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MAIN MESSAGE

No documented evidence is available to 

indicate that the use of forms for follow-up 

of diabetes reduces the risk of mortality, 

myocardial infarction, stroke, peripheral 

nerve injury or retinopathy

Use of forms has little, or very limited effect 

on HbA1c levels, blood pressure, weight, 

blood lipids and microalbuminuria
BACKGROUND The majority of patients with type 2 diabetes are followed up in general prac-
tice. We have investigated whether the use of forms by GPs for recording clinical data contri-
butes to lower mortality and morbidity for this patient group.

MATERIAL AND METHOD This systematic review is based on literature searches in MEDLINE, 
EMBASE, ISI Web of Science, Cochrane CENTRAL and PubMed. We included studies that dealt 
with adults over 18 years of age with diabetes who were followed up in the primary health ser-
vice, and compared mortality and morbidity with and without the use of forms. We summarised 
the results narratively and using meta-analyses.

RESULTS Seven studies were included. One study (1262 participants) investigated the effect 
of using the form on hard endpoints, without finding clear effects on mortality (HR 0.91; 95  % 
CI 0.72 – 1.14), myocardial infarction (OR 0.65; 95  % CI 0.31 – 1.35), stroke (OR 0.89; 95  % CI 
0.39 – 2.01), peripheral nerve injury (OR 0.86; 95  % CI 0.57 – 1.29 or retinopathy (OR 0.90; 95  % 
CI 0.53 – 1.52. Use of forms appears to have little or no effect on body weight (three studies), 
but a small, positive effect on blood pressure (five studies) and total cholesterol (two studies).

INTERPRETATION Published data at present provide no clear answers, but show that use of 
forms in the follow-up of patients with diabetes in general practice may tend to contribute to 
lower mortality and morbidity.
In 2014, there were approximately 220 000
persons with known diabetes mellitus in Nor-
way (1). Of these, 80 – 90  % had type 2 diabe-
tes. The vast majority are followed up in the
primary health service (2). From 1988 to 2004,
the Norwegian College of General Practice
published a treatment programme for diabetes
in general practice (3). In 2009, this work was
continued in the form of national professional
guidelines from the Directorate of Health on
prevention, diagnosis and treatment of the
disease (4). The guidelines emphasise the im-
portance of a change in diet, smoking cessa-
tion, and physical activity, as well as monito-
ring blood sugar level, blood pressure, blood
lipids and weight, and regular check-ups are
recommended every 2 – 6 months (4).

Use of paper-based or electronic forms for
systematic recording of clinical data may
contribute to improved follow-up of patients
with chronic illnesses (5). Forms used in the
follow-up of diabetes may include everything
from simple paper forms to more advanced
solutions whereby the data are processed and
feedback provided that is tailored to indivi-
dual patients, for example suggestions for
changes in treatment or follow-up.

Some forms are used to collect data for
central registries, and can provide a basis for
automated feedback on whether patients
belonging to one GP or one GP surgery are
achieving the therapeutic objectives compa-
red to the national or regional average.

An electronic form has been developed
for use in the GP surgery for follow-up of
patients with diabetes (the NOKLUS diabe-
tes form). This is intended to be both a clini-
cal tool for the GP and a data-collection tool
for the Norwegian Diabetes Registry (6).

Several systematic overviews are available
on the effects of various measures with regard
to diabetes follow-up, but none deals specifi-
cally with the use of forms for recording clini-
cal data (7). Following a request from the Nor-
wegian College of General Practice, we have
conducted a systematic review of the possible
health benefits of using forms for the follow-
up of diabetes in general practice.

Material and method
We performed systematic searches for studies
in the MEDLINE (Ovid), EMBASE (Ovid),
ISI Web of Science, Cochrane CENTRAL
and PubMed databases, from initiation of the
databases until June 2015. In our search we
combined text words and key words that
describe the population and the intervention,
for example (diabet*) AND (structured care
OR benchmarking OR decision support
systems OR structured assessment OR stan-
dardized patient record).

The search was further limited using search
terms for relevant study designs, parts of
which were limited using search terms for the
primary health service (for example, primary
care OR community care) (Larun appendix 1).
We also searched for relevant studies by
reviewing reference lists in included articles.

