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ABSTRACT
Objective A pay-for-performance (P4P) programme for primary care was introduced in 2011 by a
Swedish county (with 1.6 million inhabitants). Effects on register entry practice and comparability of
data for patients with diabetes mellitus were assessed.
Design and setting Observational study analysing short-term outcomes before and after
introduction of a P4P programme in the study county as compared with a reference county.
Subjects A total of 84 053 patients reported to the National Diabetes Register by 349 primary care
units.
Main outcome measures Completeness of data, level and target achievement of glycated
haemoglobin (HbA1c), blood pressure (BP), and LDL cholesterol (LDL).
Results In the study county, newly recruited patients who were entered during the incentive
programme were less well controlled than existing patients in the register – they had higher HbA1c
(54.9 [54.5–55.4] vs. 53.7 [53.6–53.9] mmol/mol), BP, and LDL. The percentage of patients with entry
of BP, HbA1c, LDL, albuminuria, and smoking increased in the study county but not in the reference
county (+26.3% vs –1.5%). In the study county, with an incentive for BP5130/80 mmHg, BP data
entry behaviour was altered with an increased preference for sub-target BP values and a decline in
zero end-digit readings (38.3% vs. 33.7%, p50.001).
Conclusion P4P led to increased register entry, increased completeness of data, and altered BP
entry behaviour. Analysis of newly added patients and data shows that missing patients and data
can cause performance to be overestimated. Potential effects on reporting quality should be
considered when designing payment programmes.

KEY POINTS

� A pay-for-performance programme, with a focus on data entry, was introduced in a primary care
region in Sweden.

� Register data entry in the National Diabetes Register increased and registration behaviour was
altered, especially for blood pressure.

� Newly entered patients and data during the incentive programme were less well controlled.
� Missing data in a quality register can cause performance to be overestimated.
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Introduction

A pay-for-performance (P4P) programme covering 40

clinical indicators was introduced in 2011 by the Västra

Götaland Region (VGR) of Sweden [1]. For diabetes

mellitus (DM) care, financial incentives were linked to

nine indicators covering register entry and the fulfilment

of intermediate medical targets. Register entry and

thereby reporting quality was remunerated better than

medical target achievement. P4P payment was based on

data in the National Diabetes Register (NDR) [2].

Evidence for the effectiveness of P4P is inconclusive

[3–5]. The National Health Service in the UK uses a

similar payment programme, which demonstrated

increased quality of care for the first year after introduc-

tion [6]. Concern has been expressed that adoption of

P4P might elicit behaviours that jeopardize data quality,

such as exclusion of patients who are not likely to reach

the targets [7,8]. In order to use national registers as a

basis for quality improvement and reimbursement, data

quality must be consistent for all providers. Good

reporting quality and completeness of data are import-

ant, at both the care unit and patient level [9].

The effects of a P4P payment programme in a

Swedish context that is based on national quality
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register data and that focuses on register entry quality

have not been studied previously. An influx of patients

and results that have not been entered previously may

influence the comparability of care providers. Increased

knowledge of the effects of poor reporting quality and

thereby of missing data is needed.

Our aim was to assess the effects of the payment

programme that had been adopted on register entry

practice for individuals with DM by using patient data in

the NDR. Register data quality and comparability were

studied by evaluating characteristics of new patients and

data that were entered after introduction of the P4P

payment programme.

Material and methods

Study basis

A new P4P payment programme was introduced by VGR

(the study county) on 1 January 2011. To avoid uncon-

trolled changes over time we included and compared

data from 2010 and 2011. We chose the Skåne Region as

the reference county because it is similar to VGR in terms

of its primary care organization including population

choice and enrolment with a primary care unit, respon-

sibility for expenditures and the gross structure of the

payment programme [10]. Both counties used a fixed-

payment approach for enrolled individuals (capitation)

to primary care units based on age, sex, socio-economic

indicators, diagnostic classification, etc. There was no

payment for patient visits or contacts. NDR patient entry

(regardless of the completeness of data) was rewarded

in both counties during the study period. The counties

are demographically similar in terms of urban and rural

areas. The population of the study county in 2011 was

1.6 million and it had 200 primary care units. The

reference county had 1.3 million inhabitants and

149 primary care units [11].

