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Abstract
Objectives—To assess the long term psy-
chological impact on women who were
recalled for further investigation after
mammography screening and to find any
factors that might predict coping ability in
order to identify those subjects who re-
quire additional support at an earlier
stage.
Setting—Counties of Västerbotten and
Västernorrland, Sweden.
Methods—A prospective design was used
in which 252 recalled women completed
questionnaires twice—once within a week
of having received the all-clear and again
at follow up six months later. A group of
1104 randomly selected, screen negative
women were followed up in the same way
for comparison. The questionnaire in-
cluded the Psychological Consequences
Questionnaire (PCQ) and basic socio-
demographic data. The main outcome
measure was the total score on the PCQ at
six months.
Results—Of the 252 women, 235 (93%)
completed both questionnaires. In the
control group, 987 (89.4%) women re-
sponded. Six months after the all-clear,
recalled women were still significantly
more anxious (p<0.001) than those who
had been screened but not recalled. The
strongest predictor of psychological dis-
tress at six months was the PCQ score at
the first measurement. Other predictors
were a low level of education, living in high
density urban areas, and having only one
child or no children at all. Widows
appeared to cope better than other
women.
Conclusions—It is possible to define a
group of women with false positive results
who are already at risk of coping less
eVectively at the time of recall. OVering
these women counselling or other types of
support should be considered.
(J Med Screen 1999;6:89–93)
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In the wake of rapidly expanding programmes
for the prevention and early detection of
disease and risk factors for disease, the psycho-
logical distress caused by these various screen-
ing procedures has attracted increasing
interest.1–3 For breast cancer screening, the
main concern has been the adverse psychologi-
cal impact on women who receive false positive
results.4–6 One of the main aims has therefore
been to try to reduce the false positive rate to a

minimum. The recall rate in Sweden in 1992
varied between the diVerent mammography
screening centres within a range of 1.0–6.3 %,
with an average of 2.9%.7 This is low by inter-
national standards, but it still means that some
17 000 women receive false positive results
every year in this country alone, with a popula-
tion of about 8.5 million people.

Key messages box
+ Fifteen per cent of false positive women

still have from increased levels of anxiety
six months after assessment.

+ Poorly educated women living in high
density urban areas are at increased risk.

+ A group of women with an increased risk
of coping less eVectively can already be
defined at the time of recall.

Psychiatric morbidity increases among women
who are recalled for further investigation,8 and
five per cent of the recalled women consider
this to be “the worst thing they ever
experienced”.4 Some women need professional
psychological support.9 These findings were
supported by a pilot study of our own, in which
we found that some women still had increased
anxiety related to the experience of mammog-
raphy six months after the recall investigation.10

The aims of the present study were (a) to
assess the short and long term psychological
impact on women who are recalled for further
investigation before they are declared free of
breast cancer and (b) to find any factors that
may predict poor coping ability among these
women, in order to identify those subjects who
require professional counselling and support at
an early stage. We therefore followed up a
cohort of women with sociodemographic and
anxiety measures immediately after the “all-
clear” and again after six months.

Methods
SETTING

The study was conducted in two counties in
the northern part of Sweden in 1995–96. In
Västernorrland County, where mammography
screening started in 1990, women aged 40–74
are invited for a mammogram at an interval of
20–22 months. The attendance rate was 89%
in the first round, and 85% in the following
rounds. The study period coincided with the
fourth round of screening. In Västerbotten
County mammography screening was started
early in 1995. Women aged 50–69 are invited
to take part. The interval is 18–24 months. The
attendance rate during the first round was
85%.
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SCREENING PROCEDURE

Invitations to mammography screening in
Sweden are based on the national population
register. All women within the age range, apart
from those who have explicitly stated they do
not wish to take part and those who have
recently had a clinical mammogram, are
invited. First time mammography is always
performed with two projections. In following
rounds one or two projections are performed,
depending on breast tissue density. Independ-
ent reading by two radiologists is standard.