The search resulted in 2 940 titles and ab-
stracts, which we evaluated against pre-defi-
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ned selection criteria (Box 1). We included a
total of seven randomised, controlled studies
(Figure 1). One of the authors (LL) extracted
data from the studies, while another (KGB)
checked that the data retrieved were correct.
The same two authors (LL and KGB) revie-
wed all the studies included and assessed the
risk of bias in relation to patient selection,
performance, detection, attrition and repor-
ting (8). Randomisation procedure, blinding
of participants and personnel, and analyses
of attrition are important in this assessment.

When cluster-level randomisation is under-
taken, for example when a GP surgery is ran-
domised rather than individual patients, this
must be accounted for in the calculation of
confidence intervals and p-values. Our analy-
ses are therefore based on results with adjust-
ment for cluster effects. Where possible, we
have used effect estimates that are also adjus-
ted for potential differences between the
groups at the start of the study.

We report dichotomous endpoints such as
the hazard ratio (HR), which is a time-to-
event outcome, or odds ratio (OR), which is
an outcome representing the odds of an

event at a defined point in time. We report
continuous endpoints as mean differences
(MD). Meta-analyses were performed with
Review Manager Software (RevMan) (9)
using a random effect model that takes
account of possible variation in the true
effect between single studies. The main
emphasis was placed on hard endpoints,
such as risk of mortality, coronary disease
and stroke. We collated the results for prim-
ary and secondary endpoints (Box 1).

The quality of the evidence was assessed
using the GRADE scale (Grading of Recom-
mendations Assessment, Development and
Evaluation) (10). This article is co-publis-
hed with a report from the Norwegian
Knowledge Centre for the Health Services/
Norwegian Institute of Public Health (11).
The project plan for this work was published
in November 2014 (12).

Results
We included seven randomised controlled
studies published between 2001 and 2011
(Table 1 (13 – 19). Three studies were conduc-
ted in the USA (13 – 15), one in the Nether-

lands (16), one in the UK (17), one in Canada
(18) and one in Denmark (19). The number of
patients varied from 335 to 7 412, and the
average age was approximately 60 years.
Good randomisation procedures with concea-
led allocation of the participants are described
in three of the studies, and we consider that
these studies have a low risk of bias (13, 18,
19). The remaining studies were considered to
have a high risk of bias, primarily because the
randomisation and blinding procedures were
not clearly described (8).

The doctors had used a diabetes form in all
the studies, and in collaboration with nurses
in two of them (16, 17). Time spent on trai-
ning was around one hour where this was
reported. The form was integrated in the pa-
tient records in the majority of the studies
(Table 1). The opportunities for processing of
recorded patient data varied, and could be
functions of automated reminders to the pa-
tient (18), reminders of appointment call-in
(13, 16, 18), suggestions for changes in med-
ication (14, 18, 20) and feedback on recorded
data for the patient or the GP practice compa-
red with others (13, 14, 19).

BOX 1

Criteria for selection of studies

Study design

Randomised, controlled studies

Patient

Adults > 18 years with diabetes followed up 
by the primary health service

Intervention

Use of a diabetes form, with or without indi-
vidual feedback

Control

Follow-up without use of a diabetes form, 
e.g. normal use of electronic patient records

Endpoint

Primary: Mortality, coronary disease, stroke 
and complications such as renal failure, 
peripheral neuropathy or retinopathy

Secondary: Long-term blood sugar (HbA1c), 
blood pressure, weight, blood lipids or 
microalbuminuria

Exclusion: Studies that report only goal achie-
vement, i.e. the proportion being followed up 
in accordance with prevailing guidelines

Follow-up period

More than 12 months after the first completion 
of the for

Figure 1  The selection process

References identified   

through database searches

(n = 2 927)

References identified  

through other sources

(n = 13)

References after  

removal of duplicates

(n = 2 940)

Retrieved in full-text versions

(n = 69)

References excluded

(n = 2 871)

Excluded (n = 48):

Study design n = 18 

Population  n = 9 

Intervention n = 16 

Comparison  n = 1 

Outcome  n = 4Included after 

review of the full text

(n = 21)

Studies included 

(n = 7)1
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Primary endpoints
Only one study (19) reported results for our
primary endpoints (Box 1). This Danish
study included 1 263 participants. The results
showed no obvious effect on mortality resul-
ting from the use of forms (HR 0.91; 95  % CI
0.72 – 1.14). For the other endpoints, the esti-
mated effect varied from an odds ratio of 0.65
(95  % CI 0.31 – 1.35) for non-fatal myocar-
dial infarction to an odds ratio of 0.90 (95  %
KI 0.53 – 1.52) for retinopathy.

