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BACKGROUND: In New Zealand, more than 5% of people aged 50 years
and older have undiagnosed diabetes; most of them attend family prac-
titioners (FPs) at least once a year.

OBJECTIVES: To test the effectiveness of patients or computers as re-
minders to screen for diabetes in patients attending FPs.

DESIGN: A randomized-controlled trial compared screening rates in 4
intervention arms: patient reminders, computer reminders, both re-
minders, and usual care. The trial lasted 2 months. The patient remind-
er was a diabetes risk self-assessment sheet filled in by patients and
given to the FP during the consultation. The computer reminder was an
icon that flashed only for patients considered eligible for screening.

PARTICIPANTS: One hundred and seven FPs.

MEASUREMENTS: The primary outcome was whether each eligible pa-
tient, who attended during the trial, was or was not tested for blood glu-
cose. Analysis was by intention to treat and allowed for clustering by FP.

RESULTS: Patient reminders (odds ratio [OR] 1.72, 95% confidence
interval [CI] 1.21, 2.43), computer reminders (OR 2.55, 1.68, 3.88), and
both reminders (OR 1.69, 1.11, 2.59) were all effective compared with
usual care. Computer reminders were more effective than patient re-
minders (OR 1.49, 1.07, 2.07). Patients were more likely to be screened
if they visited the FP repeatedly, if patients were non-European, if they
were “regular” patients of the practice, and if their FP had
a higher screening rate prior to the study.

CONCLUSIONS: Patient and computer reminders were effective meth-
ods to increase screening for diabetes. However, the effects were not
additive.
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T reating diabetes and its associated disorders can prevent
or delay microvascular and macrovascular damage. In
New Zealand, at least 5% of people aged 50 years or older,
within each major ethnic group, have undiagnosed diabetes.!
Some 80% to 90% of these people visit a family practitioner
(FP) at least once a year.2 As most people with undiagnosed
diabetes have no symptoms, their diabetes can be found only
by screening. The best opportunity to screen is when people
attend an FP for another reason. However, it is not clear what
method is most effective to trigger diabetes screening when the
patient attends for some other reason.
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It is well established that computer reminders can be ef-
fective in increasing FP preventive care such as immunizations
and cervical smears.>* Nevertheless, not all interventions
have been successful, and effect sizes vary markedly so that
effectiveness needs to be confirmed in specific settings.

It also seems that having a patient remind an FP may be
effective, although the evidence is mostly less direct, comes
from a range of study types, and the expected size of effect is
not always clear. First, patients have been reported as an im-
portant barrier to evidence-based medicine or guideline imple-
mentation.>® Second, patient expectations can “drive” FPs,”
or, more specifically, FPs are primarily driven by what they
think the patient expects.® Third, a limited number of studies
have shown a positive effect “using” patients to influence
FPs.®'! Finally, further indirect evidence comes from the
boom in direct-to-consumer marketing that is currently al-
lowed only in the United States and New Zealand.'?'® This
study compared the effectiveness of computer reminders and a
diabetes risk self-assessment form completed by patients, who
gave the form to FPs as a way of having patients remind the FP
to screen.

This trial was conceived as implementing a guideline in
preventive care, the guideline being recommendations on dia-
betes screening previously published by Kenealy et al.! Fac-
tors that may relate to increased preventive care include a slow
consultation rate, doctors being younger and female, and con-
tinuity of care with patients regularly attending the same doc-
tor.'* 7 In New Zealand, there is concern about the increasing
rate of diabetes, about its greater prevalence in non-European
peoples,'® and the cost of attending doctors has been raised as
a possible barrier to attending FPs.

METHODS

Planned Study Population, Inclusion, and
Exclusion Criteria

Family practitioners were eligible for the trial if they:

1. used MedTech 32 patient management computer software
(Health Technology Ltd., Auckland, New Zealand)—used by
over half of New Zealand GPs at the time of the study,

2. recorded their medical consultation notes on the computer
within their consultations—about 65% of FPs according to
data collected from phoning all family practices in Auck-
land in preparation for this study,

3. had received laboratory glucose results electronically for at
least 1 year—about 92% of Auckland FPs,

Received for publication May 23, 2005
and in revised form May 31, 2005
Accepted for publication May 31, 2005



JGIM Kenealy et al., Patient and Computer Cues to Screen for Diabetes 917

4. saw at least 10 individual patients aged 50 years or older
per month—as both power calculations and analyses that
allow for clustering may be misled by extremes of cluster
size, and

5. worked in the Auckland region—approximately one third of
FPs in New Zealand.

