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Effect of point of care testing for C reactive protein and
training in communication skills on antibiotic use in lower
respiratory tract infections: cluster randomised trial
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ABSTRACT

Objective To assess the effect of general practitioner

testing for C reactive protein (disease approach) and

receiving training in enhanced communication skills

(illness approach) on antibiotic prescribing for lower

respiratory tract infection.

Design Pragmatic, 2×2 factorial, cluster randomised

controlled trial.

Setting 20 general practices in the Netherlands.

Participants 40 general practitioners from 20 practices

recruited 431 patients with lower respiratory tract

infection.

Main outcome measures The primary outcome was

antibiotic prescribing at the index consultation. Secondary

outcomes were antibiotic prescribing during 28 days’

follow-up, reconsultation, clinical recovery, and patients’

satisfaction and enablement.

Interventions General practitioners’ use of C reactive

protein point of care testing and training in enhanced

communication skills separately and combined, and usual

care.

Results General practitioners in the C reactive protein test

group prescribed antibiotics to 31% of patients compared

with 53% in the no test group (P=0.02). General
practitioners trained in enhanced communication skills

prescribed antibiotics to 27% of patients compared with

54% in the no training group (P<0.01). Both interventions

showed a statistically significant effect on antibiotic

prescribing at any point during the 28 days’ follow-up.

Clinicians in the combined intervention group prescribed

antibiotics to 23% of patients (interaction term was non-

significant). Patients’ recovery and satisfactionwere similar

in all study groups.

Conclusion Both general practitioners’ use of point of care

testing for C reactive protein and training in enhanced

communication skills significantly reduced antibiotic

prescribing for lower respiratory tract infection without

compromising patients’ recovery and satisfactionwith care.

A combination of the illness and disease focused

approaches may be necessary to achieve the greatest

reduction in antibiotic prescribing for this common

condition in primary care.

Trial registration Current Controlled Trials

ISRCTN85154857.

INTRODUCTION

Disease focused solutions address the limited value of
history and physical examination in differentiating
between pneumonia and self limiting acute
bronchitis.1-3 Diagnostic uncertainty increases the
chances of inappropriate antibiotic prescribing.4

C reactive protein is a promising biomarker for
improving the assessment of lower respiratory tract
infection in primary care: it performs better in predict-
ing the diagnosis of pneumonia than clinical symptoms
and signs in lower respiratory tract infection. It is also
feasible and robust as a point of care test, making it the
best available biomarker to enhance the diagnosis of
lower respiratory tract infection in primary care.2 3 5 6

Illness focused solutions recognise the importance of
non-medical influences on the decision to prescribe
antibiotics, and emphasise eliciting and responding to
patients’ feelings, ideas, fears, and expectations about
their illness experience.7 General practitioners are
often unable to satisfactorily deal with these influences
to achieve evidence based prescribing decisions in
time pressured consultations.8-12 The resulting inap-
propriate prescribing of antibiotics reinforces miscon-
ceptions that impact on future help seeking and
expectations for antibiotics.13-15

We evaluated the effect of general practitioners using
a point of care test for C reactive protein and being
trained in enhanced communication skills, separately
and combined, on antibiotic prescribing for lower
respiratory tract infection and on patient recovery.

METHODS

This study was a pragmatic, cluster randomised, factor-
ial, controlled trial. A 2×2 factorial design was used to
assess the effect of each intervention and to explore the
effect of the interventions combined.16 The four allo-
cated groups were general practitioners’ use of C reac-
tive protein testing (1), training in enhanced
communication skills (2), the interventions combined
(3), and usual care (4). The groups were combined for
analysis: factor A, C reactive protein test (cells 1 and 3)
compared with no test (2 and 4) (controlling for effect of
general practitioners’ training in communication skills);
and factor B, training in enhanced communication skills
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(2 and 3) compared with no training (1 and 4) (control-
ling for effects of C reactive protein testing).
The primary outcome was antibiotic prescribing in

the index consultation. Secondary outcomes were anti-
biotic prescribing during 28 days’ follow-up, reconsulta-
tion, clinical recovery, and patients’ satisfaction and
enablement. We planned to recruit 20 general practices
with two participating general practitioners per practice
within a large suburban region of the Netherlands.
Practices were randomised into two groups of 10

practices per intervention, resulting in four trial arms
(see bmj.com). The balancing factor used for randomi-
sation was the amount of general practitioners’ consul-
tation time that the practice was contributing to the
study. The randomisation was balanced for those
with 1.5 or less full time equivalent or more than 1.5
full time equivalent.
Both interventions were targeted at the general prac-

titioner level. The clinicians were given devices to test
for C reactive protein (NycoCard II Reader; Axis-
Shield, Norway) and guidance on how to use the test
results within the consultation. General practitioners
were given guidance on how to use the test results
within the consultation during a 30 minute practice
based training session delivered by the study team.
The additional value of C reactive protein in ruling
out serious infection was emphasised.17 The communi-
cation skills interventionwas built around 11 key tasks,
with information exchange throughout based on the
elicit-provide-elicit framework from counselling in
behaviour change.18 Key features of the training pro-
gramme were the brevity of workshop based training,
its context rich nature, and the innovative use of peer
reviewing colleagues’ transcripts of the consultations
with simulated patients.17 19 The Dutch guideline for
managing acute cough, including diagnostic and ther-
apeutic advice for lower respiratory tract infection, is
distributed to all general practitioners in the Nether-
lands and informs usual care.20

