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Abstract

Objective. In people with screen-detected type 2 diabetes in primary care, (1) to assess adherence to guidelines, recom-
mending consultation with the GP every three months and treatment initiation with an ACE inhibitor or an angiotensin-II
receptor antagonist when systolic BP was>120 mmHg and/or diastolic BP was>80 mmHg, and (2) to identify predictors
for adherence. Design. Prospective follow-up of a fixed cohort of patients. Sezzing. Fifty-four Danish general practices. Sub-
Jects and main outcome measures. A total of 361 people with screen-detected type 2 diabetes were followed up for 410 days
to assess planned consultations with their GP and recording of BP. Some 226 people, with BP recorded above guideline
threshold(s) and where treatment was not already initiated, were followed for up to 410 days to monitor prescription
redemption. Results. At 3, 6, 9 and 12 months 80%, 77%, 74%, and 73% of the cohort attended a consultation. A total of
89% of the cohort attended two of the four planned consultations. The probability of redeemed prescriptions for an ACE
inhibitor or an angiotensin-II receptor antagonist according to the guideline during the first year following diagnosis was
51%. High initial BP was associated with prescription redemption. No other analysed individual or organisational charac-
teristics were found to be associated with treatment initiation. Conclusion. The consultation attendance was reasonably high,
and treatment initiation with an ACE inhibitor or an angiotensin-II receptor antagonist according to the guideline was
found in half of the cases. High initial BP increased the probability of treatment initiation.

Key Words: ACE nhibitors, family practice, general practice, guideline adherence, patient compliance, screeming, Type 2
diabetes mellitus

Type 2 diabetes is a common disease with micro- and
macro-vascular complications appearing while the
disease is still symptom-free [1-4]. The purpose of
screening is to improve the prognosis by initiating
treatment at the asymptomatic stage of the disease.
To justify screening, an effective and available
treatment must exist [5].

During the last decade the treatment recom-
mendations for type 2 diabetes have changed radi-
cally from focusing on treatment of dysglycaemia
to multifactorial treatment including treatment of

cardiovascular risk factors. Furthermore, thresholds
for treatment initiation have become substantially
lower [6—9]. Randomized controlled trials concluded
that angiotensin-converting enzyme (ACE) inhibi-
tors reduce the risk of vascular complications among
people with type 2 diabetes at high risk of compli-
cations, irrespective of the initial blood pressure
(BP) [8,10]. Thus, this treatment has been recom-
mended to people with screen-detected type 2 dia-
betes. Adherence to treatment guidelines depends on
whether the general practitioner (GP) recommends
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the treatment, and on whether the patient initially
accepts the treatment offered. To our knowledge
adherence and predictors of adherence have not been
studied in people with screen-detected diabetes, who
may be more difficult to motivate due to the lack of
symptoms at diagnosis. Accordingly, the aim of the
present study was:
(a) to assess adherence to guidelines for consulta-
tions with GP and treatment initiation with an
ACE inhibitor or an angiotensin-II receptor
antagonist in people with screen-detected type 2
diabetes;
(b) to identify predictors for adherence.

Material and methods
Design, recruitment, and outcome measures

The study was a prospective follow-up of people with
screen-detected type 2 diabetes in the setting of 54
general practices from five former counties in Denmark
(Copenhagen, Aarhus, South of Jutland, Ribe, and
Ringkoebing), and for whom we had prescription
data three months prior to the diagnosis. The prac-
tices were part of the intervention arm of the Anglo—
Danish—Dutch study of intensive treatment in people
with screen-detected diabetes in primary care
(ADDITION) study, Denmark. The ADDITION
study is an ongoing international study aiming to
evaluate screening procedures for type 2 diabetes in
general practice and to evaluate the effect of intensive
multifactorial treatment on those people diagnosed
with type 2 diabetes [11]. The intervention was
directed at the participating GPs and their staff by
training in optimal targets for HbAlc, BP, total cho-
lesterol, and optimal pharmaceutical treatment for pre-
venting complications, including an ACE inhibitor or an
angiotensin-II receptor antagonist if BP was >120 sys-
tolic and/or >80 diastolic. Moreover, the interven-
tion group was enhanced to arrange three-monthly
consultations for their patients with type 2 diabetes
including BP measurements. All this was presented
in a written guideline. It was also presented as lectures
at the beginning of the study, and in group sessions
with specialists later on in the study. Finally, GPs
have also received feedback on their patients by way
of written reports and practice visits. The screening
procedure and diagnostic criteria are presented
elsewhere [12].