Patients were considered eligible for diabetes screening if they
were aged 50 years or older, were not coded in the computer as
having diabetes, and had no glucose test result in the compu-
ter in the previous 3 years.

Interventions and Timing

The computer showed a slowly flashing icon on the task bar
when the doctor opened the file of an eligible patient (Fig. 1).
When the FP clicked on this icon, a brief message appeared
suggesting screening for diabetes. The icon flashed each time
the patient record was opened until the FP marked the task as
“complete.”

The patient reminder was a diabetes risk self-assessment
form, adapted from the American Diabetes Association. 920
The forms asked patients their age and ethnicity, whether their
weight was over that listed for their height on an accompanying
chart (set at body mass index 28), whether they had a mother,
father, sister, or brother with diabetes, whether they were a
woman who had a baby weighing more than 4 kg at birth, and
whether they did little or no exercise on most days. Practice
receptionists were asked to give the form to all patients age 50
years or older attending study FPs. They asked patients to
complete what they could before seeing the doctor and to give
the form to the doctor.

Author T.K. visited all FPs to confirm recruitment for the
study, to explain the study aims and design, to provide uni-
form education on diabetes screening, and to instruct FPs on
using both the computer reminder and the patient reminder
form. The visits lasted from 5 to 15min/FP, some one to one
and some in small groups within a practice. All FPs were given
a copy of a recent article on diabetes screening in New Zea-
land' and a laminated card summarizing the same informa-
tion. At the end of each meeting, 1 FP opened an envelope
revealing the intervention group assigned to all FPs participat-
ing in that practice. As these visit meetings were completed
prior to randomly assigning FPs to intervention groups, the
effect of the visit on screening rates was presumed to be equiv-
alent across the groups. The effect of these visits on screening
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FIGURE 1. Screen shot from MedTech 32 showing an active remind-
er at the right end of the toolbar and the text of the patient task
near the bottom line of the screen shot.
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rates was measured by comparing the screening rate in the
“usual care” group with the prior screening rate across all the
groups.

The active interventions lasted for 2 months, which power
calculations suggested was sufficient to establish the effec-
tiveness of the interventions.

Primary Outcome Measures

The primary study question was whether or not a patient who
was eligible for diabetes screening and who visited an FP dur-
ing the study was screened for diabetes. A visit was defined by
the presence of an invoice during the study period. A patient
was considered “screened” if they had a laboratory glucose test
result in the computer during the trial.

Other Measures

FP data included gender, year of graduation, half-days worked
per week, proportion of total patients aged 50 years or older,
proportion of eligible patients screened for diabetes in the 2
months prior to the trial, whether they ever screened for dia-
betes using only HbA,. (i.e., without a glucose test), and use
of MedTech 32 reminders prior to the trial. The total number of
patients seen by each doctor was divided by the number of
half-days they worked in the trial as a measure of workload
and average length of appointment. Practice size was repre-
sented by the total number of doctors in the practice. The usu-
al FP charge for a patient receiving no government subsidies
was recorded as a proxy for socioeconomic status of patients
and practice location. Patient data included ethnicity, age,
number of visits during the trial, and whether the patient
was “regular” or “casual” with the practice.

The patient reminder forms asked for a statement from
the FP about whether the patient was screened for diabetes
following the consultation; if so, whether they would have
screened the patient in the absence of the form, and if no,
why not.

