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Abstract
Objective To determine whether providing mothers of 
babies in neonatal intensive care units with audiotapes of 
their conversations with a neonatologist improves recall of 
information and psychological wellbeing.
Design Randomised, single blinded trial.
Setting Neonatal intensive care unit, north Queensland, 
Australia.
Participants 200 mothers of babies in a neonatal intensive 
care unit.
Interventions Mothers given (n=102) or not given (n=98) 
audiotapes of their conversations with a neonatologist.
Main outcome measures Recall of information, attitudes 
to and use of the tape, satisfaction with conversations, 
postnatal depression, anxiety, general health, and stress 
about parenting, at 10 days and four and 12 months. 
Results 91% (n=93) of mothers in the tape group listened 
to the tape (once by day 10, twice by four months, and 
three times by 12 months; range 1-10). At 10 days and four 
months, mothers in the tape group recalled significantly 
more information about diagnosis, treatment, and outcome 
than mothers in the control group. At four months mothers 
in the tape group were 75% more likely to recall all of the 
information about treatment than mothers in the control 
group (59% v 34%; risk ratio 1.75, 95% confidence interval 
1.27 to 2.4). Six mothers, all in the control group, could 
not recall their conversations. No statistically significant 
differences were found between the groups in satisfaction 
with conversations (10 days), postnatal depression and 
anxiety scores (10 days, four and 12 months), and stress 
about parenting (12 months).
Conclusion Providing the mothers of babies in neonatal 
intensive care units with audiotapes of conversations with a 
neonatologist enhanced their recall of information (up to four 
months). The taped conversations did not affect the mothers’ 
wellbeing or satisfaction with the neonatologist. 
Trial registration Australian Clinical Trials Registry 
12606000478516.

Introduction
Several studies have found that giving adults with can-
cer an audiotape of their initial conversations with 
oncologists improved their psychological distress, 
anxiety, satisfaction with conversations, and recall 
of information whereas other authors found no ben-
efits.1-7 We carried out a randomised single blind trial 
to compare the effects of providing or not providing 
mothers of babies in neonatal intensive care units with 
an audiotape of their conversations with the neona-
tologist. 

Methods
Mothers were eligible for the study if their babies 
were admitted to the neonatal intensive care unit at 
the Townsville Hospital, the regional neonatal unit 
for north Queensland (see bmj.com). The study was 
a randomised controlled trial of audiotape provision, 
with the neonatal team blinded to allocation. Before 
the first conversation the mothers completed a ques-
tionnaire eliciting personal details, anxiety scores, and 
preferences for information and involvement in deci-
sion making. A randomisation service then allocated 
the mother to receive or not to receive a tape of their 
conversations with a neonatologist. 

After randomisation the initial conversation and 
subsequent conversations of significance were taped 
and analysed. The mothers in the experimental arm 
received a tape of each of the conversations and a 
tape recorder.

Ten days and four months after the initial conversa-
tion the researcher interviewed the mothers to docu-
ment their recall of the diagnosis, tests, treatment, and 
outcome of their babies as conveyed by the neona-
tologist. Mothers also completed a questionnaire to 
ascertain views of the taping, use of the tapes, anxiety, 
general health, depression, marital satisfaction, social 
support, and satisfaction with conversations held with 
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the neonatologist. At 12 months the mothers were 
given the same questionnaire.

Outcome measures
Recall of information was assessed by face to face or 
telephone interview, which opened with a question 
inviting mothers to report what the neonatologist 
had told them and their understanding of the mean-
ing. Transcripts of the conversations were coded by a 
neonatologist (THHGK). 

We used the Spielberger state anxiety inventory to 
measure anxiety, the Edinburgh postnatal depression 
scale to measure postnatal depression, and the general 
health questionnaire to measure psychological morbid-
ity.8-10 To measure stress associated with the child and 
with parenting we summed the scores for each child 
and parent domain of the parental stress index, the total 
score being the sum of the two domains.11

We used a five point Likert scale to assess satisfaction 
with the amount and quality of information presented, 
doctors’ communication skills, and the patient’s par-
ticipation in the conversation.12 Satisfaction with the 
tape was measured using a scale based on usefulness of 
tapes to patients with cancer.13 We elicited information 
and preferences for involvement using a scale assessing 
the type and amount of information required and the 
level of involvement in decision making.14 Satisfaction 
with an intimate relationship was measured using the 

relational interaction satisfaction scale.15 For social sup-
port we used the Sarason social support questionnaire 
to assess the size of the support network and satisfaction 
with support.16

The clinical risk index for babies is a scoring system 
predicting mortality in hospital among high risk babies 
in neonatal intensive care units.17 We documented 
severity of illness at birth and common neonatal 
complications.

