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Aim: The purpose of this project is to describe the use of the Swedish National Diabetes

Register (NDR) in clinical practice in a Swedish county and to specifically monitor the

diabetes care routines at two separate primary health-care centres (PHCC) with a special

focus on older patients. Background: According to Swedish law, all health-care units

have tomaintain a system for quality evaluation and improvement. As theNDR holds the

most important quality indicators, implementation of the NDR in primary care was

carried out by an implementation project in 2002–2005. Methods: Initially, a digital

questionnaire about NDR routines was sent to all PHCC. Statistics about hemoglobin

adult 1c (HbA1c) and blood pressure (BP) was presented for the diabetes teams at two

centres who were also interviewed. The responses became the basis for a focus group

interviewwith both teams together, with data subject to content analysis. Findings: The
study showed that reporting to the NDR has become a compulsory routine in primary care.

The diabetes nurse specialist was responsible for the practical management of the register

and used the NDR for continuous monitoring of the patients. Most centres used the NDR’s

statistics for evaluation and analyses annually. The diabetes nurse adapted the visits to the

patient’s wishes and general condition. Only in terms of target values for HbA1c and BP did

they accept slightly higher values for the older patients. Since the NDR was implemented,

the registration rate has remained at 75% and has not increased. The reason givenwas that

patients with diabetes living in nursing homes are checked up by the municipal nurse who

does not use the NDR. However, the risk of omitting older patients in the NDR could be

considerably decreased if data could be transferred from the electronic patient record.
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National Quality Registers in the health
service

Quality of care has been defined in different
ways, but the Donabedian model of structure–
process–result is still the dominant theoretical

basis for describing and measuring quality in
health care (Donabedian, 1966). Questions
about the best outcome of care and treatments
have resulted in definitions of quality indicators.
In Sweden, quality indicators for the treatment and
care of patients with different diagnoses have
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been the basis for developing National Quality
Registers, which have been recognized as very
valuable for expanding databases by continuously
reporting data from everyday clinical work. The
purpose of the national registers is to provide
medical care with data that show areas in need of
improvement, present register data to enable the
evaluation of improvement and use the data in
research projects. In 2014, there were 81 Swedish
Quality Registers, most of which provided data for
use in somatic care in hospital (National Quality
Registers, 2015).
Though primary health care (PHC) is still a field

where only a few registers are applicable, the
Swedish National Diabetes Register (NDR)
maintains a lot of data from PHC and is one of the
most comprehensive registers. Diabetes patients in
specialist care, mainly type 1 and type 2 diabetes
treated in PHC, are recorded in the NDR. In 2014,
there were in total 330 000 patients with type 2
diabetes registered in the NDR of which 320 000
were treated and recorded in PHC (National
Diabetes Register, 2014).

Background

According to the Wagner model (1998), the
organization of health care in Sweden for most
patients with chronic diseases is based on PHC,
which is also the delivery level of most treatment,
check-ups and self-management support. If nee-
ded, patients are occasionally referred to specialist
care but PHC is responsible for the continuous
monitoring.
The structure of the health-care organization in

Sweden in general is as follows: there is a regional
council in every county that receives tax revenue
for funding primary health-care centres (PHCC),
that is general practices and regional hospitals,
although national laws and regulations have great
influence over organization and activities (SFS,
1982:763). In addition to PHC and regional
hospitals, there are several specialist clinics in the
country that are organized and financed on
national level. All inhabitants in Sweden make
their own choice of PHCC. The patient pays a fee
for each visit but there is an annual payment
ceiling. When the patient reaches this upper limit,
health care (specialist and primary care) is free
for the rest of the year. There is a similar system

concerning prescription medications. Patients with
chronic diseases thus often have a so-called free
pass for health care and medicines.
Children and most adult patients with type 1