Sample Size Calculations and Statistical Analysis

Pilot data from 37 FPs in 9 practices were used for power cal-
culations (power 80% and significance 5%). Simulations with
boot-strap selection of practices assumed a mean improve-
ment with either intervention of 15% with a normal distribu-
tion of effect and a standard deviation of 5. It was also
assumed that the effects of the interventions were additive
with a combined additional improvement of between 0% and
15%. Comparisons of computer reminder versus none, patient
reminder versus none, both reminders versus none, and either
reminder versus both suggested that at least 13 practices were
needed in each group. To allow for practices dropping out, 15
practices were sought for each group, a total of 60 practices.
The statistical analyses were carried out in Stata version
8. Logistic regressions allowed for clustering of individual pa-
tients within groups (FP), as selection and intervention were
conceived as based on individual doctors rather than practice.
Alternative calculations based on clustering by practice were
also performed, but made no substantial difference to the re-
sults. The y? test was used for comparison of proportions, and
the t test was used for comparison of means. All analyses
were performed on an intention-to-treat basis, statistical
significance is cited at P<.05, with 1 exception explained in
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FPs on initial list (n=1001), not eligible (n=603)*

Probably eligible FPs (n=398), first randomization: FPs selected & invited (n=202)

Consent & trained (n=112), not consent (n=56), not eligible (n=34)t, withdrew (n=0)
Second randomization: stratified in blocks of 8 for practice size 1 FP, 2-4 FPs, 5+ FPs

Patient Computer Both interventions Usual care as
intervention as intervention as as allocated allocated (n=29)
allocated (n=27) allocated (n=22), (n=30)
did not receive
intervention (n=4)
Followed up Followed up Followed up Followed up
1-2 months after 1-2 months after 1-2 months after 1-2 months after
intervention intervention intervention interventions, (n=29)
finished (n=27) finished (n=26) finished (n=30) withdrew (n=0)
withdrew (n=0) withdrew (n=0) withdrew (n=0) ineligible (n=1)%
ineligible (n=0) ineligible (n=2)% ineligible (n=2)1
Completed Completed Completed Completed
(n=27 FPsin 16 (n=24FPsin 16 (n=28 FPsin 17 (n=28 FPsin 17
practices) practices) practices) practices)

FIGURE 2. Flow diagram of family practitioner (FP) numbers in trial. *Not using MedTech 32 (474), not having electronic laboratory results for
> 1year (75), not recording clinical notes on computer (32), not in Auckland (5), not an FP (9), 1 entry each for doctors working in 2 practices
(7)., and author TK. (1). TLeft practice, leaving practice, or on matemity leave (13), not wiling or able—within the timeframe of this trial—to
upgrade to the version of MedTech 32 needed for the computer intervention and data collection (15), not an FP (4), and saw < 10 individual
patients age > 50 per month (2). fTwo FPs in the computer group, 2 in the patient group. and 1 in the usual group saw < 10 individual patients

age >50 per month.

the text, and all tests were 2-tailed. The Auckland Ethics Com-
mittees approved this study.

Unit of Randomization, Allocation Schedule

Randomization was undertaken in 2 stages. The first was to
sample from FPs who probably fulfilled the inclusion criteria
based on a telephone survey of practices. The second was to
allocate to an intervention arm those who were confirmed as
eligible after a visit by author T.K. and who consented to take
part, at the same time stratifying for practice size to protect
against grossly uneven distribution of practice size across the
intervention arms. Even so, 5 FPs who were initially entered
into the trial were withdrawn from analysis as they proved not
to fulfill the selection criteria of seeing 10 or more individual
patients aged 50 years or older per month, i.e., if this had been
known earlier, they would not have been included in the trial.

For the first randomization, an independent person used
Excel to assign a random number between O and 1 to each of
the 398 FPs. A prior decision was made to invite FPs assigned
random numbers O to 0.5.

For the second randomization, practices were stratified
according to number of doctors (solo, 2 to 4 doctors, 5 or more
doctors), to protect the intervention groups from gross discrep-
ancies in practice size. An independent person used Excel to
generate random numbers in blocks of 8 and place the names
of intervention groups in sealed and consecutively numbered
envelopes. Each block of 8 assigned 2 practices to the compu-
ter reminder, 2 to the patient intervention, and so on. The en-
velopes were numbered, were opened in sequence, and the
number, date, and time of opening were recorded.