For all the endpoints studied, there were
positive tendencies in favour of the use of
forms, but the effect size estimates were too
imprecise to enable any definite conclusions.
We considered the quality of the documenta-
tion for these endpoints to be generally low,
because it was based on only one study, and
due to wide confidence intervals for the effect
estimates (Table 2). Results for renal failure
were not reported in any of the studies.

Secondary endpoints
In all the studies that were included, the effect
of using the form was reported for at least one
secondary endpoint (Box 1), and it was pos-

Table 1  Description of the included randomised,

First author, year, 
country, (reference)

Number of 
participants

Duration of
intervention

Bebb, 2007, UK (17) 1 534 1 year

Cleveringa, 2008, 
the Netherlands (16)

3 391 1 year

Holbrook, 2009, 
Canada (18)

511 6 months

MacLean, 2004, 
USA (13)

7 412 3 years

O’Connor, 2009, 
USA (14)

3 7031 3 years

O’Connor, 2011, 
USA (15)

2 556 8 months

Olivarius, 2001, 
Denmark (19)

1 263 6 years

1 Distributed over one control group and three different i
2 Indirect: need to follow a link within records to open ad
Tidsskr Nor Legeforen nr. 5, 2016; 136
sible to perform meta-analyses for several of
these (Larun appendix 2). Use of the form had
little or no effect on body weight. However,
we saw some effect on total cholesterol level
and blood pressure (Figure 2). For example,
we found an average change in systolic blood
pressure of –2.99 mm Hg (95  % CI –  4.38 to
– 2.59), based on the results from five studies
(Figure 2).

For long-term blood sugar level and urine
microalbumin level, the results were more
uncertain. The quality of the documentation
varied between high and low for different
endpoints. Low confidence in the effect
estimates is largely attributable to inconsis-
tent and/or imprecise results (wide confi-
dence intervals) (Table 3).

Discussion
In this systematic review of the research
literature we identified only one study on the
association between the use of a diabetes
form in which effects on hard endpoints
such as mortality and coronary disease had
been registered (19). The results gave posi-
tive indications, but as yet the documenta-

 controlled studies (n = 7)
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We identified another six studies on the
efect of diabetes forms on secondary
endpoints such as blood pressure and cho-
lesterol levels (13 – 18). We found that the
use of a form most likely leads to lower
levels in patients, but the size of this effect is
minor. The use of a form is unlikely to have
an effect on the patients’ body weight, and
the effect on long-term blood sugar levels
and urine microalbumin level is uncertain.
The fact that only few studies were found is
interesting in itself, highlighting the fact that
we have no data to draw any specific conclu-
sions as to whether the use of structured
forms is a cost-effective measure. The
NOKLUS form also belongs in this category
(6).

On the whole, measures to improve the
quality of clinical practice have a small to
moderate effect across interventions and cli-
nical areas (21). Systematic reviews that are
not restricted to diabetes patients have shown
that computer-based systems for clinical
decision support may help bring about chan-
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s change in medication, frequency of testing 
ultation

naire sent one month before consultation
porting on risk factors, medication, complica-
 therapeutic objectives for individual patients

ged to set target figures 
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ges in practice among health personnel and a
possible health gain for patients (22, 23).

Tricco and collaborators summarised fin-
dings from 142 randomised studies of vari-
ous measures to improve the follow-up of
persons with diabetes, but their report does
not refer to the effect of diabetes forms spe-
cifically (24). They found clear effects on
process measures such as prescribing acetyl-
salicylic acid and anti-hypertension drugs,
but the results were less convincing with
regard to measures of clinical outcomes,
such as blood pressure or cholesterol levels.