After introduction of the P4P programme a maximum

of 4% of the total income of primary care units was

based on quality indicators, approximately one-quarter

of which was accounted for by DM care [1]. Participation

of a care unit in the incentive programme was manda-

tory and there was no system for excluding patients. The

P4P programme in the study county rewarded NDR

patient entry in the same way as before, as well as the

percentage of patients with:

(1) a recorded value of HbA1c, BP, LDL cholesterol,

albuminuria and smoking respectively;

(2) HbA1c552 mmol/mol;

(3) BP5130/80 mmHg;

(4) LDL cholesterol52.5 mmol/l.

Of payment linked to quality indicators, 79% involved

register entry (patients 53%, separate variables in

accordance with no. 1 above 5.3% each) and 21%

involved intermediate medical outcomes (HbA1c and BP

5.3% each, LDL cholesterol 10.5%). The threshold for full

compensation was set below 100% for all quality

indicators; for example full compensation is achieved

when 65% of the patients reach BP5130/80.

The NDR was launched in 1996 as a nationwide,

population-based register for quality improvement of

DM care [2]. Annual reporting to the register is

performed by separate care units either online or

through databases of clinical records. All included

patients gave their informed consent. The register

covers approximately 85% of Swedish patients with

DM [12]. The data included in the NDR are year of

diagnosis, cardiovascular comorbidity, diabetes and

other medical treatment, blood pressure (BP), glycated

haemoglobin (HbA1c), low-density lipoprotein (LDL),

occurrence of albuminuria, and smoking habits. The

number of DM patients in primary care who are entered

in the NDR increased steadily from approximately

144 000 in 2007 to 259 000 in 2010 and to 273 000 in

2011. The national primary care trend in 2007–2011 for

HbA1c shows an increase in the mean and a decline in

target fulfilment (HbA1c552 mmol/mol) levelling out in

2010–2011. The percentage of patients who reach the

BP (5130/80 mmHg) and LDL target (52.5 mmol/l) has

also increased.

The Regional Ethical Review Board at the University of

Gothenburg approved this study.

Study subjects

We obtained patient data from the NDR for the study

and reference county in 2008–2011. All patients entered

in the register in 2010 or 2011 for the study and

reference county were included, with the exception of

those who moved from one to the other between 2010

and 2011. Data for 2008–2009 were used in order to

determine which patients or patient data were new to

the register in 2010–2011, i.e. not having been entered

for the previous two years.

Analyses were performed for patients age 18–79, the

range covered by the payment programme. A total of

97% of DM cases in Swedish primary care are classified

as type 2 diabetes [12]. Thus, no distinction was made

between whether a patient had been diagnosed with

type 1 or 2 diabetes and all DM patients in primary care

were included.

Data were collected in accordance with the last

observation carried forward (LOCF) method. In other
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words, the latest entry of each variable was used for

each successive year.

The descriptive clinical characteristics were age, sex,

diabetes duration, BMI, albuminuria, and smoking habits.

The outcome measures were HbA1c, BP, LDL cholesterol,

and the percentage of patients who reached the targets:

HbA1c552 mmol/mol, BP5130/80 mmHg, and LDL

cholesterol52.5 mmol/l.

Statistical methods

Descriptive statistics are presented using the arithmetic

mean and standard deviation for continuous variables,

as well as frequencies and percentages for categorical

variables. Statistical significance tests were based on

Student’s t-test for continuous variables and the chi-

square test for categorical variables. For continuous

dependent variables an ANCOVA model with correction

for covariates was used to adjust for possible confoun-

ders: sex, DM duration, and age. A generalized linear

model was used for binary dependent variables. All

hypothesis tests have a two-sided alternative hypothesis;

a p-value50.05 was considered statistically significant.

The amount of data missing from the NDR varies

between patients. For each variable analysed, all patients

for whom the information was available are included in

the associated analyses. For example a patient, with a BP

value but no information about smoking habits is

included in the analysis of BP mean but not in the

estimate of smoking prevalence.

For statistical analyses, we used SPSS version 20.0

(SPSS Inc., Chicago, USA).

Results

Descriptive data

Descriptive data are given in Table 1. Demographic data

in each county did not change from year to year.