In both counties eligible women were invited
according to defined geographical areas (par-
ishes, blocks, and villages) so that women from
the same neighbourhood were given appoint-
ments for breast screening during the same
week, often even on the same day. Screening
results were sent to the women two to eight
days later. Recall investigations were per-
formed on average one week after the screening
had taken place. As a rule, the women were
contacted by telephone and given an appoint-
ment one or two days later.

SAMPLES

Sample 1 comprised 252 women who were
recalled and found not to have cancer during
the study period 1995–96. In Västernorrland,
172 randomly selected women (of a total of
345) and in Västerbotten all 80 women who
were recalled were included. Sample 2 con-
sisted of 1104 randomly selected women in the
two counties (Västernorrland 592, Västerbot-
ten 512), during the same period as above, in
whom no suspicious lesions were found at
screening.

DESIGN

Sample 1—recalled women
At the end of the recall investigation, when the
women had been informed that there was no
longer any suspicion of breast cancer, they
were given a questionnaire and were asked to
complete it at home within a week (T1) and
send it back in a reply-paid envelope. A second
questionnaire was sent to non-responders
about three weeks later.

Sample 2—screened women
The screen negative group received the same
questionnaire by mail two to three days after
receiving the result (T1). They were asked to

return the completed questionnaire using a
reply-paid envelope within a week. If they
failed to do so, a reminder was sent three weeks
later.

A follow up questionnaire (the PCQ only)
was sent six months later (T2) to all those who
responded to the first questionnaire in both
samples, again with a reminder to non-
responders.

With a response rate of 90%, there would be
data from about 990 women in the screen
negative group and 225 women in the recall
group. From previous studies and our own
pilot study we estimated the standard deviation
of the measurements of the PCQ to be 0.5 in
the screen negative group and 1.0 in the recall
group. This would enable us to detect a size
diVerence between the two groups of approxi-
mately 0.22 with the level of significance
á=0.05 and the power 1−â=0.90.

INSTRUMENTS

The postal questionnaire included the Psycho-
logical Consequences Questionnaire (PCQ),
which is a measurement tool developed in
Australia specifically for breast cancer
screening11 (table 1). We also used a question-
naire on sociodemographic factors with items
on age, number of children, marital status,
education level, employment and, if not
employed, reason for this (unemployed, re-
tired, and so on).

The PCQ was originally designed to have
three separate subscales. Factor analysis per-
formed in a British study from 1997 identified
only one scale with an eigenvalue of 7.7.12 Fac-
tor analysis in our own study also failed to
separate the three subscales—that is, emo-
tional, social, and physical symptoms, and we
therefore used the PCQ as a single scale.

STATISTICAL ANALYSIS

Some of the variables had non-normal distri-
butions (age and PCQ questionnaire). As the
sizes of the two samples were large, the central
limit theorem allowed us to use an ordinary t
test to compare the means for independent
samples and paired samples.

In sample 1 a stepwise multiple regression
analysis was performed with the mean score for
the 12 item PCQ at six months as the depend-
ent variable.13 The independent variables were
all six sociodemographic background variables

Table 1 Items and layout of the Psychological Consequences Questionnaire (PCQ)

Items from the PCQ

Over the past week how often have you experienced the
following because of thoughts and feelings about breast
cancer:

Not at all Rarely
Some of the
time

Quite a lot of
the time

Had trouble sleeping 0 1 2 3
Experienced a change in appetite 0 1 2 3
Been unhappy or depressed 0 1 2 3
Been scared and panicky 0 1 2 3
Felt nervous or strung up 0 1 2 3
Felt under strain 0 1 2 3
Found you have been keeping things from those who are close to you 0 1 2 3
Found yourself taking things out on other people 0 1 2 3
Found yourself noticeably withdrawing from those who are close to you 0 1 2 3
Had diYculty doing things around the house that you normally do 0 1 2 3
Had diYculty meeting work and other commitments 0 1 2 3
Felt worried about your future 0 1 2 3
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and the mean score for the first PCQ measure-
ment. One of the factors was “marital status”.
As this is a variable at nominal level, it was
dummy coded (four categories implying three
dummy variables). We therefore had nine
background factors to work with. A backward
stepwise regression procedure with these nine
independent variables was performed, remov-
ing unimportant variables one at a time until
all those remaining contributed significantly.
The final model included five significant back-
ground variables.