Table 2  GRADE table for mortality, cardiovascula

Calculation of abs

Endpoint
Risk with normal 

follow-up

Mortality, per 1 000 339

Angina pectoris, 
per 1 000

 67

Myocardial infarction 
(non-fatal), per 1 000

 46

Stroke (non-fatal), 
per 1 000

 40

Newly discovered periphe-
ral neuropathy, per 1 000

210

Newly discovered retino-
pathy, per 1 000 

136

1 HR: hazard ratio
2 OR: odds ratio
3 Based on one study with limited number of events
4 Very imprecise estimate (wide confidence interval)

Figure 2  Balance diagram showing the effect of structu
total effect is minor (–2.99; 95  % CI – 4.38 – –1,59) mm Hg

Systolic blood pressure (mm Hg) 

First author

(reference)

Follow-up Nu

Holbrooke (18) ½ year

Bebb (17) 1 year

Cleveringa (16) 1 year 1

MacLean (13) 3 years 3

Olivarius (19) 6 years

Total

Test of effect: p < 0,0001 

Heterogeneity:1^2 = 19 %; p = 0,30
420
They reported no hard clinical endpoints. In
light of the results from other systematic
reviews, our finding of uncertain and small
effects from using various types of diabetes
forms in clinical practice was approximately
as expected (24).

The objective of the study was to investi-
gate whether the use of forms in diabetes fol-
low-up reduces the risk of serious complicati-
ons in patients. We chose to summarise stu-
dies that had investigated this association
directly, but this should not be taken to mean
that our summary provides a complete over-

r disease, retinopathy and peripheral neuropathy

olute effect (95  % CI)

Risk with structured 
follow-up

Relative effect 
(HR1/OR2) (95  % CI)

Nu

314 
(258 – 377)

HR 0.91 
(0.72 – 1.14)

61 
(34 – 107)

OR 0.90 
(0.49 – 1.66)

30 
(15 – 61)

OR 0.65 
(0.31 – 1.35)

35 
(16 – 76)

OR 0.89 
(0.39 – 2.01)

186 
(131 – 255)

OR 0.86 
(0.57 – 1.29)

124 
(77 – 194)

OR 0.90 
(0.53 – 1.52)

red follow-up on systolic blood pressure. Five studies all p

mber Average difference

(95 % CI)

253 -3,95 (-7,54 – -0,26)

743 -1,30 (-4,43 – 1,83)

 699 -3, 27 (-6,02 – -0,52)

 886 -1,70 (-4,00 – 0,80)

455 -5,00 (-7,60 – -2,40)

-2,99 (-4,38 – -2,59)

-10 -7,5

Benefits from s 
view of all studies that are relevant for asses-
sing the advantages and disadvantages of
using forms. Despite our comprehensive sear-
ches in five central medical databases we can-
not exclude the possibility that some relevant
studies have escaped our attention.

We should also acknowledge that among
the studies that failed to fulfil our inclusion
criteria, some may nevertheless be relevant.
For example, we chose to exclude studies
that reported whether the use of forms pro-
moted compliance with treatment guide-
lines. Nor did we search for studies that used

mber of participants 
(number of studies)

Quality of docu-
mentation (GRADE)

1 262 (1) 
Low3, 4

  714 (1) 
Low3, 4

  830 (1) 
Low3, 4

  851 (1) 
Low3, 4

  704 (1) 
Low3, 4

  679 (1) 
Low3, 4

oint in the same positive direction (p < 0.0001), but the 

-5 -2,5 0 2,5 5 7,5

Benefits from ordinary follow-uptructured follow-up
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a qualitative design, which may have pro-
vided an answer to how the use of forms
affects the consultations or how it is percei-
ved by patients and general practitioners.

In addition to limitations in their research
questions and methodologies, the included
studies also have certain limitations. There
was considerable variation in the ways in
which the interventions were implemented,
how the forms were designed, the kinds of
feedback that were given and whether the
form was integrated in the electronic patient
records or not. The way in which the control
group was followed up varied as well. Ide-
ally, we should have undertaken sensitivity
and sub-group analyses to explore differen-
ces between the different variables, but the
available data material is too small to make
such analyses meaningful. A further chal-
lenge was that in most studies the follow-up
period was restricted to one year. We would
have liked to see more studies with longer
follow-up periods.

The studies in our systematic review had
been conducted in Western countries, with
patients and healthcare systems that can be
regarded as similar to Norway’s – perhaps
with the USA as an exception. As described
above, the use of differing types of forms and

differing types of feedback represents a chal-
lenge. This notwithstanding, our general
assessment is that the available research lite-
rature provides knowledge that elucidates
possible effects of a more frequent use of dia-
betes forms in Norwegian general practice.

An assessment of the benefits of a dia-
betes form must include a number of con-
cerns. The diabetes form from NOKLUS is
intended as a clinical tool for the general
practitioner as well as a data collection tool
for the Norwegian Diabetes Registry. There
are obvious advantages to be gained from
having a national registry as a database for
research that may benefit patients.

