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Psychological impact of screening for type 2 diabetes:
controlled trial and comparative study embedded in the
ADDITION (Cambridge) randomised controlled trial

Helen C Eborall,” Simon J Griffin,? A Toby Prevost," Ann-Louise Kinmonth," David P French,® Stephen Sutton’

ABSTRACT

Objective To quantify the psychological impact of primary
care based stepwise screening for type 2 diabetes.
Design Controlled trial and comparative study embedded
in a randomised controlled trial.

Setting 15 practices (10 screening, five control) in the
ADDITION (Cambridge) trial in the east of England.
Participants 7380 adults (aged 40-69) in the top fourth for
risk of having undiagnosed type 2 diabetes (6416 invited
for screening, 964 controls).

Interventions Invited for screening for type 2 diabetes or
not invited (controls), incorporating a comparative study
of subgroups of screening attenders. Attenders
completed questionnaires after a random blood glucose
test and at 3-6 months and 12-15 months later. Controls
were sent questionnaires at corresponding time points.
Non-attenders were sent questionnaires at 3-6 months
and 12-15 months.

Main outcome measures State anxiety (Spielberger state
anxiety inventory), anxiety and depression (hospital
anxiety and depression scale), worry about diabetes, and
self rated health.

Results No significant differences were found between
the screening and control participants at any time—for
example, difference in means (95% confidence intervals)
for state anxiety after the initial blood glucose test was
-0.53, -2.60 to 1.54, at 3-6 months was 1.51 (-0.17 to
3.20), and at 12-15 monthswas 0.57, -1.11 to 2.24. After
the initial test, compared with participants who screened
negative, those who screened positive reported
significantly poorer general health (difference in means
-0.19, -0.25 to -0.13), higher state anxiety (0.93, -0.02
to 1.88), higher depression (0.32, 0.08 to 0.56), and
higher worry about diabetes (0.25, 0.09 to 0.41),
although effect sizes were small. Small but significant
trends were found for self rated health across the
screening subgroups at 3-6 months (P=0.047) and for
worry about diabetes across the screen negative groups
at 3-6 months and 12-15 months (P=0.001).
Conclusions Screening for type 2 diabetes has limited
psychological impact on patients. Implementing a
national screening programme based on the stepwise
screening procedure used in the ADDITION (Cambridge)
trial is unlikely to have significant consequences for
patients’ psychological health.

Trial registration Current Controlled Trials
ISRCTN99175498.

INTRODUCTION

Type 2 diabetes fulfils many of the criteria for screen-
ing yet important uncertainties remain.' The current
study was embedded in the Anglo-Danish-Dutch
study of intensive treatment in people with screen
detected diabetes in primary care (ADDITION)
trial,” which includes 54 general practices in the Cam-
bridge arm. We investigated the psychological impact
of inviting people at high risk of developing type 2 dia-
betes to attend for screening at a general practice and of
the screening tests and results.

METHODS

The study design was a controlled trial comparing
those invited for screening with non-invited controls,
incorporating additional comparisons between sub-
groups of screening attenders, embedded in the
ADDITION (Cambridge) trial. In that trial, practices
were randomly allocated to screening or control arms.
The psychological impact substudy (see bmj.com)
included all five control practices in the main trial
and a sample of 10 of the screening practices.

Participants in the screening practices who attended
the initial glucose test (n=4370) were given a question-
naire to complete and return to the study centre; sub-
sequent questionnaires were sent 3-6 months and
12-15> months later. Screening non-attenders
(n=2046) were sent the questionnaire at 3-6 months
and 12-15 months after the date of their scheduled ran-
dom blood glucose test.

In each of the five control practices 25% (n=964) of
those with a high risk score were randomly sampled to
be sent questionnaires at equivalent times to
3-6 months and 12-15 months.

At the initial time point screening attenders were
classified according to their initial test result. At
3-6 months and 12-15 months participants were classi-
fied according to the point at which they had tested
negative or positive or failed to attend (see bmj.com).

We used five outcome measures. State anxiety was
measured using the Spielberger state anxiety
inventory.> General anxiety and depression were
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measured with the hospital anxiety and depression
scale.* Disease specific worry was measured using the
Lerman cancer worry scale.” A single item was used to
measure self reported general health.