Results
Of the 1356 women who were invited to
participate, 1222 (90.1%) returned both ques-
tionnaires, 987 (89.4%) in the screen negative
group and 235 (93%) in the recall group.

The median age was two years lower in the
group of recalled women than in the screen
negative group, 55 v 57 years. There were no
significant diVerences in level of education,
marital status, number of children, or employ-
ment between the two groups .

Figure 1 shows that women who were
recalled experienced significantly (p<0.001)
more distress during the time they were
recalled than those who were only screened.
Six months later, although the mean level of
distress was lower, it was still significantly
(p<0.001) higher than that of the screen nega-
tive women. The size diVerences that it would
have been possible to detect, with the standard
deviations obtained in the two samples, be-
tween the groups at T1 and T2 were 0.16 and
0.10 respectively (á=0.05 and 1−â=0.90). The
group that was only screened had a low level of

distress on both occasions and there was no
significant diVerence over six months.

The reactions of the recalled women were
studied in more detail (table 2). Three main
patterns of reaction were identified: (A) 54% of
the women who appeared to cope well and
reported only mild or no distress just a few
days after they had received the results; (B)
30% of the women who reacted with moderate
or severe distress during the time around and
after the recall examination but who gradually
became relieved, showing only little or no
distress at six months; and (C) about 15% of
the women who experienced moderate or
strong reactions immediately after the recall
examination and who seemed to have a poor
coping ability, with about the same or only a
slightly reduced level of psychological distress
six months later. There were also three women
(D) with only mild or no distress immediately
after recall who reported worse symptoms at
six months.

The cut oV point between “none or mild”
and “moderate or severe” psychological ad-
verse eVects was chosen in order to include
those women who had a wide spectrum of
reactions (nine or more), albeit mild, as well as
those who reported high levels of distress on a
limited number of items. The cut oV point is
very close to the one chosen by Ong and others
in a similar study.6

To assess the possibility of influence by any
sociodemographic background characteristics
on coping ability we analysed the data for the
recalled women using a multivariate model
(table 3). The analysis also included the mean
score for the first measurement of the PCQ
and its association with the outcome measure
and, hypothetically, the scores for individual
items on the first questionnaire.

As expected, the mean score for the first
measurement of the PCQ was the strongest
factor for the distress level at six months
(p<0.001). Higher levels of distress were
evident among women with less school educa-
tion and those living in high density urban
areas (p<0.001 and p<0.01 respectively). Wid-
ows had lower levels of distress at six months
than other women (p<0.05). Women with two
or more children had lower levels of distress
than those with one child or no children at all
(p<0.05). The women’s age and employment
level were not associated with psychological
distress.

Figure 1 Mean of total Psychological Consequences
Questionnaire (PCQ) immediately after screening/recall
investigations and after six months. Confidence interval
95%.
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Table 2 Level of distress expressed as total Psychological Consequences Questionnaire
(PCQ) score

Distress after 6 months

Distress immediately after recall examination

None or mild No (%) Moderate or severe No (%) Total No (%)

None or mild A B
126 (54) 71 (30) 197 (84)

Moderate or severe D C
3 (1) 35 (15) 38 (16)

Total 129 (55) 106 (45) 235 (100)

“None or mild” represents a total score of 0–8 (arithmetic mean 0–<0.75) on the PCQ and
“moderate or severe” represents a total score of 9–36 (arithmetic mean 0.75–3.0).