diabetes receive specialist care, whereas almost all
patients with type 2 diabetes – adult and older
patients often with other chronic diseases or health
problems – are treated and followed up at the
PHCC. In the studied county there are 42 PHCCs.
The staff consists of general practitioners (GP),
diabetes nurse specialists (DNS), other nurses,
dieticians and medical secretaries. There is also
access to paramedical and laboratory personnel.
The patients with diabetes are taken care of by
a multi-professional team with the DNS and the
GP responsible for diabetes care at the forefront of
treatment (The Swedish National Board
for Health and Welfare, 2015a). The DNS has
a separate surgery that provides continuous
monitoring of the patients with diabetes.
According to Swedish law, all health-care units

have to maintain a system for quality evaluation
and improvement (SOSFS, 2011:9). One such
nationwide system is the National Quality Regis-
ters (Swedish Association of Local Authorities
and Regions, 2013a). As the NDR contains the
most important quality indicators (Eeg-Olofsson,
2010), the county council decided to implement the
NDR at all PHCCs and set up an implementation
project in the current county in 2002–2005
(Hallgren Elfgren et al., 2012). During the
implementation phase there was ongoing financial
support for recording patients in the NDR. This
was withdrawn when the implementation
project was completed in 2005. A follow-up in the
early 2010s showed the registration rate was still
as high as in 2005, and it also showed positive
effects in medical outcomes (Hallgren Elfgren
et al., 2013).
In Sweden, as in many countries, the older age

group of the population is growing (SCB, 2014)
and diabetes is increasingly common in older
inhabitants. Globally, 15% of people over the age
of 80 were estimated to have diabetes in the year
2000 (Wild et al., 2004). The National Board of
Health and Welfare in Sweden has published
guidelines for different diagnosis groups and also
a special document that focusses on how the
guidelines can be adapted to the most older
patients who are ill. The fundamental principles
are to adapt care to individual needs, to consider
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the relationship between benefit and risk, to
define goals and to design the treatment thereafter
(The Swedish National Board for Health and
Welfare, 2015b).

Aim

The purpose of this project is to follow and
describe the use of the NDR in clinical practice in
a Swedish county, starting from the quality
indicators in the NDR, to specifically monitor the
diabetes care routines and activities at two
separate PHCCs, with special focus on the older
patients aged 75 years and over. The overall aim is,
through continuous feedback from the ongoing
study, by discussions and analysis in the diabetes
teams, to provide incentives for improvements in
clinical practice.

Method

A triangulation method was used in the study,
incorporating the sequential data analysis of a
questionnaire, statistics and interviews (Östlund
et al., 2011). Initially, a digital questionnaire
containing 15 questions, both fixed and open
response options, mainly about local organization
and routines, was sent to the diabetes teams at
all 42 PHCCs in the county studied in 2012.
As a second step, statistical extracts from the NDR
concerning goal achievements for HbA1c
< 73mmol/mol (equivalent to 8%) and mean
values of blood pressure (BP) for diabetes patients
aged 75–79 and 80 years and over were requested
and analysed. The result of the statistical analysis
was, together with the questionnaire responses,
used for the construction of a guide for further
interviews.
The sampling strategy for the interview was

purposive to find diabetes teams that actively use
the NDR, and have a special interest in the
development of diabetes care. On the advice of the
chairperson of the local diabetes council, which
includes diabetes specialists of different profes-
sions and patient representatives, two PHCCs,
named A and B in the present study, were invited
to participate in the current project. The diabetes
teams at the PHCC were interviewed separately
using a semi-structured guide. The questions in the

guide concerned the use of the NDR in clinical
practice, registration rates, treatment strategies
and target values for HbA1c and BP. There were
also questions about variations and differences in
goal achievements between the PHCCs. The
results of the separate interviews became the
basis for a focus group interview (Gibbs, 1997),
where both teams met to express and compare
their opinions and experiences, as well as
discuss the statistics. Participants from the two
PHCCs were, for A: the manager and two DNSs,
for B: the manager, a GP (diabetes specialist)
and two DNSs. One of the authors (E.T.) acted
as an interview leader and one (I.-M.H.E.) as an
observer.