Patients in the study county were significantly older than

patients in the reference county, although the difference

was small in size. The total number of registered patients

increased in both counties (see Table 1).

In the study county, there were significant improve-

ments for the levels of HbA1c, BP, and LDL cholesterol

from 2010 to 2011. In the reference county an improve-

ment was seen for HbA1c and LDL cholesterol but not

for BP. The change in the percentage of patients who

reached the BP target (5130/80) in the study county was

pronounced and corresponded only to a small change in

systolic and diastolic blood pressure level. The improve-

ment from 2010 to 2011 was significantly greater in the

study county than the reference county when it came to

target achievement for HbA1c, BP, and LDL cholesterol.

New patients

Levels of HbA1c, BP, and LDL cholesterol were signifi-

cantly poorer and treatment intensity was lower for

new than for existing patients in the register 2011 (see

Table 2). New patients are younger than existing

patients and the results are adjusted for this using an

ANCOVA model.

New data

There was a significant increase in the percentage of

patients with entry of all variables (HbA1c, BP, LDL

cholesterol, albuminuria, and smoking) in the study

county: 71.6% vs. 56.7% (see Table 3). In the reference

county, entry rates were lower for four out of five

variables.

The variable entry rate that increased most in

the study county was for LDL cholesterol: 17.8% (see

Table 3). Patients with newly reported values were less

well controlled. LDL cholesterol for 2011 was higher if

data were missing for previous years: 2.68 (2.65–2.71)

mmol/l with missing values for both 2009 and 2010, as

opposed to 2.56 (2.55–2.58) mmol/l if entered for both

2009 and 2010 (p50.001). Analyses were ANCOVA-

adjusted for sex, age, and diabetes duration.

Blood pressure

In the study county, the percentage of patients with BP

just below the target values increased significantly (see

Table 4). BP entry was unaltered for all categories in the

reference county.

To better describe the impact of new BP reporting

around the threshold on the overall decrease in mean BP

between the years, we analysed mean systolic BP (SBP)

for 2011 throughout the range of systolic BP for 2010

(Figure 1).

The lower SBP in the study county for 2011 as seen in

Table 1 (133.8 vs. 135.6 mmHg, p50.001) is primarily the

result of lower SBP above the target of 130 mmHg (see

Figure 1).

Patients with SBP� 130 in 2010 had lower SBP in 2011

in the study county than the reference county (137.5 vs.

139.8, p50.001) while if SBP5130 in 2010, mean SBP

2011 was slightly higher in the study county (125.9 vs.

125.4, p¼ 0.064). For patients with poorly controlled SBP

(�140) the lowering in systolic BP from 2010 to 2011 was

greater in the study county than in the reference county

(–9.3 vs. –6.3 mmHg, p50.001). For patients with SBP

20105140, there was no significant difference in SBP

change between the counties. Analyses were adjusted

for age, sex, and diabetes duration.
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Table 2. Descriptive and outcome data for patients in the study county in 2011 with DM duration of at least two years broken down
into two groups: (1) patients already in the register (existing patients) – entered in 2011 and 2009/2010); (2) new patients in the
register – entered in 2011 but not 2009–2010: Crude data and adjusted for diabetes duration, age, and sex.

Adjusted values1

Existing patients
n¼ 30 002, mean

New patients
n¼ 2663, mean

Existing patients,
mean (95% CI)

New patients,
mean (95% CI) p

DM duration 9.5 11.5 – – –
Age (years) 65.2 61.6 – – –
Sex (% female) 41.5 42.9 – – –
BMI 30.1 29.8 – – –
HbA1c

mmol/mol 53.6 56.4 53.7 (53.6–53.9) 54.9 (54.4–55.4) 50.001
552 mmol/mol (%) 53.0 46.4 52.0 (51.4–52.7) 49.6 (47.5–51.8) 0.032

Blood pressure:
Systolic (mmHg) 133.6 134.0 133.6 (133.4–133.8) 134.8 (134.2–135.4) 50.001
Diastolic (mmHg) 75.8 76.6 75.7 (75.6–75.8) 76.3 (75.9–76.7) 0.001
5130/80 (%) 28.8 28.0 29.0 (28.5–29.5) 26.5 (24.8–28.3) 0.010

