been achieved. This
study will add to existing knowledge about whether
rewarding the coding for a process measure may be
associated with the desired outcome.

Medication reviews among patients age 75 and

older has served as a process measure and a target for

payment as part of a detailed P4P payment scheme in

Region V€astra G€otaland, Sweden since 2009 [5].
The aim of the study was to determine whether the

adoption of a P4P process measure linked to medica-
tion review coding had been associated with an
increase in the volume of medication reviews and an
improvement in drug treatment for the elderly. We
assessed whether primary care units with the highest
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volume of medication review coding reduced their
prescribing of inappropriate medications more than
those with the lowest volume, as measured by
national indicators of the quality of drug therapy
among the elderly.

Materials and methods

Study basis

Region V€astra G€otaland has approximately 1.6 million
inhabitants and 196 primary care units. The payment
programme uses a fixed payment scheme for individuals
enrolled at primary care units (capitation) based on age,
sex and socio-economic indicators. Reimbursement also
proceeds from the average Adjusted Clinical Groups
(ACG) weight of the listed population, which in turn
depends on diagnosis coding [6]. No payments are made
for appointments or phone calls. Financial compensation
for primary care units varied over the period of observa-
tion – no more than 4% of the revenue came from P4P.
The total number of quality indicators linked to P4P has
varied over the years.

Coding for medication reviews has been a quality
indicator for the P4P programme since 2009 among
patients aged 75 and older. Among patients with a
reported code for medication review, there has been a
lower and an upper limit between which financial
compensation is granted. At the end of the study
period, no compensation was being granted if the pro-
portion of patients with a code for medication reviews
was less than 30%; maximum compensation was
granted as of 60%. The maximum payment granted to
a primary care unit linked to medication reviews was
20% in 2009–2010, 1.4% in 2011 and 6.3% afterwards,
of the total P4P payment. During the study years of
2009–2013, the medical record code remained the
same (UV022).

A medication review should be performed at least
once a year during an appointment at the primary
care centre or at home. Procedures for performing a
medication review in the region have been docu-
mented since 2008 [7]:

� Identify current medications including over-the-
counter drugs;

� Perform appropriate lab tests and controls (blood
pressure, renal function, etc.);

� Evaluate and reconsider the medication based on
the patient’s state of health (indication, dosage,
efficacy, potential adverse effects, appropriateness,
drug–drug interactions, etc.);

� Draw up a plan for adjustments;

� Inform the patient and make sure to document all
decisions.

Study subjects

This study was based on information obtained by link-
ing the Regional Health care Database (VEGA), the
Swedish Prescribed Drug Register and the Swedish
Population Register.

VEGA covers all private and public primary health-
care centres in Region V€astra G€otaland. Diagnoses are
coded according to the International Statistical
Classification of Diseases and Related Health Problems,
ICD-10.

The Prescribed Drug Register contains information
about all prescriptions that have been filled in Sweden
since 1 July 2005 [8,9].

The Population Register (birth, marriage, death, etc.)
is kept by the Swedish Tax Agency.

Annual data for 2009–2013 from VEGA were
obtained for all patients (181,210) age 75 and older
with at least one primary healthcare appointment dur-
ing the year. The data included date of birth, sex, pri-
mary care unit, number of appointments, medication
reviews as well as principal and ancillary diagnoses.
ACG were calculated from diagnoses in primary care
and weighted each December 31 as a measure of
morbidity.

The date of death was obtained from the Swedish
Population Register. The patients included in the anal-
yses for each year (2009–2013) had all turned 75 by
the previous 31 December. Only patients enrolled at
the same primary care unit for the whole study period
or until death were included (145,383). Patients
enrolled at a primary care unit not existing in 2013
were excluded. A total of 144,222 patients were
included for analysis (up until the year before their
death when applicable).

Drug treatment indicators

For each patient, a medication list was compiled as of
each December 31 in accordance with an established
method employed by the Swedish National Board of
Health and Welfare [10]. In order to assess whether a
drug should be on the list, the date that the prescrip-
tion was filled, the quantity dispensed and the dosage
were included.