Recruitment to the present study took place from
2001-2004 and the flowchart of the study popula-
tion is shown in Figure 1. The outcome measures
were derived from the ADDITION study’s guide-
line: consultation every three months, recording
of BP by the GP and redeemed prescription for
an ACE inhibitor or an angiotensin-II receptor

Less is known about adherence and predictors
for adherence to guidelines in people with
screen-detected type 2 diabetes.

e In this study, half of the target group initi-
ated treatment with an ACE inhibitor or an
angiotensin-II receptor antagonist accord-
ing to the guideline during the first year
following diagnosis.

e High initial BP increased the probability of
treatment initiation.

e No other individual or organisational char-
acteristics were found to be associated with
treatment initiation.

antagonist if BP was >120 systolic and/or >80
diastolic during any consultation. The intention was
to follow people with screen-detected type 2 diabe-
tes, who were not treated with an ACE inhibitor or an
angiotensin-II receptor antagonist before diagnosis.
These people were defined as not having a redeemed
prescription for an ACE inhibitor or an angiotensin-
II receptor antagonist in the 90 days before enter-
ing the study, and/or those who claimed not to have
received the treatment before entering the study.
Planned consultations and recording of BP were fol-
lowed up for 410 days (12 months + 45 days due
to a realistic period of time for annual consultation)
from diagnosis in 361 patients. Treatment initiation
was followed up for 410 days in 226 patients. The
median follow-up time from exceeded BP threshold
until prescription redemption or end of follow-up
was 392 days.

Data

Data on the dependent variables, consultations,
and recording of BP in the planned consultations
were obtained from case record forms completed
by the GPs. Prescription data were obtained from
the National Health Service, based on the unique
civil registry number assigned to all Danish citizens.
Treatment with an ACE inhibitor or an angiotensin-
II receptor antagonist was identified by the ATC
codes C09A, C09B, C09C, and C09D. Indepen-
dent variables concerning demographic and social
characteristics (gender, age, cohabitation, educa-
tion, profession) and related to lifestyle and health
characteristics (smoking, body mass index (BMI),
BP, HbAlc, serum cholesterol, self-rated health
(SF36)) were obtained from questionnaires com-
pleted by people with screen-detected type 2 diabe-
tes and GDPs. Anthropometric measurements were
undertaken at baseline following standard operating



Diagnose type 2 401

diabetic through
the ADDITION study
2001-2004

Adherence to guidelines in type 2 diabetics 225

o8 Refused further

\ 4

examination

Age 40-69 years

12 Dropped out within the

\ 4

first 12 months

Treated with an ACE

A 4

79 or an AlIB before diagnosis

Redeemed prescription

> 27 before BP was recorded
above threshold in the
ADDITION consultations

BP below threshold in
29 the ADDITION

A

226

A4

consultations

Intended to initiate treatment

Figure 1. Flow-chart of study population among 401 people with screen-detected type 2 diabetes in 54 general practices in Denmark
2001-2004 (in the former county of South Jutland only in 2004 and in the former county of Copenhagen only after 2002).

procedures with height being recorded to the
nearest 0.1 cm using a fixed rigid stadiometer and
weight in light indoor clothing recorded to the near-
est 0.1 kg. BP was recorded in a sitting position
after a 10-minute rest with a standard sphygmoma-
nometer in each practice. HbAlc was analysed in
venous samples in a central laboratory (University
Hospital of Aarhus) using liquid chromatography
on a Tosoh machine. Fasting serum samples were
analysed in the same laboratory for cholesterol
using standard enzymatic methods. Two dimensions,
general health and mental health, from the Danish
version of the SF-36 questionnaire were used to
measure self-rated health [13]. These are measured
on a scale from 0 (worst health) to 100 (best health).
The independent variables concerning organiza-
tional data (number of GPs in the practice, GP’s
age and gender, number of inhabitants registered
in the postcode of the practice, number of patients
per GP registered to the practice) were obtained
from the National Health Service. The indepen-
dent variables were divided into categories shown in
Tables I, II, and III.

Statistical analysis

The probability of attendance and recording of BP
in the planned consultations were estimated by the aid
of a flow chart. In addition the probabilities of atten-
dance at two or more, and three or more of the planned
consultations were estimated.

