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The psychological eVects of false-positive mammography were evaluated in 124 women who had taken

part in the U.K. National Health Service Breast Screening Programme. In addition, the eVects of

recall on women with and without a family history were compared. These women were asked to com-

plete the Hospital Anxiety and Depression Scale (HADS) before being invited to attend for screening,

at recall and 5 weeks and 4 months after recall. At screening and at recall, the women were asked to

complete the Health Questionnaire (HQ) which measures stress-related behaviour changes in the

previous week. In the week before screening, compared with women who did not have a family history

of breast cancer, women with a family history had lower scores on HADS depression and reported

fewer stress-related behaviour changes. At recall, regardless of family history, the women were more

likely to have borderline or clinically signi®cant anxiety than at baseline or screening. Nevertheless,

for most women, recall-induced anxiety was relatively transient (less than 5 weeks). Compared with

women without a family history, women with a family history were more anxious 4 months after

recall, although their anxiety scores tended to be lower (P < 0.06) than at baseline. A strength of the

present study is that the initial baseline measure was uncontaminated by the screening process.

Women who did not complete questionnaires at one or more of the subsequent time points scored

higher on HADS depression at baseline, indicating that the results are likely to have underestimated

the eVects of recall. Screening appears to be less stressful for women with a family history than for

those without a history. However, for both groups recall causes short term distress. Breast screening

programmes should ensure that steps are taken to minimise the number of women who are recalled

for unnecessary investigations. # 1998 Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

Concern has been expressed about the psychological eVects

of being recalled for assessment following false-positive

mammographic screening [1, 2]. Citing evidence of false

diagnosis from other screening programmes (including

hypertension, alpha-fetoprotein levels and congenital hypo-

thyroidism), Marteau [3] suggested that the ``psychological

costs of screening may sometimes be bad enough to under-

mine the bene®ts of screening''.

Several studies have examined the psychological eVects of

being recalled for assessment and subsequently being found

to have normal breasts or benign disease (i.e. a false-positive

result) [4±9]. However, only one of these studies obtained a

baseline measure of distress uncontaminated by the screening

process and the authors emphasise that this study was not

designed primarily to evaluate the eVects of recall [9].
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A neglected aspect of screening concerns the psychological

eVects in women who have a family history of breast cancer.

It may be that they are particularly adversely aVected by a

false-positive recall, especially if their attention is drawn to

their family history at the time of screening.

The aims of this study, therefore, were to evaluate the

psychological eVects of false-positive mammography and to

compare the eVects of recall in women with, and without, a

family history of breast cancer. It was hypothesised that (a)

false-positive recall will be stressful as demonstrated by ele-

vated scores on the Hospital Anxiety and Depression Scale

HADS) [10] and the Health Questionnaire (HQ) [11]; (b)

stress levels will return to baseline levels during the follow-up

period; (c) women with a family history will be more dis-

tressed by screening than those with no family history; and

(d) compared with women without a self-reported family

history, women with a family history will be more distressed

by a false-positive result.

PATIENTS AND METHODS

Three health centres in North-East Scotland which were

about to participate in the U.K. National Health Service

Breast Screening Programme were selected. These three

practices, cumulatively, had 2,357 women aged between 50

and 64 years of age.

In order to obtain a baseline that was uncontaminated by

the knowledge of impending breast screening, a letter was

sent out to each patient from her GP explaining that a survey

of women's health was being carried out and asking her to

complete the HADS [11]. A reminder was sent 2 weeks later

to all non-respondents. The initial letter was sent to the

women 6 weeks before they were sent an invitation to attend

for breast screening.

When the women attended breast screening, they were

asked to complete a second HADS immediately prior to

mammography (in a few cases, for operational reasons, the

HADS was completed immediately following mammo-

graphy). Women who were recalled for further assessment

were asked to complete another HADS at the clinic and,

again, by post, 5 weeks and 4 months later. To measure

stress-related behaviour changes, women were invited to

complete the Health Questionnaire (HQ) at screening and at

recall: because the HQ is designed to assess event related

changes, it was not administered at baseline or at the two

follow-ups.

HADS is a 14-item self-report questionnaire with separate

measures of anxiety and depression. It is possible to analyse raw

scores (the maximum worst score for each scale is 21). Alterna-

tively, scores can be categorised into `normal' (0±7), `borderline'

(8±10) and `signi®cant' (> 10) [10]. Respondents are asked to

complete the test with reference to the previous 7 days.