Analysis

The statistics extracted from the NDR that
concerned the achieved goals of registered
patients were descriptively compiled with
frequencies, means and proportions.
After the interviews were completed, the

transcriptions underwent a direct topic by topic.
Both I.-M.H.E. and E.T. read through the whole

text again to find key concepts for content analysis
(Hsieh and Shannon, 2005). Two of the authors
(E.T. and I.-M.H.E.) read and analysed all the text
initial coding. The codes were then discussed,
compiled and sorted by the main topics in the
interviews:

∙ routines for diabetes care
∙ registration rate
∙ achievement of national goals for HbA1c
and BP

∙ clinical use of the NDR.

For flowchart of the study see Figure 1.

Demographic data of the participating PHCCs
in 2012

The two PHCCs participating in the interviews
and focus group were as follows: A, located in
a town with ~150 000 inhabitants, which had 19 400
listed patients including 863 patients registered in
the NDR; B, located in a town with 42 000 inhabi-
tants, which had 15 140 listed patients including
594 patients registered in the NDR.
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Result

Digital questionnaire
Complete answers to the digital questionnaire

were sent from 72 individual respondents, together
representing 36 of the 42 PHCCs in the county.
The majority of the individual respondents
stated that there was a specialist diabetes team at
their PHCC and at the few remaining PHCCs
there were most of the professionals that form
part of a diabetes team, but not organized as
a team. With scarcely any exceptions the registra-
tion in the NDR was carried out by the DNS,
who also saw the patients for regular check-ups.
Half of both GPs and DNSs answered that they
used the NDR form at patient visits, but they
wished there was an easier way to print out lists of
test results (blood glucose, BP and so on) to give to
the patient. As a comment, several respondents
expressed that they lacked the ability to directly

transfer data from the electronic medical record
to the NDR.

The respondents also reported that statistics on
an aggregate level were obtained from the NDR
for presentations of results, evaluations and
development discussions. A fifth, 21% (n = 15),
answered that this was done quarterly,
24% (n = 17) at least once every half-year and
46% (n = 33) at least once a year. Only 9%
(n = 7) of the respondents reported that they
never extracted statistics from the NDR at
their PHCC.

Statistics from the NDR
NDR statistics relating to the achievement of

goals for HbA1c were compiled for patients aged
75–79 and 80 years and over, and distributed after
treatment. Results for the two current PHCCs and
the county average are described in Figures 2 and 3.

The NDR statistics describing different treat-
ment strategies for patients aged 80 years or over
in the studied county are shown in Figure 4. The
variables are presented as the number of patients.

The treatment group oral + insulin is relatively
small and thus makes comparisons in terms of
percentages uncertain.

Since the implementation of the NDR, primarily
two quality indicators, HbA1c and BP, have
been followed up annually and reported to the
PHC managers and each PHCC. There has been

Figure 1 Flowchart of the study design

Figure 2 Goal achievement for HbA1c<73mmol/mol.
Patients with diabetes aged 75–79 years, registered
in the Swedish National Diabetes Register in 2012.
PHCC = Primary health care centres.
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a steady downward trend in BP in the county,
current PHCCs included, which can be seen in
Figure 5.

Interviews
The presentation below is based on the two

separate PHCCs interviews and the joint
focus group interview. Compilation of the results
is categorized on the basis of the question areas.