Time to treatment initiation with an ACE inhibitor
or an angiotensin-II receptor antagonist from the first
time BP was above the threshold(s) in the ADDI-
TION study’s guideline was estimated by the Kaplan—
Meier method. Censoring occurred by the end of
follow-up. Cumulative initiation proportions (CIP)
with 95% CI at 410 days were found using the
Kaplan—Meier method and Greenwood’s formula.
Statistical analyses were performed with Intercooled
STATA version 10.0 and in Excel version 2003.

Results

Consultations and recording of BP

The probabilities of attendance at the consulta-
tions planned at 3, 6, 9, and 12 months were 80%
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(95% CI 76-84), 77% (73-82), 74% (69-79) and
73% (68-77), respectively. The probabilities of BP
being recorded among the people attending the
consultations were 99% (97-100), 98% (95-99),
99% (97-100), and 98% (96-100), respectively.
A total of 89% (86-92) of the people attended
two of the four planned consultations, while
75% (71-80) attended three of the four planned
consultations.

Trearment initiation with an ACE inhibitor or an
angiotensin-II receptor antagonist

A total of 226 people should have ACE inhibitor
or angiotensin-II receptor antagonist treatment

initiated according to the BPs recorded in the case
record forms and the guidelines of the ADDITION
study. Among these, the probability of treatment
initiation was 51% (44-58) within the 410 days of
follow-up (Figure 2).

Predictors of trearment initiation with an ACE inhibitor
or an angiotensin-II receptor antagonist

The probability of treatment initiation with an
ACE inhibitor or an angiotensin-II receptor antag-
onist according to guideline was 72% (58-85),
if the initial systolic BP was =160 versus 36%
(26-49), if the initial systolic BP was <140. The
difference of 36 percentage points was statistically

Table I. Treatment initiation! with an ACE inhibitor or an angiotensin-II receptor antagonist by lifestyle and health characteristics among
226 people with screen-detected type 2 diabetes in 54 general practices in Denmark 2001-2006.

All

Characteristics No. %2

Treatment initiation (410 days)

CIP? (95% CI) CIP difference (95% CI)

At baseline
Smoking

Lifetime non-smoker 69 30.8

Stopped smoking 79 35.3

Current smoker 76 33.9
BMI (kg/m2)

<25 25 11.1

25-29 89 39.4

= 30 112 49.6
Self-rated health (SF36)

= 25 percentile (52) 50 22.9

25-75 percentile 114 52.3

= 75 percentile (87) 54 24.8
Mental

= 25 percentile (76) 57 26.0

25-75 percentile 68 31.1

= 75 percentile (92) 94 42.9
Total cholesterol (mmol/l)

<5 61 27.9

5-5.9 76 34.7

6-6.9 51 23.3

7- 31 14.2
HbAlc (%)

<6 47 20.8

6-6.9 108 47.8

7-7.9 36 15.9

8— 35 14.5

Blood pressure (mmHg)

Systolic

< 140 81 35.8

= 140-159 81 35.8

= 160- 64 28.3
Diastolic

< 90 138 61.1

= 90 88 38.4

0.48 (0.37-0.60)
0.43 (0.33-0.55)
0.60 (0.47-0.73)

0.44 (0.27-0.66)
0.46 (0.36-0.57)
0.56 (0.45-0.66)

0.58 (0.45-0.72)
0.54 (0.44-0.65)
0.40 (0.28-0.54)

0.58 (0.45-0.72)
0.49 (0.37-0.63)
0.47 (0.38-0.58)

0.49 (0.37-0.63)
0.46 (0.36-0.58)
0.53 (0.39-0.67)
0.64 (0.42-0.86)

0.49 (0.36-0.65)
0.53 (0.43-0.63)
0.44 (0.30-0.62)
0.54 (0.34-0.76)

0.36 (0.26-0.49)
0.49 (0.38-0.60)
0.72 (0.58-0.85)

0.40 (0.32-0.49)
0.66 (0.55-0.76)

Ref
-0.05 (-0.21-0.11)
0.12 (~0.06-0.29)

Ref
0.02 (-0.21-0.24)
0.11 (-0.11-0.34)

0.04 (-0.13-0.22)
Ref
-0.14 (-0.31-0.03)

0.09 (-0.10-0.28)
Ref
-0.02 (-0.19-0.15)

Ref
~0.03 (-0.21-0.15)
0.04 (-0.16-0.23)
0.15 (-0.12-0.43)

Ref
0.03 (-0.15-0.21)
-0.05 (-0.27-0.17)
0.04 (-0.22-0.31)

Ref
0.12 (~0.04-0.28)
0.36 (0.17-0.54)

Ref
0.25 (0.11-0.39)

1410 days after exceeded thresholds. 2of completed information. Missing data 5%. 3cumulative initiation proportion.



