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Aim: To study (a) the covariation between patient reported experience measures
(PREMs) and registered process measures of access and continuity when ranking
providers in a primary care setting, and (b) whether registered process measures or
PREMs provided more or less information about potential linkages between levels of
access and continuity and explaining variables. Background: Access and continuity
are important objectives in primary care. They can be measured through registered
process measures or PREMs. These measures do not necessarily converge in terms of
outcomes. Patient views are affected by factors not necessarily reflecting quality of
services. Results from surveys are often uncertain due to low response rates, particularly
in vulnerable groups. The quality of process measures, on the other hand, may be
influenced by registration practices and are often more easy to manipulate. With
increased transparency and use of quality measures for management and governance
purposes, knowledge about the pros and cons of using different measures to assess the
performance across providers are important. Methods: Four regression models were
developed with registered process measures and PREMs of access and continuity as
dependent variables. Independent variables were characteristics of providers as well as
geographical location and degree of competition facing providers. Data were taken
from two large Swedish county councils. Findings: Although ranking of providers is
sensitive to the measure used, the results suggest that providers performing well with
respect to one measure also tended to perform well with respect to the other. As process
measures are easier and quicker to collect they may be looked upon as the preferred
option. PREMs were better than process measures when exploring factors that
contributed to variation in performance across providers in our study; however, if the
purpose of comparison is continuous learning and development of services, a
combination of PREMs and registered measures may be the preferred option. Above all,
our findings points towards the importance of a pre-analysis of the measures in use; to
explore the pros and cons if measures are used for different purposes before they are put
into practice.
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Background

With an increased interest in performance mea-
surement for management and governance purposes
in health care systems, questions about the type and
use of different measures have come into focus. In
primary care, two important objectives are accessi-
bility and continuity. Continuity can be defined as
the extent to which services are offered as a coherent
succession of events in keeping with the health needs
and personal context of patients and accessibility as
promptness and ability to visit a primary health care
physician (Lamarche et al., 2003). These objectives
are important due to the special position of primary
care in health care systems. Starfield (2008: 8-9)
defines primary care as ‘that level of a health system
that provides entry into the system for all needs
and problems, provides person-focused (not disease-
oriented) care over time, provides care for all but
very uncommon or unusual conditions, and coordi-
nates or integrates care provided elsewhere by
others’. There are many ways of measuring the
objectives that primary care should fulfil and com-
monly registered process measures are used in
research in this area (van Servellen et al., 2006).

In Swedish primary care, registered process mea-
sures as well as patient reported experience measures
(PREMs) are used to assess the quality of care.
A subset of measures is also used to incentivize pro-
viders through pay-for-performance (P4P) schemes
(Anell, 2014; Anell and Glenngérd, 2014). In the
areas of accessibility and continuity, both registered
process measures and PREMs are used to measure
performance and to hold providers to account. A
primary purpose of the collection, analysis and dis-
semination of performance information about provi-
ders is to promote transparency throughout the health
system, and to enable various actors to assess the
services of providers of public services (Smith et al.,
2012). With increased transparency and use of quality
measures to facilitate continuous improvement and to
sanction or reward providers based on their perfor-
mance, more knowledge about the pros and cons of
using different types of measures when comparing
performance across providers is important.

From an accountability perspective, it may be
preferable to use process measures rather than out-
come measures to incentivize providers, especially in
a primary care setting with a limited number of
patients generating outcomes for each provider
(Anell and Glenngérd, 2014). Major concerns in the
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use of outcome measures for holding providers to
account are the need for risk-adjustment, attribution
and randomness (Mant and Hicks, 1995; Lilford
et al., 2004; Davies, 2005; Petersen et al., 2006;
Davidson et al., 2007; Robinson et al., 2009). Ideally,
primary care providers should only be held accoun-
table for factors that they are able to control
(Terris and Aron, 2009). But accountability towards
evidence-based process measures is far from unpro-
blematic. The quality of process measures is influ-
enced by registration practices and registered data
are often more easy to manipulate. Linkages with
end objectives or outcomes may also be weak or only
indirect. Providers may then engage in a ‘box-tick-
ing’ behaviour and reach defined targets without
concern for individual patient needs and end objec-
tives (Campbell et al., 2008; Maisey et al., 2008; Ryan
et al., 2009). Hence, process measures may have a
greater potential when defining a minimum standard
of quality for providers, rather than supporting con-
tinuous quality improvements. PREMs have benefits
in being more aligned with objectives of patient-
centredness and as they are more difficult for provi-
ders to manipulate compared with process measures.
On the other hand, PREMs are influenced by
expectations and many other factors not necessarily
reflecting the actual quality of services provided
(Glenngéard, 2013). Moreover, results from patient
surveys are often uncertain because of a low
response rate, in particular from vulnerable groups.