RESULTS

The number of FPs at each stage of the trial is shown in Fig. 2.
One hundred and seven FPs in 66 practices completed the tri-
al. Table 1 compares their baseline data across the interven-
tion groups. During the trial, 19,187 individual patients aged
50+ years visited an FP at least once. Of these, 5,628 were el-
igible for screening for diabetes. The percentage screened in
each group were: computer 31.8%, patient 23.9%, both 23.7%,
and usual 15.5%. Computer reminders were more effective
than patient reminders (odds ratio [OR] 1.49, 95% confidence
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Table 1. Comparative Data for FPs, Practices, and Patients by Intervention Group

Both Computer Patient Usual

FPs (n female, n male) 11, 17 12, 12 13, 14 13, 15
Practices (n) 17 16 16 17
FPs per practice (median, range) 3,7 4, 20 3.5,6 4,9
Years since FP graduated (median, range) 15, 28 19, 30 18, 30 19, 28
Half-days worked per week (median, range) 10, 6 8.5, 8 8,7 5.5, 8*
Fee for patient without government subsidy (median, range) 40, 38 42, 40 45, 42 45, 18
Patients seen

Total 24,614 22,829 23,960 23,136

Total age 50+ 7,010 7,083 7,615 8,964

Individuals age 50+ 4,295 4,509 4,727 5,656
Ethnicity of individuals age 50+

N recorded 3,517 3,413 3,443 4,311

% Recorded 81.8 75.7 72.8 76.2

% Not European 26.8 31.6 19.5 14.5

*Median test for differences in medians between groups (dropping any value equal to the median): P =.10.

FP, family practitioner.

interval [CI] 1.07, 2.07). The usual group screening rate was
close to that for all groups combined in the 2 months prior to
the trial (15.7%, P .80).

A Model to Predict Screening of Eligible Patients

Family practitioner, practice, and patient items that were com-
mon to all intervention groups were considered for a model pre-
dicting screening across all patients in the trial, shown in Table
2. This model was manually refined to include only those items
that, in combination, each retained a significance P<.05 apart
from non-European ethnicity, which was retained because of its
plausibility in the New Zealand context; see Table 3.

The reminders increased glucose testing for both patients
who were defined as eligible for screening and, to a lesser ex-
tent, those who were not. For example, comparing the compu-
ter group with the usual group, the OR for eligible patients
being screened was 2.55 (P<.001) and for those who were not
eligible was 1.31 (P .04).

Patient Sheet Analysis

There were 1,883 patient reminder sheets returned from 28
practices. The number of sheets per practice ranged from O to

262. It seemed possible that patient reminders—when deliv-
ered—were highly effective, but that the measured effect was
minimized in the previous intention-to-treat analyses. Logistic
regression comparing practices that returned patient sheets
from more or less than 25% (approximately the mean) of their
eligible patients showed no statistically significant difference,
but practice numbers were relatively small.

Examining the Low Screening Rate with Both
Reminders

There was no statistically significant difference between the
proportion of sheets delivered to patients in the both remind-
ers group (mean 0.30, SE 0.12) and in the patient reminders
group (mean 0.23, SE 0.10), P .65.

The data were examined to see whether the both remind-
ers group, in comparison with either the patient or computer
reminders groups, had smaller numbers of patients who vis-
ited more often, were regular, or were non-European patients,
or whether the FPs had lower rates of screening prior to the
trial. For the first 3 variables, the figures given are percentages
of patients in each group with significance testing using clus-
tered logistic regression for odds of being screened. Prior
screening rates were tested as proportions between groups of

Table 2. Odds Ratio for Eligible Patients Being Screened, All Variables Initially Considered Likely to Predict Screening™