LDL cholesterol
mmol/l 2.60 2.70 2.61 (2.60–2.62) 2.71 (2.68–2.75) 50.001
52.5 mmol/l (%) 50.9 45.7 50.7 (50.0–51.3) 45.2 (43.1–47.4) 50.001
Microalbuminuria 18.0 19.8 16.9 (16.4–17.4) 18.7 (17.1–20.5) 0.041
Macroalbuminuria 7.6 9.6 6.6 (6.3–6.9) 8.0 (6.9–9.3) 0.012
Stroke (%) 13.0 9.1 11.4 (11.0–11.8) 9.0 (7.9–10.2) 0.001
Ischaemic heart disease (%) 24.3 20.1 21.0 (20.4–21.5) 19.6 (18.0–21.3) 0.122
Smoking (%) 16.6 18.5 16.2 (15.7–16.6) 16.1 (14.7–17.6) 0.913

Treatment:
Diet (%) 18.8 30.6 18.5 (18.0–18.9) 31.9 (30.1–33.8) 50.001
Aspirin (%) 38.5 29.9 36.7 (36.1–37.3) 30.3 (28.4–32.2) 50.001
Blood pressure (%) 77.4 62.9 78.7 (78.2–79.2) 68.3 (66.4–70.2) 50.001
Lipid-lowering drugs (%) 65.9 48.3 65.9 (65.3–66.5) 50.2 (48.2–52.2) 50.001

Notes: 1ANCOVA/generalized linear models adjusted for sex, DM duration and age. BMI¼ body mass index; HbA1c¼ glycated haemoglobin; LDL¼ low density
lipoprotein.

Table 1. Descriptive data for all patients in the NDR for the study and reference county in 2010 and 2011 (aged 18–79).

Study county Reference county

Year 2010 2011 p 2010 vs. 2011 2010 2011 p 2010 vs. 2011 p (diff. 2011–2010)3

n1 39 268 44 785 26812 32 804
Age 64.4 (10.2)*** 64.3 (10.3)** 0.732 64.1 (10.2) 64.1 (10.3) 0.391 –
Sex (% female) 42.0 41.7 0.370 41.6 41.3 0.467 –
Diabetes duration 8.01 (7.55)*** 8.12 (7.71)*** 0.049 7.73 (7.23) 7.87 (7.42) 0.026 –
BMI 30.2 (5.5)*** 30.2 (5.4)*** 0.494 30.4 (5.5) 30.4 (5.5) 0.758 –
Smoking (%) 17.6*** 17.4*** 0.475 18.8 18.6 0.440 –
Albuminuria (%) 26.9*** 23.1 50.001 22.1 22.7 0.174 50.001
Microalbuminuria 19.7*** 17.4*** 50.001 14.9 15.9 0.014 50.001
Macroalbuminuria 7.7 7.2 0.012 7.7 7.5 0.640 0.002
HbA1c
mmol/mol 53.5 (13.2)*** 52.9 (13.4)*** 50.001 54.1 (13.1) 53.8 (13.5) 0.001 0.139
552 mmol/mol (%)2 53.5*** 56.6*** 50.001 51.9 53.4 50.001 50.001
472 mmol/mol (%)## 8.4** 8.5*** 0.602 9.0 9.2 0.385 0.970
Blood pressure:
Systolic, mm Hg 134.8 (15.9)*** 133.8 (15.7)*** 50.001 135.7 (15.9) 135.6 (15.7) 0.319 50.001
Diastolic, mm Hg 76.7 (9.6)** 76.4 (9.7)* 50.001 76.5 (9.5) 76.6 (9.6) 0.299 50.001
5130/80 (%) 23.7*** 28.0*** 50.001 22.3 22.2 0.718 50.001
5140/90 (%) 72.5*** 74.6*** 50.001 70.8 71.4 0.132 50.001
LDL cholesterol
mmol/l 2.71 (0.89)*** 2.68 (0.91)*** 50.001 2.68 (0.93) 2.65 (0.94) 0.004 0.139
52.5 mmol/l (%) 45.4*** 47.3* 50.001 47.0 48.3 0.008 50.001

Notes: Mean (SD) and frequencies (%).
1Total number of patients who fulfil the inclusion criteria regardless of whether data are complete. Thus, n may be lower for an individual variable. The

minimum number of patients evaluated for an individual variable was 27 578 in the study county and 19 052 in the reference county for LDL cholesterol in
2010. 2552 mmol/mol – HbA1c cutoff for payment, 472 mmol/mol – HbA1c level used in the NDR for poorly controlled diabetes with a significantly
increased risk of complications. 3p-values calculated with paired data in the county.