In conclusion, comparisons of providers perfor-
mance based on PREMs versus registered process
measures may not converge. Even if they do con-
verge one measure may be more beneficial than
the other, depending on the specific purpose of
measuring performance.

The purpose of this study was to analyse (a) the
covariation between PREMs and registered pro-
cess measures of access and continuity when
ranking providers in a primary care setting, and
(b) whether registered process measures or
PREMs provided more or less information about
potential linkages between levels of access and
continuity and explaining variables.

Methods

Empirical material
In Sweden, with a publicly funded comprehensive
health care system, there are 21 county councils
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responsible for the financing and organization of
health care. Expenditures for primary care con-
stitutes about one-fifth of total health care expendi-
tures. There are about 1200 primary care providers
whereof 40% are privately owned. County councils
control the establishment of providers by regulating
services to be provided, quality requirements,
payment systems and financial responsibilities.
Team-based primary care, with GPs (average of four
GPs per provider), nurses, midwives, physiotherapists
and psychologists, is the main form of practice.

The empirical material in the analysis consists
of data from two Swedish county councils:
Region Skéne (RS) and Vistra Gotalandsregionen
(VGR) for the period 2009-2014. There were about
150 primary care practices serving 1.3 million inha-
bitants in RS and 200 practices serving 1.6 million
inhabitants in VGR. Together, the practices in these
two regions represented about 30% of all primary
care practices in Swedish primary care. The size of
practices included in the analysis vary between 1000
and 22 000 with an average size of 8200 (SD = 3700)
enrolled individuals. One fourth of all practices in
the study are located in a larger city and 41% are
privately owned.

Since 2009, patient views about quality in pri-
mary care, including continuity and accessibility,
are measured annually through a national patient
survey (NPE). The survey includes 54 questions
regarding different aspects of quality and back-
ground characteristics of the respondent. The sur-
vey is administered by mail to a random sample of
patients having visited a provider during the per-
iod September to October each year (Institute for
Quality Indicators, 2014; SALAR, 2015a; Online
Appendix 2).

Regarding process measures, similar data is
available for RS and VGR when it comes to
accessibility. Since 2009, promptness to visit a pri-
mary healthcare physician is measured annually
for all providers in Sweden through a national
waiting time survey. The definition of the measure
is the proportion of patients contacting a primary
care practice that got an appointment with a
general practitioner within seven days (SALAR,
2015b; Online Appendix 1). The survey is con-
ducted during one week in October each year.
Results from the survey for the period 2009-2014
was used in this study.

For continuity, no process measures are avail-
able from VGR. In RS, the extent to which
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services are offered as a coherent succession of
events in keeping with the personal context of
patients is measured regularly for all providers
since 2012. The definition of the measure is the
proportion of patients who got an appointment
with the same doctor in three consecutive visits.
This information is used to evaluate providers and
also used as one performance measure within a
P4P-scheme. For this study, information from the
period 2011 to 2013 was used.

Statistical method

First, descriptive statistics was used to describe
the trends in provider performance based on
PREMs and registered process measures of acces-
sibility and continuity of care for the period
2009-2014 at county council level. Second, bivariate
correlation analysis was used to analyse the corre-
lation between the two measures of accessibility and
continuity. Third, the correlation between PREMs
and registered process measures and a number of
independent factors was considered simultaneously
using multiple regression analysis. The analysis was
carried out using SPSS 22.0.