Drug treatment indicators:

� Inappropriate drugs
� Long-acting benzodiazepines – N05BA01,

N05CD02, N05CD03
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� Drugs with anticholinergic effects – A03AB,
A03BA, A03BB, A04AD, C01BA, G04BD, N02AG,
N04A, N05AA, N05AF03, N05AH02, N05BB01,
N06AA, R06AA02, R06AB, R06AD, R06AX02

� Tramadol – N02AX02
� Propiomazine – N05CM06

� Polypharmacy
� concomitant treatment with 10 or more drugs

on a regular basis or as needed
� concomitant treatment with three or more psy-

chotropic drugs on a regular basis or as needed
– N05A, N05B, N05C, N06A

� Drug indicators for which the importance of a cor-
rect indication is emphasised
� Antipsychotics – N05A, with the exception of

N05AN
� Non-steroidal anti-inflammatory drugs (NSAIDs)

– M01A, with the exception of M01AX05
� Proton-pump inhibitors (PPIs) – A02BC

� Other drug indicators for comparison
� Statins – C10AA
� Oxazepam – N05BA04, the percentage of this

drug among patients treated with anxiolytics
should be high

� Zopiclone – N05CF01, the percentage of this
drug among patients treated with hypnotics
should be high

� Potential drug–drug interactions
� C-interaction (may lead to altered efficacy or

adverse reactions but can be managed by indi-
vidual dosage and/or plasma concentration
measurements)

� D-interaction (can lead to serious clinical conse-
quences in terms of severe adverse reactions or
inefficacy and cannot be managed by individual
dosage; the combination should be avoided).

Statistical methods

Primary care centres were broken down into three
groups of equal size based on the lowest (1), medium
(2) and highest (3) percentage of patients for whom a
medication review was performed in 2013.

The dependent variables are the drug treatment
indicators listed above and the number of drugs.
Descriptive statistics are presented in terms of the
arithmetic mean and the standard deviation for con-
tinuous variables, as well as frequencies and percen-
tages for categorical variables.

Each dependent variable was modelled using a
mixed generalised linear model with a compound
symmetry covariance matrix capturing the correlation
between observations on the same subject. All models

included covariates for age, sex and ACG weight as
adjustment for possible confounding and utilised a
logistic link function and a binomial distribution
except for the number of drugs which was modelled
using a log link function and a Poisson distribution.

All hypothesis tests had a two-sided alternative
hypothesis; a p value <.05 was considered statistically
significant. No correction for multiple comparisons was
used and consequently the interpretation is focused
on the overall pattern rather than the outcome of sin-
gle hypothesis tests.

The statistical analyses were performed using SPSS
version 20.0 (SPSS Inc., Chicago, IL) and SAS version
9.4 (SAS Institute, Cary, NC).

Results

Descriptive data for each year are shown in Table 1.
The percentage of patients with a registered medica-
tion review increased over the years in all three
groups and was consistently higher in Group 3. The
same applies to ACG weight.

There were 65 primary care centres in Group 1, 28
of which coded for too few medication reviews to sat-
isfy the threshold for compensation in 2013. There
were 66 primary care centres in Group 2 and 65 in
Group 3, 34 of which coded for a high percentage of
medication reviews and qualified for the greatest pos-
sible compensation in 2013. The proportion of patients
with a registered medication review was 6–39% in
Group 1, 39–52% in Group 2 and 53–91% in Group 3.

The percentage of patients with inappropriate
drugs and polypharmacy were generally lower in
Group 3 than in Group 1, see Table 2 and Figure 1.
The tendency over time, in all groups, was a decrease
in drug use and thereby an improvement in the drug
treatment indicators.

Although, the ratios when comparing the change
from year 2009 to 2013 all have overlapping confi-
dence intervals indicating no significant differences in
performance improvement between the groups, see
Table 3.

Discussion

Statement of principal findings

Primary care units with the lowest payment for coding
of medication reviews improved comparatively the
same as those with the highest payment. The latter
units performed better for some indicators but had
already done so before P4P was introduced. Overall,
the adoption of payment for this process measure was
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followed by a rapid increase in patients with a regis-
tered medication review code. Measures of drug treat-
ment in the elderly also improved, but the role of the
payment programme is uncertain.

Strengths and weaknesses

One strength of our study is that it includes all elderly
patients with a primary health care appointment dur-
ing a year in a region with 1.6 million inhabitants. All
196 primary care units had the same payment system.
Data were collected in a uniform manner and

information about all prescribed medications picked
up by the patients was available for analysis.

The indicators have been used for national compari-
sons since 2004 and they have been used in numerous
scientific publications as a measure of appropriate/
inappropriate medical treatment in the elderly
[8,11,12].

One weakness is that we did not perform compari-
sons with units that did not have payment for this
process measure, given that all units in the region
relied on the same payment system during the period.
Instead we compared primary care units that achieved
various targets such that they qualified for

Table 2. Estimated percentage of patients taking drugs in each primary care centre group for 2009 and 2013 with 95% confi-
dence intervals based on mixed generalised linear models.