***p� 0.001,
**p� 0.01,
*p� 0.05 for the difference between the two counties in 2010 and 2011. BMI¼ body mass index; HbA1c¼ glycated haemoglobin; LDL:¼ low-density

lipoprotein.
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Discussion

Statement of principal findings

Significant and clinically relevant changes in register

entry behaviour were seen after adoption of a detailed

P4P payment programme. Data quality increased in

terms of patient coverage and completeness of data.

Newly recruited patients and data differed from existing

patients suggesting that there are comparability prob-

lems when coverage is low.

Strengths and weaknesses

Data are comprehensive and reliable due to a high

degree of automated data collection and the absence of

a system for excluding patients, leading to high cover-

age in the NDR. Although this is a short-term study, we

observed distinct changes in entry practice. Separating

out the effects of intervention in a natural experiment is

a well-known problem (4). However, we were partly able

to overcome the problem by using a reference county,

since Swedish regions design their payment

programmes independently, and by restricting the

study period to one year [10].

Findings in relation to other studies

Our results concerning increased register entry and

completeness of data concur well with findings in

previous studies [6,7,13–18]. The most detailed reports

describe the Quality and Outcomes Framework (QoF) in

Table 4. Percentage (%) of patients in various BP categories for the study and reference county in 2010 and 2011.

Study county Reference county

2010 2011 Change (%) p 2010 vs. 2011 2010 2011 Change (%) p 2010 vs. 2011

N1 36 220 42 309 16.8 23 266 28 112 20.8
BP 130/80 5.1 4.7** –7.8 0.005 4.9 5.1 4.1 0.330
BP divisible by 5 67.1*** 61.2*** –8.8 50.001 73.3 73.7 0.5 0.284
BP divisible by 10 38.3 33.7 –12.0 50.001 38.5 40.0 3.9 50.001
SBP 126–129 3.8*** 5.9*** 55.3 50.001 2.4 2.5 4.2 0.809
SBP 131–134 3.2*** 3.6*** 12.5 0.001 2.5 2.5 – 0.974
DBP 76–79 6.0*** 7.4*** 16.7 50.001 4.4 4.2 4.5 0.419
DBP 81–84 4.2*** 4.4*** 4.8 0.173 3.6 3.7 2.8 0.407

Notes: Frequencies (%).
1Number of patients with information on blood pressure.
***p� 0.001,
**p�0.01,
*p� 0.05 for difference between the counties 2010 and 2011. BP¼ blood pressure; SBP¼ systolic blood pressure; DBP¼ diastolic blood pressure.

Table 3. Percentage of patients with entry of separate variable for the study and reference county in 2010 and 2011.

Study county Reference county

2010 2011 Change (%) p 2010 vs. 2011 2010 2011 Change (%) p 2010 vs. 2011

n 39 268 44 785 14.0 26 812 32 804 22.3
Blood pressure 92.2*** 94.5*** 2.5 50.001 86.8 85.7 –1.3 50.001
HbA1c 94.4*** 95.3*** 1.0 50.001 93.7 94.5 0.9 50.001
LDL cholesterol 70.2** 82.7*** 17.8 50.001 71.1 69.7 –1.4 50.001
Albuminuria 84.7*** 84.5*** �0.2 0.302 69.7 67.1 –2.0 50.001
Smoking 83.4*** 91.8*** 10.1 50.001 86.9 85.9 –1.2 0.001
Entry of all 5 variables1 56.7*** 71.6*** 26.3 50.001 46.2 45.5 –1.5 0.058