All primary care providers in RS and VGR that
participated in the NPE survey 2012 and 2013, and
where data about characteristics and location of
providers was available were included. The selec-
tion of explanatory variables included in regres-
sion models was based on availability of data
together with assumptions regarding factors that
might have an impact on provider performance,
particularly in a situation with free choice for
inhabitants and competition among providers and
where providers have a comprehensive financial
responsibility for enrolled individuals (Campbell
et al.,2001a; 2001b; Le Grand, 2007; Kontopantelis
et al., 2010; Anell, 2011; Glenngard, 2013).

Four regression models were estimated. The
approach was to start by including all explanatory
variables. Then all non-significant variables were
excluded stepwise. Variables in the final model
presented are included only when significant at
10%-level (P <0.1). The choice of final model was
done with respect to the model with the highest
value of explained variance of the dependent vari-
able (adjusted R?), controlled for multicollinearity
between independent variables. Tolerance values
below 0.25 and variance inflation factor values >4
were not accepted (Pallant, 2007).
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First, a model with PREM of accessibility as
dependent variable was estimated. The dependent
variable was the proportion of patients satisfied
with the accessibility of the provider. High patient
satisfaction was defined as stating ‘Excellent’ or
“Very good’ when answering the question ‘What
is your opinion about the accessibility at the
practice?’(alternatives: Excellent/Very good/Good/
Fair/Bad). The variable could take any value
between 0 and 100. Higher value indicates better
perceived accessibility.

Second, a model with PREM of continuity as
dependent variable was estimated. The dependent
variable was the proportion of patients satisfied
with the continuity of the provider. High patient
satisfaction was defined as stating ‘Yes, almost
always’ to the question ‘Do you usually get to see
the same doctor/nurse?’(alternatives: Yes, almost
always/No, rarely/Only made one visit). The vari-
able could take any value between 0 and 100.
Higher value indicates better perceived continuity.
The variable was adjusted for those answering
‘Only made one visit’ which were excluded.

Third, a model with a registered process mea-
sure of accessibility as dependent variable was
estimated. The dependent variable was defined as
the proportion of patients who got an appointment
with a GP within seven days after having contacted
the practice according to the results in the national
waiting time survey. This variable was also used as
an independent variable in the models with
PREMs of accessibility and continuity as depen-
dent variable. The variable could take any value
between 0 and 100. Higher value indicates better
registered accessibility.

Fourth, a model with a registered process mea-
sure of continuity as dependent variable was esti-
mated, including practices from RS only. The
dependent variable was defined as the proportion
of patients who met with the same doctor for three
consecutive visits according to data from RS. This
variable was also used as an independent variable
in the model with PREM of continuity as depen-
dent variable. The variable could take any value
between 0 and 100. Higher value indicates better
registered continuity.

Five independent variables were used to mea-
sure characteristics of providers:

« Size of practice. Defined as the number of
enrolled individuals at each primary care practice.
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o If the provider is private or public (0/1 where
1 = private).

» Doctor visits as a proportion of all visits among
enrolled individuals. Higher number indicates
a larger proportion of all visits being with a doctor.

» The level of overall illness among enrolled
individuals measured by average Adjusted
Clinical Group (ACG). ACG quantifies morbidity
by grouping individuals based on their age, gender
and the constellation of diagnoses over a defined
time period (Reid et al., 1999). Higher number
indicates worse average level of illness.

» The level of socioeconomic deprivation among
enrolled individuals, as measured by care
need index (CNI). CNI is a measure of social
deprivation related to seven factors, for example
education and unemployment (Sundquist
et al., 2003). (0/1 where 1 = belonging to the
fiftth of providers with highest socio-economic
deprivation).

Two independent variables was used to measure
the location of practices:

« Practice located in large city, defined as located
in Malmo6/Goteborg (0/1 where 1 = yes).

o Practice located in RS or VGR (0/1 where
1 =RS).