Adherence to guidelines in type 2 diabetics 227

Table II. Treatment initiation! with an ACE inhibitor or an angiotensin-II receptor antagonist by demographic and social characteristics
among 226 people with screen-detected type 2 diabetes in 54 general practices in Denmark 2001-2006.

All Treatment initiation (410 days)

Characteristics No. %2 CIP? (95% CI) CIP difference (95% CI)
Gender

Male 117 51.8 0.55 (0.45-0.65) Ref

Female 109 48.2 0.46 (0.37-0.56) —-0.09 (-0.23-0.05)
Age, years

40-54 40 17.7 0.36 (0.22-0.55) Ref

55-69 186 82.3 0.54 (0.46-0.61) 0.18 (-0.01-0.36)
Cohabitant

No 52 23.2 0.53 (0.38-0.69) Ref

Yes 172 76.8 0.49 (0.42-0.57) —0.04 (-0.21-0.13)
Vocational training

None 60 29.3 0.59 (0.45-0.73) Ref

1-3 years 93 45.4 0.45 (0.35-0.56) —0.14 (-0.32-0.04)

> 3 years 52 25.4 0.42 (0.29-0.56) -0.17 (-0.37-0.03)
Employed

No 103 46.6 0.53 (0.43-0.64) Ref

Yes 118 53.4 0.48 (0.39-0.58) ~0.05 (~0.19-0.10)

Notes: 1410 days after exceeded thresholds; 2of completed information. Missing data <10%; >cumulative initiation proportion.

significant (see Table I). Equally, the probability of
treatment initiation was 66% (55-76) if the initial
diastolic BP was = 90, versus 40% (32-49) if the
initial diastolic BP was <90, and the difference of
26 percentage points was also statistically signifi-
cant. Smoking, BMI, self-rated health, and values
for total cholesterol or HbAlc were not found to
be associated with treatment initiation. Neither
were the demographic and social characteristics:
gender, age, cohabitation, education, or employ-
ment (see Table II); or the organizational charac-
teristics: practice type, GP’s gender and
age, practice setting, or number of patients per GP
(see Table III).

Discussion
Man findings

The high attendance at the planned consultations
indicated that the people with screen-detected type
2 diabetes accepted structured consultations. Adher-
ence for recording of BP by the GPs was high, but
treatment initiation with an ACE inhibitor or an
angiotensin-II receptor antagonist according to the
guideline was found in only half of the cases. As
the GPs enrolled themselves into the ADDITION
study, the adherence would probably be lower if
implemented in general. High initial BP increased
the probability of treatment initiation. No other

characteristics were found to be associated with
treatment initiation.

When considering why the treatment was not
initiated according to the guideline, it is unknown
whether it was intentional or not, and in which
stage of the process it occurred. It could be unin-
tentional, if the message of the guideline did
not reach the GPs. High BP was associated with
treatment initiation with an ACE inhibitor or
an angiotensin-II receptor antagonist, which
might indicate that the message concerning ACE
inhibitors’ preventive effect independently of the
level of the BP was not converted to clinical actions
by the GPs. Prescription of an ACE inhibitor asso-
ciated with high BP was also seen in studies con-
cerning the use of an ACE inhibitor in heart failure
treatment, even though guidelines recommend
this as standard therapy for all patients [14,15].
Midlov et al. concluded that GPs accept higher
BP levels than recommended in clinical guidelines
[16]. The non-compliance could also be inten-
tional. The GPs might abstain from recommending
the treatment, if they found polypharmacologi-
cal treatment not appropriate to offer symptom-
free patients [17], or if they were not convinced
of the evidence of the treatment. Following a
guideline without taking the situation of each indi-
vidual into consideration is what Zoffmann et al.
call a non-situational, disease-orientated perspective.
There could be many reasons for not initiating the
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Table III. Treatment initiation! with an ACE inhibitor or an angiotensin-II receptor antagonist by general practice characteristics among

226 people with screen-detected type 2 diabetes in 54 general practices in Denmark 2001-2006.