Notes: Frequencies (%).
1Information on HbA1c, BP, LDL cholesterol, albuminuria (yes/no), and smoking (yes/no).
***p� 0.001,
**p�0.01,
*p� 0.05 for difference between the counties in 2010 and 2011. HbA1c¼ glycated haemoglobin; LDL¼ low-density lipoprotein.
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Figure 1. Mean systolic blood pressure in 2011 (Y-axis) for each
1 mm blood pressure reading in 2010 (X-axis) for the study and
reference county (98.9% of patients had SBP of 100–180 in
2010).
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the UK. An important difference between the payment

programme in the study county and QoF is that

payment linked to reporting quality in DM care accounts

for 15% in the UK, as opposed to over 75% in our study

county. The P4P component of the payment programme

in the study county, however, accounts for a substan-

tially smaller proportion of total revenues for primary

care practices (approximately 4%) than with QoF

(approximately 25%). Thus, P4P in DM care accounts

for about 1% as opposed to 2.5% of total revenues

[1,13,19]. Although a smaller portion of payment was

linked to P4P in the study county – primarily for register

entry rather than medical outcomes – there was a

significant impact on care provider behaviour. Care

provider behaviour, under a payment programme with a

high degree of fixed capitated payment, has earlier been

shown to be responsive also to a small size P4P

programme [20]. As in earlier studies, a better baseline

value was associated with poorer improvement [15]. For

example, in the study county the register data entry of

LDL cholesterol increased from 70.2% to 82.7% while for

HbA1c the increase was only 0.9 percentage points from

94.4% to 95.3%.

Importantly, we found that patients who were not

newly diagnosed but were entered in the register after

the introduction of the payment programme were less

well controlled for HbA1c, BP, and LDL cholesterol

than patients who had already been entered. We also

found that new LDL cholesterol values for previously

known patients were higher than for patients with

repeated entries. A similar result was seen for patients

not included in a clinical surgical database – their

outcomes were worse than included patients [21]. This

also implies that patients and data that are missing

from a register can cause performance to be over-

estimated and more importantly that not all patients

with the greatest need of treatment improvement are

included in the quality register. A problem that has

been discussed in other studies is the exclusion of

patients who are less likely to reach treatment goals

[7,8]. When introducing a payment programme that

rewards well-treated patients, one concern is that

patients who are difficult to treat may be excluded.

This concern is not supported by our study, most

likely due to the design of the payment programme,

given that the emphasis is on register entry quality

rather than medical outcomes.

In line with earlier studies, we saw a changed

reporting of BP readings around the target value with

an increased preference for BP values just below the

target [22,23]. We also noticed an avoidance of the

threshold value that did not qualify for payment. In an

earlier study, there was an increased preference for

sub-target end digits, and the proportion of zero end-

digit readings declined after the introduction of a P4P

programme that incentivized BP [23]. Despite an altered

entry pattern around the threshold value and a sub-

stantially higher percentage of patients who reached the

target, blood pressure was only moderately lower. Our

data indicate that the decrease in blood pressure

reflected the higher range (4140) and not the area

around the threshold. The impact of financial incentives

on register entry behaviour in the study county was also

demonstrated in a study in which diagnosis entry

behaviour changed when payment was linked to a

case-mix index based on diagnoses by which chronic

diseases qualified for higher remuneration than minor

health problems [24].

A problem with financial incentives linked to targets

is that the primary focus may be on keeping as many

patients as possible below the target, ignoring mean

value, variation, and improvement over time [25]. We

could not confirm such a behaviour in our study. The

percentage of patients with poorly controlled DM

(HbA1c472 mmol/mol) did not increase in this study

and despite effect on register entry behaviour for

blood pressure around the target, there was a

decrease in higher blood pressures levels for many

patients. More importantly, more patients at

greater risk were included in the register during the

study.

Conclusion

In summary, P4P led to increased register entry and

completeness of data. Newly recruited patients who

were entered during the incentive programme were less

well controlled for the studied risk factors than existing

patients. The same applied to newly recruited data. Thus,

patients and data that are missing from a quality register

can cause performance to be overestimated. A payment

programme, such as the one implemented in the study

county, favours register entry aspects and

thereby gives the possibility to promote inclusion of

patients who need a systematic quality improvement

effort.

It is important to consider effects on reporting quality

when designing payment programmes and when using

register data for comparing care providers.
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