Two independent variables were concerned with
the competition facing providers:

» The size of market for practice i can take any
number. It is defined as the sum of all enrolled
individuals in all practices within a certain range
(5km in this study) from practice i, including
practice i. Higher number indicates larger market.

o The Herfindahl-Hirschman Index (HHI) is
used as a proxy for the degree of competition
facing each practice. It is a measure of the size of
firms in relation to the industry and an indicator
of the amount of competition among them.
It can take any number between 0 and 1. Higher
number indicates less competition. In this study
it is defined as the sum of the squares of the
market shares of all practices within the market,
where the market shares are expressed as
fractions. Higher number indicates less competi-
tion. The share of market for practice i, can
take any number between 0 and 1. It is defined
as the number of enrolled individuals at practice
i in relation to the size of the market for
practice i.
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Results

Descriptive trends

In Figure 1, the trend in provider performance
based on the PREM of accessibility and in the
registered measure of accessibility are shown. As
indicated, there are very small changes in the level
of accessibility using both measures during the
period studied.

In Figure 2, the trend in provider performance
based on the PREM of continuity in RS and VGR
and the registered measure of continuity for RS
are shown. As indicated, at the overall level the
increased proportion of all patients getting to meet
with the same doctor for three consecutive visits
(registered measure) is not accompanied by better
views about continuity according to the national
patient survey (PREM) in RS. The same compar-
ison for VGR is not possible as there is no regis-
tered measure of continuity in this county council.

Analysis of differences in rankings

In Figures 3 and 4 the ranking of providers
according to their performance with respect to the
registered process measures (to the left) and
PREMs (to the right) of accessibility and continuity

J —— Y
0.9 === |ndicator Accessibiliby,
RS
0.8 1
Indicator Accessibility,
VGR
0.7
PREM Accessibiliby, RS
0.6
PREM Accessibility,
05 —— VGR
2009 2010 2011 2012 2013 2014
Figure 1 Trend in patient reported experience

measures (PREMs) and process measure of accessibility.
Source: NPE 2009-2013: Level of accessibility (PREM) was
defied as answering ‘Excellent’ or ‘Very good’ to the
question ‘What is your opinion about the accessibility at
the practice?’ with the answering alternatives Excellent/
Very good/Good/Fair/Bad.

Waiting time survey 2009-2014: Level of accessibility
(process measure = indicator) defined as the proportion
of patients contacting a primary care practice that got an
appointment with a general practitioner within seven
days after contacting the practice. RS = Region Skane;
VGR = Vastra Gotalandsregionen.
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is illustrated. The providers are ranked in order of
their performance according to process measures,
where the value 1 represents 100% accessibility
and continuity with respect to the chosen defini-
tions. Differences in ranking of performance
among the providers according to the process
measures and PREMs are large. However, there is
a positive correlation between the registered pro-
cess measure and the PREMs for both accessibility
and continuity. This implies that providers who
perform well with respect to registered process
measures also tend to perform well with respect to
PREM:s.

Regression models

In Table 1, the final model with the PREM of
accessibility as dependent variable is shown.

Patient views about accessibility were positively
associated with a high proportion of all visits being
with a doctor, private providers and good accessi-
bility according to the process measure. Less
market concentration as measured by HHI was
associated with views of better accessibility among
patients. The opposite relation was found for size
of the practice and a high social deprivation among
registered individuals.

0.9 -
0.8
= PREM Continuity, RS

0.7 ,% /l

PREM Continuity, VGR
0.6

Indicator Continuity,
0.5 RS
0.4
0.3

2009 2010 2011 2012 2013

Figure 2 Trend in patient reported experience
measures (PREM) and process measure of continuity.
Source: NPE 2009-2013: Level of continuity (PREM) was
defined as answering ‘Yes, almost always’ to the question
‘Do you usually get to see the same doctor/nurse?’, with
the answering alternatives Yes, almost always/No, rarely/
Only made one visit.

Quality register, RS 2011-2013: Level of continuity
(process measure = indicator) was defined as the
proportion of patients who met with the same doctor for
three consecutive visits. RS = Region Skane; VGR =
Vastra Gotalandsregionen.
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Figure 3 Registered process measure and patient reported experience measures (PREMs) of accessibility.
(a) Process measure (mean = 0.94). (b) PREM (mean = 0.55). Pearson’s correlation: 0.169; Sig: 0.01; n = 622 observations.

(a)
1

08

0.6

0.4 4

0.2

0

(b)
1

0.8

0.6

0.4

0.2

0

Figure 4 Registered process measure and patient reported experience measures (PREMs) of continuity.
(a) Process measure (mean = 0.66). (b) PREM (mean = 0.68). Pearson’s correlation: 0.139; Sig = 0.05; n = 283 observations.