Odds Ratio Standard Error z P>zl 95% Confidence Interval
Both reminders 1.86 0.39 2.94 .003 1.23 to 2.82
Computer reminders 2.66 0.72 3.63 <.001 1.57 to 4.53
Patient reminders 1.95 0.37 3.53 <.001 1.35 to 2.80
FP female 1.12 0.17 0.72 47 0.83 to 1.50
FP number in practice 0.97 0.02 —-1.35 .18 0.94 to 1.01
FP year graduation 1.01 0.01 1.35 .18 0.99 to 1.03
FP tenths worked 0.98 0.03 —0.54 .59 0.92 to 1.05
FP mean number patients per day 1.00 0.001 —-0.59 .56 1.00 to 1.00
FP proportion patients age 50+ 27.3 1.83 1.53 .13 0.75 to 10.14
FP prior screen rate 4.38 2.46 2.63 .01 1.46 to 13.18
FP fee to patient 1.00 0.01 —-0.01 .99 0.98 to 1.02
Patient age 1.00 0.004 -0.82 41 0.99 to 1.00
Patient “regular” 2.04 0.27 5.44 <.001 1.58 to 2.64
Patient number of visits 1.23 0.05 5.44 <.001 1.14 to 1.32
Patient non-European ethnicity 1.45 0.20 2.70 .007 1.11 to 1.89

Logistic regression with clustering by FP, n =4,081.

*The number of patients included in this regression is reduced because of 1,547 patients missing ethnicity data.

FP, family practitioner.
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Table 3. Odds Ratio (OR) for Eligible Patients Being Screened,
Showing Contribution of Key Variables

OR 95% Confidence Interval P

Computer reminders 2.31 1.40 to 3.82 .001
Patient reminders 1.90 1.34 t0 2.71 <.001
Both reminders 1.73 1.16 to 2.59 .008
FP prior screen rate 5.23 1.63 to 16.86 .005
Patient number of visits 1.22 1.14 to 1.31 <.001
Patient “regular” 2.09 1.58 to 2.77 <.001
Patient non-European 1.29 0.99 to 1.67 .06

ethnicity

Logistic regression adjusted for clustering on FP, n =5,628.

Computer; patient, and both reminders indicate the OR of the patient
being screened if they attended an FP in each intervention group, com-
pared with their being in the usual care group. FP prior screen rate in-
dicates an OR of 5.23 for being screened if the patient attended an FP
whose screening rate prior to the trial was 100% compared with an FP
who screened 0% prior to the trial. Patient number of visits indicates an
OR of 1.22 per additional visit during the trial. Patient ‘“regular’ indi-
cates an OR of 2.09 for patients who were “regular” patients of the
practice compared with those who were “casual” or “‘temporary visi-
tors” to the practice.

FP, family practitioner.

FPs. Compared with the computer group, the both reminders
group had a smaller proportion of regular patients (77% vs
79%, OR 2.46, SE 0.50, CI 1.65, 3.66), no statistically signif-
icant difference in the proportion of non-European patients
(27% vs 36%, OR 1.11, SE 0.19, CI 0.80, 1.54), or in FP prior
screening rate (20% SE 7% vs 21% SE 8%, P .95) but a higher
mean number of visits per patient during the trial (1.54 vs
1.45, OR 1.22, SE 0.05, CI 1.11, 1.32). Compared with the
patient group, the both reminders group had a smaller pro-
portion of regular patients (77% vs 85%, OR 3.14, SE 0.58, CI
2.18, 4.52), no statistically significant difference in proportion
of non-European patients (27% vs 18%, OR 1.10, SE 0.18, CI
0.80, 1.51) or FP prior screening rate (20% SE 7% vs 15% SE
7%, P.65), but higher mean number of patient visits during the
trial (1.54 vs 1.53, OR 1.23, SE 0.05, CI 1.14, 1.33).

DISCUSSION
Principal Findings

The principal finding of this study was that a simple and un-
obtrusive computer reminder approximately doubled the rate
of appropriate opportunistic screening for diabetes in a routine
family practice setting in New Zealand. This is the first study to
show that a computer reminder will increase the rate of dia-
betes screening in family practice, and the first to show that a
patient reminder is effective. However, the computer remind-
ers were more effective than patient reminders, and the
screening rate was nearly identical for the patient and both
groups. The computer reminders appeared more acceptable to
FPs and practice staff than the patient reminders. The remind-
ers increased both the rate of screening and the relative rate of
screening those who were eligible compared with those who
were not eligible.