Statistical analysis
We collected and analysed the data on an intention 
to treat basis using SPSS version 10.0.5 for Windows. 
Analyses were two tailed, with the significance set at 
0.05. 

For dichotomous variables we counted missing data 
as failures in the intervention group and successes in 
the control group whereas for continuous variables we 
set missing values to the mean of the other group. We 
used linear and logistic multiple regression to analyse 
the effects of tape provision on mother’s psychological 
outcomes, controlling for imbalances in baseline 
characteristics between the groups. Subgroup analyses 
were according to whether the babies had good or poor 
outcomes.

Results
Between July 1999 and December 2001 200 of 256 
(78%) mothers of babies admitted to the Townsville 
Hospital neonatal intensive care unit agreed to par-
ticipate: 102 were randomised to receive audiotapes of 
their conversations with a neonatologist and 98 were 
randomised to no tape (see bmj.com).

Baseline characteristics of the mothers and babies 
were similar in both groups except that mothers ran-
domised to receive the tape were more likely to have 
had less education than those in the control group (see 
bmj.com). Measures of mothers’ baseline preferences 
for information and role in decision making, anxiety, 
and social support showed no significant differences 
between the groups. The modal number of conversa-
tions taped was one per mother (range 1-11), and no sig-
nificant differences were found between the groups.

Most (84-98%) of the mothers in both groups 
responded that having their conversations taped did 
not annoy or embarrass them or cause anxiety. Most 
(71-92%) of the mothers given the tapes stated that they 
helped their understanding, reminded them of what had 
been said, and helped their family to understand and 
recall information. Mothers listened to the tape a modal 
of once by10 days, twice by four months, and three 
times by12 months (range 1-10 for each assessment).

At 10 days and four months mothers in the tape 
group had significantly greater recall of information 
on the diagnosis or outcome of the baby and on tests 
or treatment, respectively (table 1). The difference 
between the two groups remained significant in multi-
variate analysis. Six mothers, all in the control group, 
could not recall any information.

With and without adjustment for baseline differences, 
no differences were found between the two groups in 

Table 1 | Mothers having 100% recall about diagnosis, tests, treatment, and outcome of their babies 
in a neonatal intensive care unit, at 10 days and four months follow up, according to group. Values 
are numbers (percentages) unless stated otherwise

Follow up Tape group (n=102) Control group (n=98) Relative risk* (95% CI) P value

10 days:

  Diagnosis 73 (72) 52 (53) 1.35 (1.08 to1.69) 0.007

  Tests 43 (42) 39 (40) 1.06 (0.63 to1.94) 0.734

  Treatment 64 (63) 47 (48) 1.83 (1.04 to 3.21) 0.035

  Outcome 84 (82) 65 (66) 1.24 (1.05 to 1.47) 0.009

4 months:

  Diagnosis 65 (64) 49 (50) 1.27 (0.99 to 1.63) 0.05

  Tests 45 (44) 35 (36) 1.35 (1.00 to 1.84) 0.045

  Treatment 60 (59) 33 (34) 1.75 (1.27 to 2.4) 0.004

  Outcome 82 (80) 61 (62) 1.29 (1.08 to 1.55) 0.005

*Value greater than 1.0 indicates higher recall in tape group.