Treatment initiation (410 days)

CIP? (95% CI)

CIP difference (95% CI)

All

Characteristics No. %
Type of practice

Multi 146 64.6

Solo 80 35.4
GP’s gender

Both sexes represented 102 45.1

Only female 21 9.3

Only male 103 45.6
GPs’ average age

< 50 years 114 50.4

= 50 years 112 49.6
Postcode registered

< 10,000 inhibitants 66 29.2

= 10,000 inhibitants 160 70.8
Number of patients per GP

= 25 percentile (1241) 43 19.0

25-75 percentile 133 58.9

= 75 percentile (1707) 50 22.1

0.49 (0.41-0.58)
0.52 (0.42-0.64)

0.45 (0.36-0.56)
0.48 (0.29-0.71)
0.56 (0.46-0.67)

0.51 (0.42-0.61)
0.50 (0.40-0.61)

0.46 (0.34-0.61)
0.52 (0.44-0.61)

0.50 (0.36-0.66)

Ref
0.03 (-0.11-0.18)

Ref
0.03 (-0.21-0.27)
0.11 (-0.04-0.26)

Ref
~0.01 (-0.15-0.13)

Ref
0.06 (-0.10-0.22)

~0.04 (~0.22-0.14)

0.53 (0.44-0.63) Ref
0.43 (0.30-0.58) —0.11 (-0.28-0.06)

Notes: 1410 days after exceeded thresholds; 2cumulative initiation proportion.

treatment according to the guideline with the life-
orientated perspective taken into consideration [18].
For example, how long will it take people to accept
that they are going to initiate lifelong treatment
when not feeling ill? Some people are better at see-
ing potential threats than others and are better at
proactive coping, defined as efforts undertaken in
advance of a potentially stressful event to either pre-
vent it or modify its form before it occurs [19]. It
might be that the people with screen-detected type
2 diabetes declined the treatment offered, perceiv-
ing no substantial threat of the fact of having type
2 diabetes. A qualitative study indicated that people
with type 2 diabetes perceived their illness as not
being serious [20].

Strengths and limitations

A strength of the study was the assessment of dif-
ferent stages of the process of treatment initia-
tion: attendance at consultations, recording of BP,
and prescription redemption. However, all feasible
stages were not assessed separately. The outcome
measure prescription redemption was composed of
physician and patient adherence. It indicated that
the patient was invited to and attended a planned

consultation, the GP recommended the treatment,
the patient accepted the offer in the consultation,
the GP prescribed the medication, and the patient
redeemed the prescription. We were for example not
able to determine if there were cases where the GP
prescribed medication but the prescription was not
redeemed by the patient. Assessing adherence from
the first time BP was recorded above threshold in
the ADDITION study’s guideline was debatable,
but the decision was made because of the intention
in the ADDITION study of treatment initiation in
all people with type 2 diabetes, unless their BP was
very low (below 120/80).

A weakness of the study was the unknown
influence of other consultations and recorded BPs,
outside the ADDITION consultations, but consider-
ing different scenarios the range of adherence was
between 50-56%.

Future research

When considering implementing screening for type
2 diabetes, further research is suggested with regard
to adherence. It makes a difference if the reasons
behind non-adherence were related to troubles in
implementing the guideline, if the intensive treatment
of symptom-free patients was perceived as too much,
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Figure 2. Time to initiate treatment with an ACE inhibitor or an angiotensin-II receptor antagonist among 226 people with screen-detected
type 2 diabetes in 54 general practices in Denmark 2001-2006. Upper panel shows results independent of BP level. Middle panel shows
results in relation to initial systolic BP and lower panel in relation to initial diastolic BP.
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or if the patients declined the offer. Did the people
with screen-detected type 2 diabetes make a con-
scious decision on treatment initiation? And how
were they supported?

Conclusion

The consultation attendance was reasonably high,
and treatment initiation with an ACE inhibitor or an
angiotensin-II receptor antagonist according to the
guideline was found in half of the cases. High initial
BP increased the probability of treatment initiation.
Reasons for non-adherence are discussed and deserve
more attention.
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