2009 2013

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

N 32,202 35,231 29,316 31,528 34,356 29,186
Number of drugs (mean) 5.37 [5.32, 5.41] 5.06 [5.02, 5.10] 5.02 [4.98, 5.06] 4.30 [4.26, 4.33] 4.14 [4.11, 4.17] 4.05 [4.02, 4.09]
Inappropriate drugs (%) 13.03 [12.65, 13.42] 12.02 [11.67, 12.38] 11.58 [11.20, 11.96] 8.48 [8.18, 8.78] 8.03 [7.75, 8.31] 7.43 [7.15, 7.72]

Long acting benzodiaze-
pines (%)

3.18 [2.99, 3.39] 2.78 [2.61, 2.96] 2.37 [2.20, 2.55] 1.85 [1.71, 2.00] 1.69 [1.57, 1.83] 1.34 [1.22, 1.47]

Drugs with anticholiner-
gic effect (%)

5.82 [5.56, 6.10] 5.51 [5.27, 5.77] 5.42 [5.16, 5.70] 4.23 [4.02, 4.45] 4.13 [3.93, 4.33] 4.00 [3.80, 4.22]

Propiomazine (%) 2.69 [2.51, 2.88] 2.49 [2.33, 2.67] 2.52 [2.34, 2.71] 1.69 [1.55, 1.83] 1.51 [1.39, 1.64] 1.37 [1.25, 1.50]
Tramadol (%) 2.62 [2.44, 2.81] 2.42 [2.26, 2.60] 2.31 [2.14, 2.49] 1.46 [1.34, 1.59] 1.38 [1.27, 1.50] 1.29 [1.18, 1.42]

Ten or more drugs (%) 13.59 [13.18, 14.01] 12.10 [11.74, 12.47] 11.75 [11.36, 12.15] 7.23 [6.97, 7.50] 6.89 [6.65, 7.13] 6.53 [6.29, 6.78]
Three or more psychotropic

drugs (%)
4.97 [4.72, 5.22] 4.43 [4.21, 4.66] 4.27 [4.04, 4.51] 3.11 [2.94, 3.29] 2.93 [2.78, 3.10] 2.79 [2.63, 2.96]

Antipsychotics (%) 3.01 [2.82, 3.21] 2.88 [2.71, 3.07] 2.78 [2.59, 2.97] 1.66 [1.54, 1.80] 1.81 [1.68, 1.95] 1.52 [1.40, 1.66]
NSAIDs (%) 5.94 [5.68, 6.21] 5.73 [5.49, 5.99] 5.67 [5.41, 5.94] 3.32 [3.13, 3.52] 3.30 [3.12, 3.48] 3.30 [3.11, 3.51]
Statins (%) 19.13 [18.68, 19.60] 18.93 [18.50, 19.37] 18.03 [17.58, 18.50] 20.50 [20.05, 20.96] 20.92 [20.48, 21.35] 19.78 [19.33, 20.24]
Oxazepam (%) 5.94 [5.68, 6.21] 4.90 [4.68, 5.13] 5.19 [4.94, 5.45] 4.00 [3.80, 4.20] 3.58 [3.40, 3.76] 3.54 [3.36, 3.73]
Zopiclone (%) 9.52 [9.19, 9.86] 9.76 [9.45, 10.09] 9.89 [9.54, 10.24] 7.99 [7.71, 8.29] 8.27 [8.00, 8.55] 8.22 [7.93, 8.52]
PPIs (%) 16.94 [16.50, 17.39] 14.68 [14.29, 15.08] 14.79 [14.36, 15.22] 14.32 [13.95, 14.71] 12.66 [12.33, 13.01] 12.65 [12.29, 13.02]
C-interaction (%) 15.34 [14.92, 15.77] 13.56 [13.18, 13.94] 13.69 [13.28, 14.11] 12.00 [11.65, 12.35] 11.35 [11.03, 11.67] 11.20 [10.86, 11.54]
D-interaction (%) 2.15 [1.99, 2.33] 2.08 [1.93, 2.25] 2.35 [2.17, 2.53] 1.65 [1.52, 1.79] 1.52 [1.40, 1.64] 1.60 [1.48, 1.74]

NSAID: non-steroidal anti-inflammatory drugs; PPI: proton-pump inhibitors.