HQ is a 7-item self-report questionnaire which was

designed to measure perceived changes in various stress rela-

ted behaviours and emotions during the 7 days prior to a

potentially stressful event such as screening or recall (sleep,

appetite, irritability, happiness, worry, concentration and

ability to relax). Details and psychometric properties have

been previously reported [11]. Responses to individual items

(excluding appetite) can be summated to give a total score.

When the women attended for screening, the radiographer

enquired about a family history of breast cancer. The radi-

ologist subsequently evaluated the family history to determine

whether the woman was likely to be at least twice the popu-

lation risk of breast cancer (using criteria provided by the

local Department of Medical Genetics). Women who met

these criteria were recalled to the assessment clinic and

informed that they were probably at increased risk. They

were oVered referral to the Department of Medical Genetics

for detailed risk assessment and counselling. If detailed risk

assessment subsequently con®rmed that their risk was at least

double the population risk, they were oVered early recall

(screening every 18 months as opposed to every 3 years).

The overall eVect of assessment occasion on HADS scores

and HQ total score were analysed using repeated measures

multivariate analysis of variance. The eVect of a family history

was assessed initially by means of repeated measures multi-

variate analysis of variance. Between group comparisons at

speci®ed time-points were made by one-way analysis of vari-

ance (HQ scores) or covariance (HADS scores) [12]. Paired

within-group comparisons were evaluated using student's t

test. HADS depression scores were transformed to approximate

normality using a log10 transformation (log10, score +1).

Categorised HADS data were analysed using the McNemar

test for the Signi®cance of Change and between-group dif-

ferences were assessed using the Pearson Chi-squared test.

Statistical tests were carried out using all available data:

graphs were drawn for respondents who had complete data

for all ®ve time-points. All analyses were performed using

SPSS MS for Windows. Alpha was set at 0.05 (two-tailed).

RESULTS

2,110 of the 2,357 eligible women responded to the base-

line HADS sent by the general practitioner prior to the invi-

tation to attend screening (a response rate of 90%). 1,463

(70%) women satisfactorily completed the HADS when they

attended for screening and 1,561 (66%) completed the ®rst

HQ at this time.

163 of the 2,357 (7%) women reported a family history of

breast cancer, although in 127 cases this was not considered

signi®cant and the women were not recalled. Of the remain-

ing 36 who were recalled the reasons are shown in Table 1.

Altogether, 133 of the cohort were recalled to the assess-

ment clinic. 9 of these 133 women were found to have cancer

and, therefore, were excluded from the study.

Baseline HADS data were available for 122 of the 124

women (35 with a family history and 87 without family his-

tory). 90 women completed all items of the HADS on all 5

occasions and 105 women completed all items of the HQ at

screening and recall.

Overall results

Repeated measures analysis of variance revealed a sig-

ni®cant eVect for assessment occasions for HADS anxiety

(F = 3.74, P = 0.007) and HQ scores (F = 16.73, P < 0.0005)

but not for HADS depression (F = 2.36, P < 0.06). The mean

Table 1. Family history and recall

Patient n

Positive response to family history question at screening 163

Family history non signi®cant, therefore, not recalled 127

Recalled because of family history and mammographic

abnormality

18

Recalled because of a signi®cant family history 17

Declined to attend recall for family history 1
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anxiety and depression scores (with SEM bars) for each

occasion are shown in Figures 1(a) and (b): the mean total

scores (with SEM bars) from the HQ are shown in

Figure 1(c).

Compared with baseline, women scored lower on HADS

anxiety at ®nal follow-up (t = 2.70, P = 0.008). The increase

from baseline at recall was not statistically signi®cant

(t = 1.73, P < 0.09) and at 4-week follow-up scores were

similar to those at baseline (t = 0.32, P = 0.75). Compared

with screening, the women scored higher at recall (t = 2.75,

P = 0.007) and lower at ®nal follow-up (t = 2.59, P = 0.01).

Anxiety scores fell between recall and ®rst follow-up (t = 3.08,

P = 0.003) and between recall and second follow-up (t = 4.13,

P < 0.0005).