With regard to the use of structured forms
in consultations with patients, there is the
added concern that the consultation has an
allotted time and that questions from the
patients require attention. Being able to dis-
cuss emotional and practical issues involved
in life with a chronic disease is important.
Counselling in questions of lifestyle is time-
consuming, but necessary. The time that the
doctor spends on completing forms may
come into conflict with the total time avail-
able for direct contact with the patient.

The use of the reimbursement rate for
annual check-ups of diabetes may elucidate

how extensively the NOKLUS diabetes form
is used in general practice. According to
HELFO, use of the rate has increased from a
total of 12 500 in 2012 to 17 800 in 2014.
This means that on average, each general
practitioner uses this rate approximately
three times per year (T. Nydal, HELFO, per-
sonal communication), corresponding to
annual check-ups of only 10  % of all patients
with type 2 diabetes.

Although the absolute values for effects
on individual measurements are small and
hardly of any major clinical importance,
these small effects may nevertheless help
identify patients who are presumed to have
poorly controlled diabetes. These patients
are known to have elevated morbidity and
mortality. Reducing the proportion of pati-
ents with a high total risk is an independent
objective in practice. Identification of poorly
controlled patients is also important when
doctors are to use data to compare their own
practice with those of their colleagues.

The Directorate of Health has explicitly
recommended more frequent use of the
NOKLUS diabetes form (25). Our systema-
tic review shows that the clinical effect of
using the form is uncertain. An improve-
ment in the follow-up of diabetes patients

Table 3  GRADE table for HbA1c, blood pressure, weight, blood lipids and microalbuminuria

Calculated absolute effect (95  % CI)

Endpoint
Average 

with normal follow-up
Average effect 

of structured follow-up
Number of participants 

(number of studies)
Quality of the 
documentation (GRADE)

HbA1c [%] 6.9 – 7.3 –0.05 
(–0.20; 0.09)

11 314 (3)1 
Low2, 3

Systolic blood pressure 
[mm Hg]

135 – 147 –2.99 
(–4.38; –1.59)

13 598 (5) 
Medium2

Diastolic blood pressure 
[mm Hg] 

75 – 82 –0.98 
(–1.97; 0.02)

13 598 (5) 
Medium2

Body mass index [kg/m2] 31.9 – 33.7 –0.09 
(–0.47; 0.29)

7 923 (2)4 
High 

Total cholesterol [mmol/l] 4.8 – 4.9 –0.18 
(–0.26; –0.10)

 4 248 (2) 
Medium2

HDL cholesterol [mmol/l] 1.33 0.01 
(–0.01; 0.04)

 3 391 (1) 
Low2, 5 

LDL cholesterol [mmol/l] 2.4 – 2.6 –0.05 
(–0.16; 0.06)

11 314 (3) 
Low2, 3

Albumin/creatinine ratio 
[mg/mmol]

5.95 0.65 
(–1.11; 2.41)

272 (1)6 
Low5 

1 The study by Olivarius and colleagues (n = 858) also shows a statistically significant reduction in HbA1c of approx. 0.9 per cent (95  % CI 0.83 – 0.93) (19)
2 Risk of bias due to methodological limitations in one or more studies
3 Inconsistent results across available studies
4 The study by Olivarius and colleagues (n = 852) also shows little or no change in weight: –0.83 kg (–1.75; 0.09)
5 Very imprecise estimates
6 The study by Olivarius and colleagues (n = 483) also shows a reduction in the number of participants with urine albumin  15 mg/l with use of the form (OR 0.63; 95  % CI 

0.41 – 0.98) with no change in serum creatinine measured. 
Tidsskr Nor Legeforen nr. 5, 2016; 136   421
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has been registered for a number of years,
including before the NOKLUS diabetes
form was introduced (2). It is questionable
whether the form complies with the criteria
for an appropriate and cost-effective mea-
sure, and it remains to be seen whether an
increased use of structured forms is the pro-
per medicine to achieve further improve-
ments.

One should consider assessing the benefits
of the NOKLUS diabetes form and measure
its effects on mortality and morbidity, how
the use of the form is perceived by general
practitioners and patients, and whether pro-
cessing of the collected registry data may
help improve the quality of the follow-up that
general practitioners provide to this patient
group.
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