Table 3 Multiple regression analysis

Variable B
Significance
(p value)

Mean PCQ* score (1st measurement) 0.288 0.000
Marital status† −0.196 0.013
Educational level‡ −0.106 0.000
Type of accommodation§ −0.06 0.006
Number of children −0.06 0.028

Dependent variable: mean score PCQ (2nd measurement).
*PCQ = Psychological Consequences Questionnaire.
†Categories: unmarried, married, and divorced (coded as 0), v
widows (coded as 1).
‡Categories: primary, secondary O level, A level, university
(coded as 1, 2, 3, 4 respectively).
§Categories: rural area, small towns, low density urban, high
density urban (coded as 1, 2, 3, 4 respectively).
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Discussion
Most women who are recalled appear to cope
well and they report only slight or no distress.
The remaining women have moderate or
severe distress initially, but most of them cope
well over a period of time. At six months, how-
ever, 15% of the recalled women still had
increased levels of distress. Our data suggest
that women with a low educational level, those
living in high density urban areas, and those
with only one child or no children at all are
especially at risk of developing longlasting
psychological reactions. Widows seem to have
lower distress levels at six months than other
women, indicating a better coping ability.

The PCQ has been shown to be a valid and
reliable measurement in Australian studies.11 It
is also used in the United Kingdom12 14 for fol-
lowing up psychological consequences after
breast screening. It was translated into Swedish
and checked by back-translation into English
by independent people. It was validated in the
Swedish version against the Symptom Check
List (SCL-90), a well established measurement
which has been used for many years in Sweden,
in a pilot test of 220 women before the start of
the study.

The fact that the median age of the recalled
group was two years lower than that of the
screen negative group is probably a reflection
of the higher recall frequency among younger
women due to dense breast tissue.

The possibility of psychological side eVects
from breast cancer screening has been a
matter of great concern since the very
beginning of mammography screening
programmes.15 16 Previous research has shown
that for women with a normal screening mam-
mogram there is little or no distress, and that
any distress is of short duration.2 5 9 17 Our
results lend further support to these findings.
However, it is still possible that qualitative
methods, such as in-depth interviews, might
yield other findings.

For the recalled women the median level of
distress was significantly higher at six months
than it was among those with normal screening
mammograms. This finding is in accordance
with the results of a recent study by Brett et al,18

in which it was found that all groups of women
who went on for further investigation showed
significantly greater adverse psychological con-
sequences at five months than women who had
a normal screening mammogram. It is in con-
trast, however, with a similar Australian study,5

where no such diVerence was found. The
follow up questionnaire in the Australian study
was conducted after a somewhat longer period,
eight months instead of six, but it is unlikely
that this small diVerence in the time of follow
up could explain the diVerence in the level of
distress. The mean level of distress was less
than 1 in both groups at both T1 and T2. The
reason for the low average score is that the
majority of the participating women in both
the screen negative group and the recalled
group reported no or only little distress on
most items. Similar levels were found in the
Australian study.

Women living up-country in small villages
appear to cope more eVectively than those liv-
ing in urban and semiurban areas. We believe
that this may be due to better social networks
and less anonymity in the rural setting. The
way appointments for screening are made—
that is, inviting women from neighbouring vil-
lages or blocks within a period of one to two
weeks, seems to make breast screening a
general topic of the day for the women in that
particular neighbourhood. This may further
strengthen the support the participating
women can give to one another.

Our results indicate an increased risk of
longlasting, increased distress levels among
women with a low level of education. The find-
ing that educational level is related to women’s
distress scores in this situation is supported by
other studies.19 20 Probable explanations are
that women with lower levels of education do
not have the same access to relevant informa-
tion as well educated women, that they do not
always fully understand the information that
they are given, that they are, in fact, given less
information by health professionals, and that
these women may have fewer material and
social resources to buVer the adverse eVects of
false positive results.

Widows have lower levels of distress than all
other categories of women. This has not been
reported before. One possible explanation
might be that the loss of the husband and the
bereavement has given them an experience that
helps them to cope better with the threat that
the initial positive result entails. Women with
two or more children also have lower levels of
distress at six months, a finding that might be
explained by the greater life experience of a
mother with several children compared with
those with one child or no children at all.

A number of suggestions for practical
solutions for alleviating the adverse psychologi-
cal eVects after recall and assessment were
recently published,20 21 underlining among
other things the importance of carefully
phrased written information, allowing women
to disclose their fears, and confirming the test
results in a letter after assessment. One way of
organising assistance for the women with an
increased risk of less eVective coping would
probably be through support and follow up,
either by a member of staV at the recall unit or
through counselling services attached to the
unit.