Although the repeated measures analysis of variance was

not signi®cant at the 5% level (P < 0.06), it is of interest to

note that HADS depression scores fell signi®cantly between

baseline and screening (t = 2.04, P = 0.04). Compared with

screening, scores increased at recall (t = 2.25, P = 0.03).

The McNemar Test for the Signi®cance of Change was

applied to HADS clinical categories (normal, 7 or less, versus

borderline or signi®cant, 8 or above). For anxiety, women

were more likely to have borderline or clinically signi®cant

anxiety at recall than at baseline (binomial P < 0.05), screen-

ing (P < 0.0001), ®rst follow-up (P < 0.005) or at ®nal follow-

up (P < 0.02). None of the comparisons was signi®cant for

depression. The HADS scores by clinical category for each

assessment occasion are shown in Figures 2(a and b).

HQ scores increased signi®cantly between screening and

recall (F = 15.6, P < 0.0005).

The eVect of a positive family history

Repeated measures analysis of variance for HADS anxiety

showed an overall signi®cant eVect for assessment occasions

(F = 4.09, P < 0.004) and family history (F = 4.05, P < 0.05).

The interaction was not signi®cant (F = 1.07, ns). Compared

with women without a family history of breast cancer, women

with a family history were signi®cantly more anxious at the

second follow-up assessment (F = 4.14, P = 0.045). However,

at the second follow-up, the anxiety scores of women without

a family history were signi®cantly lower than at baseline

(F = 4.57, P = 0.05) and there was a tendency for this also to

be the case for women with a family history (F = 3.61,

Figure 1. Hospital Anxiety and Depression Scale (HADS) and
Health Questionniare (HQ) scores. Figure 2. HADS scores by clinical categories.
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P = 0.06). When the data were analysed by clinical categories,

there were no signi®cant diVerences in the proportions of

women with borderline or signi®cant anxiety at any time

point.

Repeated measures analysis of variance for depression

scores was signi®cant for the interaction between family his-

tory and assessment occasions (F = 2.51, P = 0.05). However,

none of the one-way ANCOVAs (baseline score as covariate)

was signi®cant. Women with a family history were less likely

to score in the borderline or signi®cant range of depression at

screening than those with no family history (w2 = 5.76,

P < 0.02).

A repeated measures between-group analysis of variance of

HQ scores was not signi®cant (F = 3.15, P < 0.08). However,

women with a family history reported less stress-related changes

than those with a family history when they attended for

screening (F = 6.38, P = 0.01) but not at recall (F = 0.05, ns).

Characteristics of patients with incomplete data

Women who did not return the ®rst and second follow-up

questionnaires had signi®cantly higher baseline HADS

depression scores than those who did return these ques-

tionnaires (t = 2.61, P = 0.01 and t = 1.96, P = 0.05, respec-

tively). Compared with scores at screening, women who did

not complete questionnaires at recall tended to score higher

on HADS depression than those who did complete ques-

tionnaires at recall (t = 1.89, P < 0.06). Similarly, women who

did not return questionnaires at the ®rst or second follow-up

scored higher on HADS depression at screening than those

who completed questionnaires at these time points (t = 2.46,

P = 0.02 and t = 2.26, P = 0.03, respectively). Finally, women

who did not complete the second follow-up questionnaires

were more depressed (t = 1.96, P = 0.05) and anxious

(t = 1.99, P < 0.06) at recall than those who had completed

the second follow-up questionnaires.

EVects of repeat administration of the questionnaires. To

evaluate the possibility that repeated administration of the

questionnaires may have in¯uenced the ®ndings, a small

subsidiary study was subsequently carried out. A random

sample of 100 women from one of the practices was identi-

®ed. They were all between 50 and 64 years of age. As in the

main study, they were sent a letter from their general practi-

tioner asking them to complete a HADS and an HQ. 6 weeks

later, they were sent a second HADS and HQ. 84 women

satisfactorily completed the initial questionnaires and 82

returned the second set. Mean scores (®rst assessment versus

second assessment) were as follows: HADS anxiety 5.66 ver-

sus 5.61 (t = 0.18, P = 0.85), HADS depression 3.66 versus

3.54 (t = 0.46, P = 0.65), HQ total score 6.71 versus 6.72

(t = 0.04, P = 0.97). However, it is important, to note that the

correlations between ®rst and second assessments were

moderate for HADS anxiety (r = 0.63, P < 0.0005) and

HADS depression (r = 0.69, P < 0.0005) and non-signi®cant

for HQ total score (r =ÿ 0.08, P = 0.43). These data indicate

that, in this sample, mean scores are remarkably stable over a

period of 6 weeks; however, individual scores change con-

siderably during this time as should be the case for state

measures.