Table 2 | Postnatal depression and psychological morbidity at follow-up in mothers of babies in a 
neonatal intensive care unit, according to group. Values are numbers (percentages) unless stated 
otherwise

Measure Tape group  
(n=102)

Control group  
(n=98)

Relative risk  
(95% CI)

P value

Edinburgh postnatal depression score >12*:

  10 days 48 (47) 40 (41) 1.15 (0.84 to 1.58) 0.37

  4 months 13 (13) 18 (18) 0.9 (0.46 to 1.76) 0.75

  12 months 12 (12) 10 (10) 1.15 (0.52 to 2.5) 0.72

General health questionnaire score >1†:

  10 days 66 (65) 65 (66) 0.99 (0.8 to 1.2) 0.92

  4 months 41 (40) 35 (36) 1.13 (0.8 to 1.6) 0.51

  12 months 23 (23) 23 (24) 0.96 (0.6 to 1.6) 0.88

*Mothers with score >12 most likely to have a depressive illness and should be further assessed.	
†0 score for non-cases, 1 or greater for cases of greater distress.
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the incidence of postnatal depression, anxiety scores, 
general psychological wellbeing, parenting stress, and 
satisfaction with conversation (table 2 and bmj.com). 

For babies with a good outcome significantly more 
mothers in the tape group compared with the control 
group had 100% recall of information at 10 days of their 
babies’ treatment or outcome and at four months of their 
babies’ diagnosis, treatment, or outcome (see bmj.com). 
For babies with a poor outcome no differences were 
found between the groups in recall of information at 10 
days whereas at four months significantly more mothers 
in the tape group had 100% recall of information of their 
babies’ treatment (see bmj.com). No differences were 
found between the two groups in maternal psychologi-
cal wellbeing and parenting stress for babies with a poor 
outcome (tables 3 and 4). Mothers of babies with a poor 
outcome in the tape group were, however, significantly 
more satisfied with the conversation (table 4).

Discussion
Providing the mothers of babies in a neonatal intensive 
care unit with an audiotape of their conversations with 
a neonatologist improved their recall of information at 
10 days and four months. The tapes did not influence 
parental wellbeing or stress about parenting. The moth-
ers of babies with a poor outcome who received the tape 
were significantly more satisfied with the conversation. 

The mothers in our study attended a regional neona-
tal intensive care unit, were prospectively recruited, and 

were followed up to one year. The cohort included a 
racially and socioeconomically diverse sample of moth-
ers whose babies had a wide spectrum of clinical condi-
tions. The incidence of postnatal depression at the three 
follow-up periods (10 days and four and 12 months) was 
similar to that reported among mothers with babies in 
neonatal intensive care units in another study, suggest-
ing that our cohort is representative of such mothers.18

Most of the mothers in both groups were positive 
about having their conversations with the neonatologist 
taped. Overall, 96% of mothers listened to the tapes 
and found them helpful in recalling information. The 
tapes improved recall of information up to four months. 
That six of the mothers in the control group could not 
recall their conversations has important medicolegal 
implications.19

The mothers of babies with poor outcome did not 
seem to be helped by the tapes at 10 days’ follow-up; at 
four months, however, these mothers recalled signifi-
cantly more information on the treatment and outcome 
of their babies compared with the control group. This 
may have been due to the mothers being in shock about 
their babies’ condition and needing time to adjust to 
their situation. Mothers of babies with a poor outcome 
were significantly more satisfied with the conversation 
than mothers in the control group. The results need to 
be interpreted with caution, however, as the number of 
mothers with babies given a poor outcome was small.

No significant difference was found between the 
groups for postnatal depression, anxiety, psychological 
wellbeing, or parenting stress scores at 10 days and four 
and 12 months. Thus the benefits to recall do not seem 
to be associated with negative psychological effects.

The limitations of our study include a higher refusal 
rate for non-white mothers. No significant differences 
were, however, found between the groups in the propor-
tion of mothers who were non-white. The trial involved 
three neonatologists so the results may be different with 
other neonatologists.

Conclusion
It is practical to tape conversations between the mothers 
of babies in neonatal intensive care units and neonatolo-
gists. In our study the tapes were listened to by both 
the mothers and family members. At 10 days’ and four 
months’ follow-up the tapes improved the mothers’ 
recall of information provided by the neonatologist 
and did not influence their wellbeing or stress about 
parenting. The mothers of babies with poor outcome 
who received the tapes were significantly more satis-
fied with the conversation than similar mothers in the 
control group.
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Table 3 | Psychological wellbeing and stress about parenting of mothers with babies in a neonatal 
intensive care unit with a poor outcome. Values are percentages (numbers) of mothers unless stated 
otherwise 

Measure Tape group Control group Relative risk (95% CI) P value

Edinburgh postnatal depression score >12*:

  10 days 60 (12/20) 36 (5/14) 1.68 (076 to 3.7) 0.16

  4 months 33 (6/18) 20 (2/12) 0.64 (0.29 to 1.45) 0.31

  12 months 19 (3/16) 27 (3/11) 0.69 (0.17 to 2.8) 0.60

General health questionnaire score >1†:

  10 days 79 (15/19) 71 (10/14) 1.1 (0.73 to 1.7) 0.62

  4 months 56 (10/18) 50 (6/12) 1.1 (0.55 to 2.2) 0.76

  12 months 40 (6/15) 50 (6/12) 0.8 (0.35 to 1.9) 0.60

Parenting stress index score >85%‡:

  Child domain 40 (2/5) 25 (2/8) 1.6 (0.32 to 8.0) 0.57

  Parents domain 67 (1015) 90 (9/10) 0.74 (0.49 to 1.1) 0.18

*Mothers with score >12 most likely to have a depressive illness and should be further assessed.	
†0 score for non-cases, 1 or greater for cases of greater distress.	
‡Score greater than 85% indicating greater stress.

Table 4 | Anxiety and satisfaction with conversation with a neonatologist of mothers with babies in a 
neonatal intensive care unit with a poor outcome

Measure
Tape group  

(No of mothers)
Control group  

(No of mothers)
Significance

Mean (SD) state and anxiety 
inventory score:

  10 days 48.0 (13.4) (n=20) 43.9 (14.9) (n=14) P=0.8, t=0.41

  4 months 39.3 (12.6) (n=20) 35.3 (12.0) (n=14) P=0.29, t=1.1

  12 months 34.73 (10.8) (n=19) 33.4 (8.2) (n=13) P=0.71, t=0.38

Mean (95% CI) satisfaction with 
conversation

115 (104 to 123.2) (n=19)
100.5 (94.1 to 109.4) 

(n=14)
P=0.0051, χ21=7.8
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What is already known on this topic
Parents of babies in a neonatal intensive care unit have problems recalling information
No randomised controlled trials have assessed the effects of providing parents with tapes of 
their conversations with neonatologists

What this study adds
Providing mothers of babies in neonatal intensive care units with tapes of conversations with 
neonatologists improves their recall of information
The tapes did not affect the mothers’ wellbeing or satisfaction with the neonatologist

Abstract 
Objectives To determine the impact on outcomes in patients 
of the Evercare approach to case management of elderly 
people.
Design Practice level before and after analysis of hospital 
admissions data with control group. 
Setting Nine primary care trusts in England that, in 2003-5, 
piloted case management of elderly people selected as 
being at high risk of emergency admission.
Main outcome measures Rates of emergency admission, 
emergency bed days, and mortality from April 2001 to 
March 2005 in 62 Evercare practices and 6960-7695 control 
practices in England (depending on the analysis being 
carried out).
Results The intervention had no significant effect on rates 
of emergency admission (increase 16.5%, 95% confidence 
interval −5.7% to 38.7%), emergency bed days (increase 
19.0%, −5.3% to 43.2%), and mortality (increase 34.4%, 
−1.7% to 70.3%) for a high risk population aged >65 with 
a history of two or more emergency admissions in the 
preceding 13 months. For the general population aged ≥65 
effects on the rates of emergency admission (increase 2.5%, 
−2.1% to 7.0%), emergency bed days (decrease −4.9%, 
−10.8% to 1.0%), and mortality (increase 5.5%, −3.5% to 
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14.5%) were also non-significant.
Conclusions Case management of frail elderly people 
introduced an additional range of services into primary care 
without an associated reduction in hospital admissions. 
This may have been because of identification of additional 
cases.  Employment of community matrons is now a key 
feature of case management policy in the NHS in England. 
Without more radical system redesign this policy is unlikely 
to reduce hospital admissions.

Introduction
Case management of frail elderly people was recently 
introduced into the NHS and subsequently became 
a key component of the national community matron 
policy.1 Case management aims to improve outcomes 
in patients and, in particular, to reduce unplanned hos-
pital admission.

Systematic reviews of home based support for older 
people have drawn mixed conclusions from no overall 
impact on hospital admission2 to reduced admission 
rates and costs, dependent on the system of care.3 Two 
further reviews concluded that there is limited evidence 
that case management of elderly people can reduce use 
of health services, but both suggest that the results from 
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