Table 1 Final regression model with patient reported experience measures of accessibility as

dependent variable

Explanatory variable S (standardized) Significance
(P-value)

Process measure accessibility 0.083 0.009

Size (number of enrolled individuals) -0.333 0.000

Type of owner (0 = county council/1 = private) 0.266 0.000

Proportion of visits with a doctor 0.224 0.000

Socioeconomic deprivation (0 = low CNI/1 = high CNI) -0.173 0.000

Competition (HHI 5 km) 0.054 0.080

Constant 0.000

Adjusted R? 0.417

Observations 607

HHI = Herfindahl-Hirschman Index.

In Table 2, the final model with the PREM of
continuity as the dependent variable is shown.
Patient views about continuity (RS) were posi-
tively associated with size, private providers, high
overall illness, a high proportion of all visits being
with a doctor, PREM of accessibility. Moreover, at
the provider level a higher proportion of all
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patients who met with the same doctor for three
consecutive visits was positively associated with
patients’ views about continuity while this relation
was not found at the overall county council level
(Figure 2).

In Table 3, the final model with the registered
measure of accessibility as dependent variable is
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Table2 Final regression model with patient reported experience measures (PREMs) of continuity as

dependent variable

Explanatory variable B (standardized) Significance
(P-value)

PREM accessibility 0.394 0.000
Process measure continuity 0.240 0.000
Size (number of enrolled individuals) 0.206 0.000
Type of owner (0 = county council/1 = private) 0.177 0.002
Proportion of visits with a doctor 0.158 0.003
Overall iliness (average ACG) 0.207 0.000
Constant 0.000
Adjusted R? 0.466

Observations 242

ACG = Adjusted Clinical Group.

Table 3 Final regression model with process measure of accessibility as dependent variable

Explanatory variable B (standardized) Significance
(P-value)

Proportion of visits with a doctor 0.107 0.018
Located in large city (0 = No/1 = Yes) -0.139 0.001
County council (0 = VGR/1 = RS) -0.142 0.002
Competition (size of market) -0.094 0.073
Competition (HHI 5 km) -0.101 0.053
Constant 0.000
Adjusted R? 0.054

Observations 620

VGR = Vastra Gotalandsregionen; RS = Region Skane; HHI = Herfindahl-Hirschman Index.

Table 4 Final regression model with process measure of continuity as dependent variable

Explanatory variable S (standardized) Significance
(P-value)

Process measure accessibility 0.130 0.040

Size (humber of enrolled individuals) -0.156 0.018

Type of owner (0 = county council/1 = private) 0.176 0.006
Located in large city (0 = No/1 = Yes) 0.134 0.042
Constant 0.000
Adjusted R? 0.070

Observations 248

shown. The proportion of patients who got an
appointment with a general practitioner within
seven days after having contacted the practice in
RS and VGR was positively associated with a
higher proportion of all visits being with a doctor.
Less market concentration as measured by HHI
was associated with lower accessibility. A larger
market size and being located in the two largest
cities was associated with lower accessibility. As
indicated by the R?* values, the proportion of
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variance that could be explained in the models
with registered measures of both accessibility and
continuity is low.

In Table 4, the final model with the registered
measure of continuity as dependent variable is
shown. Analysis for this model is limited to data
from RS. The proportion of patients who met with
the same doctor for three consecutive visits was
positively associated with higher proportion of
patients who got an appointment with a general
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practitioner within seven days, with private provi-
ders and with location in the largest city in the
sample. The opposite relation was found for size of
the practice.

Discussion

The results in this study suggest that ranking of
primary care providers in terms of access and
continuity is sensitive for the type of measure used.
There is a covariation between registered process
measures and PREMs at the group level. Providers
who are highly ranked with respect to registered
process measures tend to also rank high with
respect to PREMs. These results support previous
studies in Swedish primary care that found that
patient views about quality were positively corre-
lated with variables reflecting registered clinical
quality (Glenngérd and Anell, 2017). Also a study
from the United States, based on a survey of 4605
hospitals, concludes that patients perceptions
about the quality of care was correlated with
clinical quality as measured by lower complication
rates (Stein et al., 2015). The correlation between
the two measures is rather weak in our study,
however. This means that there will be large
differences in ranking of individual providers,
depending on whether PREMs or process mea-
sures are used.