Routines for diabetes care
There were similar approaches to patients’

diabetes check-ups at the two PHCCs and the
DNS was responsible for the registration in the
NDR. All newly diagnosed patients were called
for an appointment with the nurse and, most often
at the onset of diabetes, also offered an appoint-
ment with a dietician. The individual status and
wishes of the patient were crucial for how the DNS
arranged further visits. The age of the patient had
no particular influence. Even if none of the DNSs
followed the NDR entry form in the computer
exactly during patient appointments, they all
observed there had been better structure and
clarity in patient meetings since the NDR was
implemented. At both PHCCs the DNS saw
the patients once a year, or more if needed,
whereas the GP was only consulted or saw
the patient for special needs. The GPs, however,
had great confidence in the DNSs’ skills and
found that the patients received very good care
by this practice:

‘We of course call the patients for an
appointment when they are diagnosed with
diabetes and they come to see us regularly
regardless of their age. An older patient who
takes medication will maybe come more
often. Older patients who undergo the right

Figure 3 Goal achievement for HbA1c<73mmol/mol.
Patients with diabetes aged 80 years and over, registered
in the Swedish National Diabetes Register 2012.
PHCC = Primary health care centres.

Figure 4 Treatment strategy groups in the studied
county, current primary health care centres included.
Patients with diabetes aged 80 years and over registered
in the Swedish National Diabetes Register.

Figure 5 Mean values of systolic blood pressure
(syst. BP) in the studied county (2005–2012). Patients with
diabetes aged 75 years and over registered in the
Swedish National Diabetes Register.

Swedish National Diabetes Register in primary health care 553

Primary Health Care Research & Development 2016; 17: 549–558

https://doi.org/10.1017/S1463423616000098 Published online by Cambridge University Press

https://doi.org/10.1017/S1463423616000098


treatment might come to us once a year. It
depends on the individual. Age doesn’t matter
at all. It’s what they do in life that counts.
Some have insulin and handle everything just
fine even though they are old’.

(PHCC A)

As part of the decision support, both teams
followed national and local guidelines and they
exchanged experiences in the focus group.
National guidelines were considered to be too
comprehensive for everyday clinical work. There-
fore, a local version adapted to county conditions
and derived from the national evidence-based
guidelines, was embedded into daily clinical
practice. One of the PHCCs had even developed
its own local diabetes care programme, a sort
of checklist adapted to the conditions of the
individual centre:

‘We have more definite target values and
concise, easy to find target values and
samples’.

(Focus group interview)

Registration rate
Since the implementation programme was

completed, the registration rate in the county has
remained at a level of 75% with only small devia-
tions from one year to another. No single reason
was mentioned as to why the NDR registration
rate has stayed at 75%, but there was a discussion
about cooperation with the municipality concern-
ing patients in nursing homes.

There were different communication routines
between the PHCCs and the municipal nurses
concerning data to be registered in the NDR.
However, there was a common assumption that
the main reason why some patients were not
registered was that the municipal nurse did not
report directly to the NDR. There was also
a discussion about the interpretation of ‘informed
consent’ for registration with regards to patients
with dementia. Some interpretations proposed
that consent need not be mandatory if the regis-
tration is not detrimental to the patient, whereas
other interpretations asserted that at least a
relative must give the consent. This legal uncer-
tainty might result in some of the patients with
dementia not being registered in the NDR. Other
explanations as to why the registration rate did not

increase were employee turnover, shortage of
GPs and workload:

‘Yes, it is the nursing home patients and
without fail one or two don’t come’.

(Focus group interview)

Achievement of national goals for HbA1c
and BP

Treatment strategies in the older age group
were mainly the same as in the other age groups,
but at both PHCCs the team thought it might be
better not to place too much pressure on the
patients to achieve the goal levels for HbA1c or
BP. The diabetes teams were willing to accept
slightly higher values in the older age group if
the influence of the treatment became negative
for the patient’s general condition. The current
extract from the NDR goal value for HbA1c is
73mmol/mol; this target is acceptable for older
patients in the local (county) guidelines.

Regarding goal values and the achievements of
goals, individual considerations were very impor-
tant as health varied greatly in the older age group.
Some of the patients were quite healthy, whereas
others might suffer from heart, cardiovascular or
other diseases. At both interviews, the DNS and
GP pointed out that special attention must be
paid to renal dysfunction, which often is a result of
long-term diabetes:

‘You have to base your judgements very much
on the symptoms. Older patients’ values tend
to be a little bit higher. There are other
long-term blood sugar values for the really old’.