A logistic regression model of the probability of eligible pa-
tients being screened included 1 “trial” variable (intervention
group), 1 FP variable (“prior screen,” which was the FP screen-
ing rate in the 2 months prior to the trial), and 2 “patient” var-
iables (“regular” patient vs not, and non-European ethnicity).

The number of visits by an individual patient within the trial
period can reflect FP working style or patient medical problems.

Strengths and Weaknesses

There are several strengths of this study. The sample size ex-
ceeded recruitment goals. The participation rate was accepta-
bly high at 112 participants from 168 who proved eligible for
the study (67%). The design was robust as was the intention-
to-treat analysis, which allowed for clustering.

The trial compared 2 quite different interventions, each ex-
pected to increase diabetes screening in “real-life” primary care.
We envisage that the first task of a screening program is to deliver
the intended test to the relevant population. At the time of this
study, it was not readily possible to extract glucose values from
the FP computers. The trial did not test the appropriateness of
the criteria used to determine who was eligible for screening, or
what decisions FPs made as a result of any glucose test.

Routinely collected data may have given imprecise counts
of a patient visit, an eligible patient, and a screened patient. In
each case any error is likely to decrease the apparent screening
rate but the effect is not likely to differ between the interven-
tion arms. We also recognize that testing a patient for glucose,
even though not “eligible” by the definition used here, may
nevertheless be appropriate medical care.

The 2-month duration of the intervention is relatively
short. The success of the computer reminder will encourage
longer-term studies. On the other hand, it would not be worth
extending a trial of the patient reminder unless the process
was substantially modified.

The degree of participation by FPs and practice staff was
very variable in the 2 groups using the patient reminders. Many
practices had difficulties because of a series of part-time recep-
tionists dealing with a range of doctors, only some of whom were
in the study, being visited by a range of patients, only some of
whom “needed” forms. On the other hand, the only negative
comments about the computer reminders were from those who
found the flashing icon to be too inconspicuous.

Interpretation

The most surprising finding was that the effect of both remind-
ers was lower than computer reminders alone, and close to
that of patient reminders alone. In the most comparable study
we found, Turner et al.” tested computer-generated paper re-
minders and patient reminders as a means to increase 4 cat-
egories of preventive care. It is interesting to note that they,
too, found that combining both computer and patient remind-
ers was slightly less effective in improving physician-depend-
ent care than were computer reminders alone.

There are several possible explanations in this study, in-
cluding a negative interaction of patient reminders on compu-
ter reminders, and vice versa. Perhaps a patient reminder,
when it occurred, was so obvious that doctors were distracted
from recalling that there was a separate, additional, and easily
missed reminder on the computer. This could be summarized
as “if I am not being reminded by the patient, then I am not
being reminded at all.” It seems unlikely that computer re-
minders had a negative effect on patient reminders; if this were
the case, one would expect the patient reminder rate to be
considerably higher than the rate with both reminders.
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Another possible explanation would be that fewer patient
sheets were delivered in the group with both reminders than in
the patient reminder group. However, the converse was true, i.e.,
the delivery rate was higher in the group with both reminders,
albeit the difference was not statistically significantly different.

Finally, the data were examined in secondary analyses for
chance misdistribution of significant variables between the
groups. Compared with both the computer and patient re-
minders groups, the both reminders group had some statisti-
cally significant differences in variables, some of which would
be expected to increase the screening rate while some would be
expected to decrease it. No pattern was found to explain the
relatively low rate of screening in this group.

Future Research

While not required for this study, collecting glucose data and
determining what decisions FPs made as a result of screening
would enable a future study to measure the effectiveness of a
screening program more accurately. It still seems to us that a
patient reminder could be more effective than in this study.
However, one would need to engage the receptionists more
strongly than was achieved in this trial, perhaps aided by a
computer reminder to them!

The authors thank Alistair Stewart for statistical advice. Funding
from the Health Research Council of New Zealand (Training
Fellowship for T.K.) and Auckland Faculty of the Royal New
Zealand College of General Practitioners (study costs) is grate-
fully acknowledged.
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