DISCUSSION

The present study has a number of methodological

strengths, including the use of a baseline psychological

assessment made before the women knew that they were to

be invited for breast screening, serial measurements of the

women over a period of approximately 6 months, a very large

initial cohort (2,357 women) and the use of questionnaires

which yield information about the likely clinical signi®cance

of changes in mood (HADS) and self-perceived changes in

stress related behaviours (HQ). In addition, a subsidiary

study indicated that it is very unlikely that repeated adminis-

tration of the questionnaire had a signi®cant eVect on the

results of the main study.

The results showed that women were more likely to have

borderline or clinically signi®cant anxiety at recall than at

baseline or at screening. Compared with recall, mean anxiety

scores were lower at screening but not at baseline. Women

were not more depressed at recall than at baseline as assessed

by mean scores and clinical categories, although mean scores

were higher at recall than at screening. HQ scores indicated

signi®cant stress related behaviour changes in the week prior

to recall compared with the week prior to screening. These

®ndings are consistent with previous studies [5, 6].

However, these data also indicate that for this group of

women as a whole the stress caused by recall was transient.

Compared with mean anxiety scores at screening, mean

anxiety scores had fallen signi®cantly by 5 weeks after recall

and remained signi®cantly lower at 4-month follow-up.

Scores were also signi®cantly lower at 4-month follow-up

than at baseline. Similarly, the proportion of women having

borderline or clinically signi®cant anxiety at either follow-up

did not diVer signi®cantly from baseline. Depression scores

and HQ scores were similar to baseline at the two follow-up

points. Cockburn and colleagues [5] assessed emotional and

physical dysfunction 1 week after noti®cation of a normal

result following recall and 8 months thereafter. They found

that dysfunction remained high 1 week following the normal

result, but, it had returned to normal by 8 months. Ellman

and colleagues [6] found no evidence for sustained anxiety 3

months after recall as assessed by the General Health Ques-

tionnaire. The present ®ndings indicate that, overall, distress

levels return to normal within 5 weeks. Given the sample size,

however, the possibility that there is a small sub-group of

women who have persistent severe distress cannot be excluded.

Contrary to the hypothesis, women with a family history

were more likely to score in the normal range of depression at

screening. Also, they reported fewer stress-induced behaviour

changes in the week prior to screening. However, the data for

anxiety revealed no signi®cant diVerences between the two

groups. Screening appears to be reassuring for women with a

family history. As hypothesised, at the second follow-up

point, women with a family history were signi®cantly more

anxious than those without a family history. However, their

scores at the second follow-up were lower than their baseline

scores and this almost reached statistical signi®cance

(P < 0.06). There is no evidence, therefore, of sustained

anxiety in women with a family history.

Bull and Campbell [4] criticised the use of the HADS in

the context of screening as they considered the tool lacked

adequate sensitivity to detect screen-induced changes in

mood. However, in this study the HADS was successful in

demonstrating statistically and clinically signi®cant changes

even in relatively small sub-groups.

As the present study incorporated a baseline uncontami-

nated by the screening process, it is possible to comment on

the mental health of patients who did not respond to ques-

tionnaires at subsequent time-points. Essentially, the data
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indicate that women who did not complete questionnaires at

one or more of the time-points following screening scored

higher on HADS depression at baseline and at screening.

Consequently, despite the overall good response rate, the

eVects of recall on depression scores are likely to have been

underestimated in this study. The results need to be inter-

preted with this response bias in mind.

CONCLUSIONS

This study has changed our practice. Women with a family

history are no longer recalled to assessment clinics as we have

shown this causes raised anxiety despite informing them that

their mammogram is normal. These women are sent their

results as part of the normal screening programme and are

then given the opportunity to attend a genetics clinic.

Approximately 50% take up this oVer.

In conclusion, recall because of a false-positive mammo-

gram causes signi®cant adverse psychological eVects. How-

ever, for women without a family history of breast cancer,

these appear to be transient (less than 5 weeks). Breast

screening programmes should ensure that steps are taken to

minimise the number of women who are recalled for unne-

cessary investigations.
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