Table 1. Descriptive data presented for 2009–2013.
2009 2010 2011 2012 2013

N 96,749 95,007 94,402 94,190 95,070
Primary care centres (n) 191 191 192 193 196
Patients/primary care centre (mean) 507 498 492 488 485
Appointment at primary care centre 86,955 (89.9%) 86,403 (90.9%) 85,947 (91.0%) 86,191 (91.5%) 87,465 (92.0%)
Age (mean, SD) 81.8 (5.1) 81.8 (5.1) 81.8 (5.2) 81.8 (5.2) 81.8 (5.2)

Group 1a 81.8 81.8 81.8 81.8 81.7
Group 2a 81.8 81.8 81.8 81.8 81.9
Group 3a 81.8 81.8 81.8 81.8 81.7

Sex, female 57,751 (59.7%) 56,655 (59.6%) 56,006 (59.3%) 55,700 (59.1%) 55,914 (58.8%)
Group 1 (%) 59.3 59.3 59.1 58.9 58.5
Group 2 (%) 60.4 60.4 60.1 59.9 59.7
Group 3 (%) 59.3 59.1 58.6 58.5 58.1

Medication review coding 3116 (3.2%) 26,015 (27.4%) 38,223 (40.5%) 43,485 (46.2%) 41,963 (44.1%)
Group 1 (%) 2.2 17.5 26.0 30.2 27.6
Group 2 (%) 3.2 27.7 40.9 49.1 44.8
Group 3 (%) 4.4 37.9 55.9 60.0 61.3

ACG weight (mean, SD) 3.34 (2.40) 4.27 (2.60) 4.69 (2.64) 4.96 (2.65) 5.09 (2.67)
Group 1 3.15 4.07 4.42 4.65 4.74
Group 2 3.39 4.30 4.75 5.03 5.15
Group 3 3.50 4.45 4.91 5.20 5.40

The primary care centre groups were broken down into those with a low (Group 1), medium (Group 2) and high (Group 3) percentage of patients who
were coded for a medication review in 2013.
aThe number of patients in the various groups ranged from 28,736 (Group 3, 2011) to 35,231 (Group 2, 2009). ACG: Adjusted Clinical Groups.

274 H. €ODESJ€O ET AL.



different payment. Thus, we cannot rule out the possi-
bility that the payment system itself attracted atten-
tion, albeit not all units stood to benefit financially.
Nevertheless, our study provides insight into whether

units with a greater payment for a process measure
were more successful in achieving the desired out-
come. The study was made possible by the large vari-
ation among primary care units in the region.
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Figure 1. Development over time in Groups 1 and 3 for the percentage of patients taking inappropriate drugs, 10 or more drugs,
three or more psychotropic drugs, antipsychotic drugs, NSAIDs and statins. The estimates are based on mixed generalized linear
models. NSAID: non-steroidal anti-inflammatory drugs.

Table 3. Estimated ratios for all drug indicators comparing 2013 to 2009 with odds ratio for all variables except number of drugs
where a simple ratio is used.

Group 1 Group 2 Group 3

Number of drugs 0.80 [0.79, 0.81] 0.82 [0.81, 0.83] 0.81 [0.80, 0.82]
Inappropriate drugs 0.62 [0.59, 0.65] 0.64 [0.61, 0.67] 0.61 [0.58, 0.64]

Long acting benzodiazepines 0.57 [0.53, 0.62] 0.60 [0.56, 0.66] 0.56 [0.51, 0.62]
Drugs with anticholinergic effect 0.71 [0.67, 0.76] 0.74 [0.69, 0.78] 0.73 [0.68, 0.78]
Propiomazine 0.62 [0.56, 0.68] 0.60 [0.54, 0.66] 0.54 [0.48, 0.60]
Tramadol 0.55 [0.50, 0.61] 0.56 [0.51, 0.62] 0.55 [0.50, 0.62]

Ten or more drugs 0.50 [0.47, 0.52] 0.54 [0.51, 0.56] 0.53 [0.50, 0.55]
Three or more psychotropic drugs 0.61 [0.57, 0.66] 0.65 [0.61, 0.70] 0.64 [0.60, 0.69]
Antipsychotics 0.55 [0.50, 0.60] 0.62 [0.57, 0.67] 0.54 [0.49, 0.60]
NSAIDs 0.54 [0.51, 0.58] 0.56 [0.52, 0.60] 0.57 [0.53, 0.61]
Statins 1.09 [1.05, 1.13] 1.13 [1.10, 1.17] 1.12 [1.08, 1.16]
Oxazepam 0.66 [0.62, 0.70] 0.72 [0.68, 0.76] 0.67 [0.63, 0.71]
Zopiclone 0.83 [0.79, 0.87] 0.83 [0.80, 0.87] 0.82 [0.78, 0.85]
PPIs 0.82 [0.79, 0.85] 0.84 [0.81, 0.87] 0.83 [0.80, 0.87]
C-interaction 0.75 [0.72, 0.78] 0.82 [0.78, 0.85] 0.79 [0.76, 0.83]
D-interaction 0.76 [0.69, 0.85] 0.72 [0.65, 0.80] 0.68 [0.61, 0.75]