The study size was based on the Spielberger state
anxiety inventory, informed by a pilot study® provid-
ing a standard deviation of 12, an intrapractice corre-
lation coefficient of 0.048, and plausible effect
differences of 3 to 7 units from state anxiety scores
of 34.1 (control), 37.6 (screening), 33.1 (negative at
first test), and 41.7 (after further testing). Allowing
for 20-40% dropout (depending on group and
wave), the study had 80% power, with two sided
tests at the 5% level of significance, to detect a differ-
ence in mean state anxiety between screening and
control (hypothesis 1) of 3.2 units, between screen
negative and screen positive groups (hypothesis 2)
of 1.4 units, and between the two smallest fully
screened groups of 5.7 units at 3-6 months and 5.4
units at 12-15 months (for hypothesis 3). A difference
of 3.2 units equates to a difference between adjacent
response categories—for example, “not at all” and
“somewhat”—on three of the 20 items on the full
form of the scale.

We assessed cross sectional comparisons between
groups and dose-response trends across testing groups
using a linear mixed effects model, with practice as ran-
dom effect to account for clustering. Effect sizes were
summarised with 95% confidence intervals, and we
assessed hypotheses using two sided tests at the 5%
level of significance. These were adjusted for clustering
and for age and comorbidity (use of antihypertensives).
The size of the difference in means between groups was
interpreted in terms of the response categories of the
scale and by comparison with the standard deviation,
using Cohen’s guidelines.” Analysis was primarily by
intention to treat although we followed the explanatory
nature of the hypotheses by excluding those who did
not return a questionnaire until after their subsequent
test in the screening programme.

RESEARCH

RESULTS

The screening and control groups were comparable at
baseline on the measures used to calculate diabetes
risk® and for practice size (see bmj.com). The response
rates are on bmj.com.

Impact of being invited to screening

At the time of the random blood glucose test no signif-
icant differences were found between the screening
attenders and controls on any of the five outcome mea-
sures (state anxiety, difference in means —0.53 (95%
confidence interval —2.60 to 1.54; P=0.62; table 1). At
3-6 months and 12-15 months no significant differ-
ences were found between those invited for screening
(attenders and non-attenders) and controls (state anxi-
ety, difference in means at 3-6 months 1.51 (—0.17 to
3.20; P=0.10) and at 12-15 months 0.57 (—~1.11 to 2.24;
P=0.52, table 2).

Immediate impact of initial screening test results

After the initial test the participants who screened
positive reported significantly poorer general health
(difference in means —0.19, —0.25 to —0.13; P<0.001),
higher state anxiety (0.93, —0.02 to 1.88; P=0.05),
higher depression (0.32, 0.08 to 0.56; P=0.01), and
higher diabetes specific worry (0.25, 0.09 to 0.41;
P=0.002) than those who screened negative
(table 1). The effect sizes were, however, small. No
significant difference was found on general anxiety.

Impact of a recent diagnosis of type 2 diabetes

A significant linear trend across the subgroups of
screening attenders was found on two measures (see
bmj.com). At 3-6 months self reported health declined
across groups according to the number of tests before
testing negative, with the poorest general health
reported by those testing positive at the final test—
that is, those with newly diagnosed type 2 diabetes
(P=0.047). The effect was no longer evident at
12-15 months. The more screening tests that a partici-
pant underwent before testing negative, the higher the

Table 1 Differences in outcome between screening attenders and control participants, and between participants who screened
positive and those who screened negative (random blood glucose test), at initial time point*. Values are means (standard

deviations) unless stated otherwise

Control, Screening Differencet Screennegative  Screen positive Difference§
Variables non-screening attenders (95% Cl), P valuet at RBG at RBG (95% Cl), P valuet
Self reported 3.14 (0.85), 3.10 (0.88), -0.02 3.17(0.87), 2.97 (0.89), -0.19
health n=253 n=3199 (-0.18t0 0.14), 0.81 n=2057 n=1142 (-0.25 t0 -0.13), <0.001
State anxiety 32.7 (11.5), 32.7 (11.6), -0.53 32.4(11.4), 33.1(11.9), 0.93