(Focus group interview)

‘You must bear in mind that patients can get
sick from something else, and then you have
very small margins if you have pushed them
too much’.

(Focus group interview)

Clinical use of the NDR
All the DNSs extracted statistics from the NDR

as the basis for follow-up and evaluation of dia-
betes care at team, workplace and management
meetings. Both teams confirmed that the manager
showed great interest, which was important
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for the nurses’ participation in the NDR
registration. They saw there was significant value
in comparisons but the DNSs’ focus in daily clinical
work was the individual diabetes patient. It there-
fore was important that the management showed
an interest in the statistics, used them for follow-
up, comparisons and development, and thereby
encouraged the registration. Regardless of which
PHCC, the participating DNSs felt that they had
considerable responsibility for documenting a lot
of information, and as diabetes care demands
individual treatment they also had to build
long-term relationships with most patients.
The project group did not take sufficient

initiatives for comprehensive discussions about long-
term development and incentives for improvements
on the basis of the statistics. TheDNSs saw that there
was potential for development of diabetes care in the
NDR. They were interested in correlations between
different diagnoses and test values among the dia-
betes patients and knew that there were opportu-
nities to cross-tabulate data in the NDR and make
in-depth studies, but there was no time for this in
their daily work so the discussions at the meetings
were focussed on current quality indicators and daily
clinical practice:

‘You can of course decide what you want to
see. X picks out, for example, certain values
that we look at together. Then together with
the medical team we pick out values and
discuss them with you, by all means. Precisely
the clinical practice in the NDR’.

(PHCC B)

Discussion

The present study confirms that registration in the
NDR has become a mandatory routine in diabetes
care in PHC in the county studied. The NDR is
used on an individual level at patient visits and
as a tool for follow-up and evaluation at PHCC,
county and national levels (The Swedish National
Board for Health and Welfare, 2013).
In the focus group interview, the DNSs expres-

sed that they felt they had a challenging role.
They had to learn every patient’s individual

circumstances and to build a long-term relationship
with the patient. As has been shown by other studies,
the DNS also plays an essential role in motivating

patients to be an active participant in self-care
(Bartol, 2012). The DNSs’ professionalism was more
pronounced in clinical practice than in the guidelines.
Although, for example, the guidelines recom-

mend regular check-ups by the GP, the DNS
instead saw the diabetes patients regularly and
often more than once a year. The GP was
consulted if there was something to discuss and
saw the patient if needed. Both the GP and the
DNSs thought their close cooperation ensured
good care for the patient. Though this conduct
deviated slightly from the national evidence-based
guidelines, the latter were considered an important
part of decision support (Wagner, 1998). However,
the DNSs wanted more differentiated instructions
and therefore appreciated the local version. Of
course there is a risk of deviating from the guide-
lines if the implementation is done locally instead
of systematically following a common structure
with defined stages of implementation (Fixsen
et al., 2005) in the whole county. The mandatory
registration in the NDR has, however, made it
possible to evaluate compliance to the guidelines
in many respects (Swedish Association of Local
Authorities and Regions, 2013b).
The teams expressed that individual status was

more important than age when they evaluated the
patient. However, age was taken into account
when it concerned medical goals, for example,
HbA1c and BP. The DNSs and GPs sometimes
found it difficult to balance between national goals
and the older patient’s perceived health. On the
one hand, it was important that the patient’s
general condition did not worsen due to an
aggressive treatment strategy – on the other, it was
known that the mortality risk from cardiovascular
and ischaemic heart disease, as well as developing
dementia, rose with increasing HbA1c (Gao et al.,
2008; Matthew et al., 2010; Ramirez, 2014). In the
goal achievements statistics, ~100% for HbA1c
in some of the treatment groups might seem
surprising, but in the NDR statistics in this study the
goal value for HbA1c is 73mmol/mol. This is an
optimal value for the older patient group stated in
the local guidelines and takes into account the above
discussion of balance. Among younger patients, the
goal value in the NDR in general is 52–57mmol/mol.
The insulin group receives the most aggressive
treatment and does not have such a high achieve-
ment. Moreover, the statistics only describe the
condition of patients registered in the NDR.