NSAID: non-steroidal anti-inflammatory drugs; PPI: proton-pump inhibitors.
The estimates are presented with 95% confidence intervals and are based on mixed generalized linear models.
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The approach would not have worked for a system,
such as the NHS in England, in which all providers are
close to maximum levels of payment [13].

ACG weight might not accurately reflect individual
disease burden, given that ACG reporting was also
financially rewarded during the study period. If units
with a high level of medication review coding were
more likely to report ACG diagnoses, the percentage
of patients with inappropriate drug use would appear
to be lower due to statistical adjustment for high cod-
ing units and the differences between the groups
would be overestimated. Statin prescriptions were
however similar in all three groups despite differences
in ACG weight, suggesting that the cardiovascular dis-
ease burden was also similar.

There are of course other reasons than economic,
that pharmaceutical treatment of the elderly has
changed during the time period we studied. During
part of the study period (2011–2014), there was a
national focus on the care of the elderly including
aspects of medication. The national drug treatment
indicators used in the study have been communicated
to medical professions both before and during the
study period.

The indicators are measures of inappropriate medi-
cation on group level. The optimal level of use is
unknown and not assumed to be zero. Comparison
with other counties in Sweden suggests that we have
not yet reached an optimal level for the indicators we
have studied. For example, the counties with the low-
est use of inappropriate drugs or NSAIDs have 30–50%
lower use compared to the studied county [14]. The
trends for use of inappropriate drugs in the region
were comparable to national data presented by a
Swedish study in 2014 [8].

Findings in relation to other studies

Overall, P4P was followed by a sustained increase in
patients with a registered code for medication review,
which was in line with earlier studies that found incen-
tives to be effective in changing clinical practice
[1,15–17]. One study concluded that bonuses led to an
increase in the number of high-quality medical plans,
though without any change in quality of care [18]. A
British study found that P4P was followed by increased
reporting of smoking cessation advice and reduction
in smoking, but no comparison was performed
between units that were more or less active [19].

The correlation between process measures and out-
comes is often weak [4], and evidence for medication
reviews as a means of ensuring proper treatment is
lacking [20,21]. There is a risk of generating ‘box-

ticking’ behaviour by which the target (action coding)
is reached but the sought-after effect (better medical
treatment) is not [18,22,23]. Primary care centres that
coded for a high proportion of medication reviews in
our study had already been doing so at baseline.
Primary care units with active quality management
might reasonably be expected to perform better and
profit from an incentive model once it has been adopted.

Other process measures have been used by the P4P
programme in the region, including coding for the
Alcohol Use Disorder Identification Test (AUDIT), health
promoting advice to patients with hypertension and
prescribed physical exercise [24]. Whether payment for
these process measures has any effect is difficult to
assess, given that the outcome is affected by many
uncontrolled confounders. We have chosen to study
medication reviews as representative of these types of
indicators based on coding for procedures. For medi-
cation reviews, we can compare the outcome –
inappropriate drug treatment based on reliable drug
prescription data. In addition, a relatively large per-
centage of payment has been for medication reviews
in order to improve care of the elderly.

A review of medication and appropriate communi-
cation with the patient is necessary to ensuring proper
treatment. We did not study whether high-quality
medication reviews lead to better treatment because
we did not have information about the quality of
reviews or whether they had actually been performed
but not reported or vice versa. We did study changes
in the volume of medication reviews and various
measures of inappropriate treatment once payment
had been introduced for reporting a code.

Meaning of the study

Medication reviews among elderly patients are part of
daily primary care. With the aim of improving drug
treatment among the elderly, payment was focused
on formal reporting with a diagnostic code when a
medication review had been performed. Our five-year
follow-up shows that payment was being allocated to
primary care units that had already performed better
than average at baseline and that units with the low-
est payment improved just as well as those with the
highest payment. This study adds to our knowledge
about the use and limits of process measures in terms
of incentivising quality improvements in primary care.
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