n=199 n=2468 (-2.60t0 1.54), 0.62 n=1594 n=874 (-0.02 to 1.88), 0.05
HADS anxiety 6.42 (4.39), 6.04 (3.79), -0.46 6.07 (3.75), 5.97 (3.87), -0.00

n=255 n=3140 (-0.99 t0 0.07), 0.12 n=2016 n=1124 (-0.28t0 0.27), 0.99
HADS 4.52(3.48), 4.24 (3.31), -0.37 4.14 (3.24), 4.41 (3.43), 0.32
depression n=256 n=3161 (-0.93t00.18), 0.21 n=2032 n=1129 (0.08t0 0.56), 0.01
Worry about 7.95 (2.44), 8.04 (2.20), 0.03 7.97 (2.19), 8.18 (2.21), 0.25
diabetes n=255 n=3127 (-0.36 t0 0.42), 0.90 n=2019 n=1108 (0.09 t0 0.41), 0.002

HADS=hospital anxiety and depression scale; RBG=random blood glucose test.
*Immediately after initial (random blood glucose) test for screening attenders, first contact for control participants.

tScreening attenders minus controls.
fAdjusted for age and comorbidity (use of antihypertensives).

§Participants who screened positive minus participants who screened negative.
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diabetes specific worry reported at 3-6 months and
12-15 months (P=0.001 for both). No significant trend
was found across groups for anxiety and depression.

Non-attenders

Those invited for screening included two further
groups (see bmj.com): screening non-attenders (for
the initial test) and dropouts (those testing positive at
the initial test but not attending for further tests). Com-
pared with screening attenders, non-attenders had sig-
nificantly higher scores on diabetes specific worry at
3-6 months (difference in means 0.26, 0.01 to 0.50;
P=0.04) and 12-15 months (0.35, 0.03 to 0.66;
P=0.03), but the effect sizes were small. Dropouts had
significantly ~poorer self reported health at
12-15 months (—0.26, —0.46 to —0.06; P=0.01) and sig-
nificantly ~higher diabetes specific worry at
12-15 months (1.25, 0.66 to 1.83; P<0.001), a medium
sized effect.

Sensitivity to missing data

Sensitivity analyses examining the influence of missing
data and possible bias arising from study attrition did
not change the main conclusions.

DISCUSSION

Our finding that the psychological impact of screen-
ing for type 2 diabetes seems to be limited is in line
with previous research.”'* Firstly, no significant dif-
ferences were found for state anxiety, anxiety,
depression, diabetes specific worry, and self rated
health between the screening attenders and controls
at the initial random blood glucose test or between
those invited for screening and controls at
3-6 months and 12-15 months.

Those who screened positive at the initial test
reported significantly poorer general health and
higher state anxiety and depression and diabetes spe-
cific worry than those who screened negative. These
effects were, however, small and the mean scores
were not clinically relevant (anxiety and
depression)®* or relatively high (worry).”’* Being
required to return for further tests after an initial posi-
tive test result seems to have a small negative psycho-
logical impact that is unlikely to be of clinical
significance.

At 3-6 months rather than comparing those with
and without screen detected type 2 diabetes we com-
pared participants according to the point in the
screening process at which they screened negative
or positive, to examine the impact of the tests as
well as the diagnosis. A marginally significant dose-
response effect was found on self reported health in
the hypothesised direction—those screening nega-
tive at the initial test reported the best health and
those with a diagnosis of diabetes reported the poor-
est health; the trend was, however, no longer evident
at 12-15 months. Within the screen negative group
the more screening tests that participants had before
screening negative the higher was their worry at
3-6 months about developing type 2 diabetes; this
trend was maintained at 12-15 months. Although
this trend is in the direction hypothesised the level
of worry was relatively low''%: the mean score for
those screening negative after three tests equated to
being “sometimes” worried on three items and “not
at all or rarely” worried on the other three items on
the scale. No trends were found for anxiety and
depression. Thus the hypothesis of a dose-response

Table 2 Differences in outcome between screening and control participants at 3-6months* and 12-15 monthst. Values are means

(standard deviations) unless stated otherwise

Screening group Differencet

Time Control, non-screening (attenders and non-attenders) (95% Cl), P value§
Self reported health:

3-6 months 3.14 (0.80), n=443 3.13 (0.88), n=3211 0.02 (-0.13t0 0.18), 0.78

12-15 months 3.21(0.81), n=383 3.15 (0.87), n=3093 -0.03 (-0.20 t0 0.13), 0.70
State anxiety: N N N

3-6 months 31.8 (11.4), n=358 33.5 (12.0), n=2504 1.51 (-0.17 to 3.20), 0.10

12-15 months 32.8(11.8), n=304 33.5(12.2), n=2377 0.57 (-1.11to 2.24),0.52
HADS anxiety:

3-6 months N 5.97 (3.86), n=442 N 5.91 (3.89), n=3159 N -0.12 (-0.55 t0 0.32), 0.61

12-15 months 5.81 (3.87), n=377 5.85 (3.87), n=3034 -0.01 (-0.47 to 0.45), 0.98
HADS depression:

3-6 months  418(338),n=44h 4.24 (3.40), n=3177 B 0.01 (-0.51 t0 0.54), 0.96

12-15 months 4.03 (3.35), n=378 4.28 (3.40), n=3049 0.22 (-0.31t0 0.74), 0.44
Worry about diabetes:

3-6 months o 7.87 (2.35), n=428 o 7.79 (2.15), n=3041 o -0.11 (-0.42t0 0.19), 0.48

12-15 months 8.08 (2.30), n=365 7.75 (2.21), n=2889 -0.33 (-0.67 to 0.01), 0.08

HADS=hospital anxiety and depression scale.

*Time since initial or scheduled (random blood glucose) test for screening group, 3-6 months since first contact or equivalent for control group.
1Time since initial or scheduled (random blood glucose) test for screening group, 12-15 months since first contact or equivalent for control group.

FScreening group minus control group.
§Adjusted for age and comorbidity (use of antihypertensives).
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Observational studies suggest that the psychological impact of screening for type 2 diabetes
is limited

No evidence is available from controlled trials

WHAT THIS STUDY ADDS

Screening for type 2 diabetes does not seem to have an adverse psychological impact

A national screening programme based on the ADDITION (Cambridge) model is unlikely to
have important psychological costs

effect across the screening groups was only partially
supported.

Only a small proportion of non-attenders for the
initial test returned questionnaires but those who
did had higher scores on diabetes specific worry
than the attenders. The non-attender group com-
prised 32% of those invited for screening, so an
adverse impact in this group is a potential concern.
The effect size was, however, small. Another impor-
tant group of non-attenders was the 11% of partici-
pants who screened positive at the initial test but
who failed to attend for further tests. These dropouts
were more worried about diabetes at 12-15 months
than those who completed subsequent tests.

Most comparisons in this study provided no statis-
tically significant differences between groups. As a
consequence of the large sample size, the estimates
of differences in means had narrow confidence inter-
vals and these can be interpreted as robust negative
findings. When significant differences between
groups were observed, in almost every case the effect
size was small. The largest effect we observed was for
diabetes specific worry at 12-15 months between par-
ticipants who screened positive at the initial test but
dropped out and those who attended for subsequent
tests (see bmj.com).

The current study had several limitations. Firstly,
the screening practices were not randomly selected
from the main trial. Nevertheless, the screening and
control groups were comparable at baseline for dia-
betes risk score and practice size. Secondly, the study
did not include a true baseline measure of anxiety
and other psychological measures assessed before
participants were invited for screening. This was a
deliberate decision to avoid the possibility that the
uptake of screening would be influenced by sending
patients a questionnaire. It means, however, that to
attribute the observed differences between groups to
differences in their screening experience, it is neces-
sary to assume similarity at baseline for psychologi-
cal measures. Even without a true baseline, the
findings are informative.

A third limitation is the low response rates among
the screening non-attenders. This affects the compar-
ison between those invited for screening and con-
trols. If screening non-attenders who do not return
questionnaires are more anxious (as aresult of receiv-
ing an invitation) than those who do, we may be
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underestimating the adverse impact of being invited
for screening.

Despite these limitations this study provides strong
evidence on the psychological impact of screening
for type 2 diabetes. Implementing a national screen-
ing programme based on the stepwise screening pro-
cedure used in the ADDITION (Cambridge) trial is
unlikely to have significant consequences for
patients’ psychological health.
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