Funding: This study was funded by the Research Foundation of
the Department of Oncology, Umeå University and Mid-
Sweden Research Centre, County Council of Västernorrland.

Conflict of interest: None.

1 Marteau T. Psychological costs of screening. BMJ
1989;299:527.

2 Sutton S, Saidi G, Bickler G, et al. Does routine screening
for breast cancer raise anxiety? Results from a three wave
prospective study in England. J Epidemiol Community
Health 1995;49:413–18.

3 Loeken K, Steine S, Sandvik L, et al. A new measure of
patient satisfaction with mammography. Validation by fac-
tor analytic technique. Fam Pract 1996;13:67–74.

4 Gram I, Lund E, Slenker S. Quality of life following a false
positive mammogram. Br J Cancer 1990;62:1018–22.

5 Cockburn J, Staples M, Hurley S, et al. Psychological conse-
quences of screening mammography. J Med Screen 1994;1:
7–12.

92 Olsson, Armelius, Nordahl, et al



6 Ong G, Austoker J. Recalling women for further investiga-
tion of breast screening: women’s experiences at the clinic
and afterwards. J Public Health Med 1997;19:29–36.

7 Olsson S, Andersson I, Bjurstam N, et al. 600 000 kvinnor
per år undersöks med mammografi. Var femte inbjuden
avstår från screening (in Swedish). Läkartidningen 1995;92:
552–5.

8 Ellman R, Angeli N, Christians A, et al. Psychiatric morbid-
ity associated with screening for breast cancer. Br J Cancer
1989;60:781–4.

9 Bull A, Campbell M. Assessment of the psychological
impact of a breast screening programme. Br J Radiol 1991;
64:510–15.

10 Olsson P, Armelius K, Lenner P, et al. Mammografiscreen-
ing. En pilotstudie på de psykologiska eVekterna (in Swed-
ish). Läkartidningen 1993;90:3213–14.

11 Cockburn J, De Luise T, Hurley S, et al. Development and
validation of the PCQ: a questionnaire to measure the psy-
chological consequences of screening mammography. Soc
Sci Med 1992;34:1129–34.

12 Ong G, Austoker J, Brett J. Breast screening: adverse
psychological consequences one month after placing
women on early recall because of a diagnostic uncertainty.
A multicentre study. J Med Screen 1997;4:158–68.

13 Altman DG. Multiple regression. In: Practical statistics for
medical research. London: Chapman and Hall, 1991:336–
46.

14 Swanson V, McIntosh I, Power K, et al. The psychological
eVects of breast screening in terms of patients’ perceived
health anxieties. Br J Clin Pract 1996;50:129–35.

15 Maguire G. Possible psychiatric complications of screening
for breast cancer. Br J Radiol 1983;56:284.

16 Skrabanek P. The physician’s responsibility to the patient.
Lancet 1988;i:1155–7.

17 Dean C, Roberts M, French K, et al. Psychiatric morbidity
after screening for breast cancer. J Epidemiol Community
Health 1986;40:71–5.

18 Brett J, Austoker J, Ong G. Do women who undergo further
investigation for breast screening suVer adverse psychologi-
cal consequences? A multi-centre follow-up study compar-
ing diVerent breast screening result groups five months
after their last breast screening appointment. J Publ Health
Med 1998;20:396–403.

19 Northouse L, JeVs M, Cracchiolo-Caraway A, et al.
Emotional distress reported by women and husbands prior
to a breast biopsy. Nurs Res 1995;44:196–201.

20 Poole K. The emergence of the “waiting game”: a critical
examination of the psychosocial issues in diagnosing breast
cancer. J Adv Nurs 1997;25:273–81.

21 Ong G, Austoker J, Brouwer A. Evaluation of the written
information sent to women who are called back for further
investigation of breast screening in the UK. Health Educ J
1996;55:413–29.

False positive screening mammograms 93