The proportion of variance that could be
explained was notably higher in the regression
models with PREMs as the dependent variables.
More explanatory variables were also significantly
associated with PREMs as the dependent variables
compared with models with registered process
measures as the dependent variables. The models
with PREMs as the dependent variables confirm
that patient views about accessibility and con-
tinuity vary with respect to both controllable and
uncontrollable factors for providers. The results
from the regression analysis are in line with those
in a previous study based on data from the national
patient survey and data about providers in the
same county councils as in the current study
(Glenngérd, 2013). Similar to the previous study in
the Swedish setting and studies in other contexts
(Campbell et al., 2001a; 2001b; Kontopantelis et al.,
2010), smaller practices and practices where a high
proportion of all visits were with a doctor, a low
level of social deprivation (for accessibility) and a
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high overall illness (for continuity) on average
were individual factors associated with positive
opinion about quality among patients. Patients
also tend to be more satisfied with both accessi-
bility and continuity with private providers
according to the results in this study. This result is
similar to the previous Swedish study for con-
tinuity but not for accessibility. The results
regarding market concentration and competition
are mixed. Less competition was associated with a
lower proportion of patients who got an appoint-
ment with a doctor within seven days but with
better views about accessibility. There was no
systematic variation in any of the measures of
continuity with respect to competition among
providers. These results are similar to findings in a
recent study of Swedish primary care, where no
systematic variation in patient views about quality
of services depending on the degree of competition
across providers was found (Glenngéard and Anell,
2017). However, results from a previous study of
primary care in England showed that competition
was associated with a higher level of quality, both
measured by an indicator of clinical quality and
PREMs (Pike, 2010).

One advantage with process measures is that
they are more readily available on a continuous
basis, whereas PREMs often refers to previous
conditions as they are based on infrequently
administered patient surveys. Registered mea-
sures are also less sensitive to the low response rate
often found for PREMs. From this perspective,
registered process measures have benefits from an
accountability perspective. Registered measures
also come with disadvantages, however. PREMs
are more aligned with objectives of patient-
centredness and more difficult to manipulate. As
shown by our regression models, PREMs could
also be more useful when analysing factors that
contribute to variation in accessibility and con-
tinuity across providers. From this perspective,
PREMs are potentially a better option if the pur-
pose of comparison of performance across provi-
ders is to learn and contribute to continuous
quality improvements.

Our study is limited by the registered process
measures actually in use to measure accessibility
and continuity in the two studies country councils
in Swedish primary care and available information
about practices and their location. Although we
included variables reflecting both characteristics of
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providers (including patient mix), location and
degree of competition only a small proportion of
the total variance in the registered measures could
be explained by the regression models. With access
to information about additional factors describing
the characteristics of practices a larger proportion
of the total variance might have been explained in
our model. Thus, we cannot rule out that regis-
tered measures can contribute to learning and
continuous quality improvements in primary care.
Moreover, alternative ways to measure both
accessibility and continuity do exist (van Servellen
et al., 2006). With other types of measures, there
will most likely be differences when ranking pro-
viders and the potential to learn and support con-
tinuous quality improvement initiatives will most
likely change. Hence, our findings suggest that it is
important to explore the pros and cons if measures
are used for different purposes before they are put
into practice.

Conclusions

In conclusion, although ranking of providers is
sensitive to the measure used, the results suggest
that providers performing well with respect to one
measure also tended to perform well with respect
to the other. As process measures are easier and
quicker to collect they may be looked upon as the
preferred option. PREMs was better than process
measures when exploring factors that contributed
to variation in performance across providers in
this study. However, this finding is conditioned by
available information describing the character-
istics of practices. If the purpose of comparison is
continuous learning and development of services,
a combination of PREMs and registered measures
may be the preferred option. Above all, our
findings points towards the importance of a pre-
analysis of the measures in use; to explore the pros
and cons if measures are used for different pur-
poses before they are put into practice.
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