Swedish National Diabetes Register in primary health care 555

Primary Health Care Research & Development 2016; 17: 549–558

https://doi.org/10.1017/S1463423616000098 Published online by Cambridge University Press

https://doi.org/10.1017/S1463423616000098


In the discussion about treatment strategies, the
group oral + insulin attracted a lot of attention.
Statistically it is a small group but it was not

viewed as such by the diabetes teams. It could
sometimes be difficult to achieve balance between
oral medication and insulin injections, which might
require more frequent visits and therefore could
be perceived as time consuming.
It might also be the case that this treatment in

many instances was more limited in time, that is
the transition from oral to insulin treatment. As
the statistics are based on annual registrations,
there might be a large influx of patients in the
current group and most of the individuals would
be registered in the insulin group later on.
It is also well known that diabetes and hyper-

tension cause a higher mortality risk (Campbell
et al., 2009). In diabetes care in the county studied
there has been a conscious and successful strategy
to lower BP by medication and lifestyle changes.
The interviewed diabetes teams could note that
there had been a steady decrease in BP average
ever since the implementation of the NDR. This
was the case even among the older patients, which
has been good so far, but the DNSs were a little
worried that BPmight continue to fall, which could
worsen the patient’s general condition and, for
example, cause dizziness and falls. The diabetes
teams were satisfied that the guidelines (The
Swedish National Board for Health and Welfare,
2015a), now supported by other studies, had advo-
cated a less aggressive hypertensive treatment and a
slightly higher BP value (systolic 145mmHg) for
older diabetes patients (Zhao et al., 2013).
The registration rate has remained at 75%

(county average), and has not increased since
the completion of the implementation project in
2002–2005 (Hallgren Elfgren et al., 2012). The
DNSs were responsible for registering patient
data as well as extracting statistics, but they all
lacked a technical solution for the transmission of
data from the electronic patient journal to the
NDR, which would facilitate the work. Workload
and a shortage of GPs and DNSs might affect
the registration activity, but the most common
explanation for no increase was that patients in
nursing homes are taken care of by the municipal
nurse who does not register them in the NDR.
Nevertheless, the current patients are listed at
a PHCC and data should be reported back to the
PHCC for further registration. Some of the older

patients with diabetes also suffer from dementia
and are not able to give their lawful consent to
the registration. In the focus group, various
interpretations of the law (SFS, 1998:04) were
discussed and there is an ongoing national
investigation into the ethical implications of this
matter. It raises questions about integrity as well
as the right for decision-incapable persons not to
be deprived of the care to which they are entitled.
Nonetheless, the PHC provides health care for

older patients with often more than one chronic dis-
ease in community settings. Studies have shown that
improving outcomes in this population can be fraught
with difficulty (Smith et al., 2012), but as diabetes is a
substantial part of multi-morbidity it is of great inter-
est to include these patients in the quality register.
Patients with diabetes in nursing homes, often frail

individuals with high morbidity and special needs
(Bravell, 2011), must be considered, but do not
seem to be fully represented in the NDR. There is an
obvious risk for systematic failure in the evaluation
statistics if one group of patients is largely omitted.

Conclusion

Reporting to the NDR has become a compulsory
routine in primary care in the county studied.
Both the questionnaire and the interviews

confirm this, but work would be easier and the
results more reliable if data could be transferred
from the electronic patient record to the NDR.
Statistics from the NDR were used for

follow-ups on individual as well as PHCC level and
confirmed that there were good achievements of
medical goals in the studied county.
The DNS had a central role in diabetes care in

PHC and all patients were individually treated.
Only in terms of target values for HbA1c and BP

was age taken in account. The DNSs saw there was
potential for development and in-depth studies in the
NDR, but there was no time for this in daily practice.
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