General practitioners were asked to recruit sequen-
tial adults during the winters of 2005-6 and 2006-7 if
they had a suspected lower respiratory tract infection
with a cough lasting less than four weeks together with
one focal and one systemic symptom.17 Patients rated

symptomson a 7 point scale in a daily diary for 28 days.
The diary also included a Likert scale question on satis-
faction, and the patient enablement index.21 Data on
antibiotic prescribing and reconsultation for the
28 days of follow-up were obtained from the partici-
pants’medical records.

Data analysis

The primary analysis was intention to treat and
assessed the predefined effects of the two interventions
on antibiotic prescribing at the index consultation,
incorporating an interaction effect, which we included
to test and correct for a synergistic or antagonistic rela-
tion between the two interventions. Analysis was done
using a three level logistic regressionmodel to account
and correct for variation at the level of the practice,
general practitioner, and patient using a second order
penalised quasi-likelihood approach. To correct for
the effects on secondary outcomes we used a three
level model, linear or logistic where appropriate. To
explore simplification of themodel we carried out ana-
lyses to investigate if the general practitioner level
could be left out of the multilevel approach. Explora-
tory analyses investigating the influence of patients’
and practitioners’ characteristics on the main effects
were carried out as sensitivity analyses. Results are pre-
sented as rates with corresponding P values.
Scores for each symptom itemwere added to create a

total daily symptom score that ranged from 0% to
100%. A four level autoregressive moving average
(1,1) model was fitted to the symptom scores (logged)
to account for practice, general practitioner, patient,
and repeatedmeasurements over time using restrictive
maximum likelihood. This modelled the correlation
between repeated assessments within individual
patients to allow for greater correlation between assess-
ments that were closer in time. The effects of the inter-
ventions on recovery were studied by comparing the
slopes of symptom scores over time in the groups.22

RESULTS

All 30 general practitioners received the allocated
intervention, and 10 general practitioners were
assigned to the usual care arm (see bmj.com). The

Effects of interventions on antibiotic prescribing at index consultation and antibiotic prescribing and reconsultation during 28 days’ follow-up

Variables

Intervention groups Control groups

P value†
Intracluster
coefficientNo of patients

Percentage
(crude 95% CI*) No of patients

Percentage
(crude 95% CI*)

C reactive protein test: n=227 n=204

Antibiotics at index consultation 70 30.8 (21.8 to 39.8) 108 52.9 (43.0 to 62.8) 0.02 0.12

Antibiotics at days 1 to 28 102 44.9 (35.2 to 54.6) 119 58.3 (48.5 to 68.1) <0.01 0.12

Reconsultation within 28 days 79 34.8 (28.3 to 41.3) 62 30.4 (23.8 to 37.0) 0.50 0.01

Communication skills training: n=201 n=230

Antibiotics at index consultation 55 27.4 (25.6 to 36.6) 123 53.5 (43.8 to 63.2) <0.01 0.12

Antibiotics at days 1 to 28 76 37.8 (28.1 to 47.5) 145 63 (53.6 to 72.4) <0.001 0.12

Reconsultation within 28 days 56 27.9 (21.4 to 34.4) 85 37.0 (30.4 to 43.6) 0.14 0.01

*Calculated and inflated for clustering by using standard deviation inflated by variance inflation factor.24

†Calculated from second order penalised quasi-likelihood multilevel logistic regression model adjusted for variance at general practitioner and practice level (random intercept at practice

and general practitioner level). Models included both interventions and interaction term of interventions. See web extra for corresponding β coefficients.
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characteristics of the general practitioners were similar
across the groups and comparable to Dutch general
practitioners (see bmj.com). In total, 431 patients with
lower respiratory tract infection were recruited (factor
A, 227 to the C reactive protein test group v 204 to the
no test group, and factor B, 201 to the training in
enhanced communication skills group v 230 to the no
training group).
C reactive protein was measured in all 227 patients

allocated to testing (results were <20 mg/l for 69%,
20-99 mg/l for 24%, and >100mg/l for 7%). Compared
with 19% of patients in the no training group, 66% in the
training group recalled their doctors asking opinions on
antibiotics, exploringworries, eliciting expectations, and
providing information on the natural course and dura-
tion of lower respiratory tract infection.
General practitioners in the C reactive protein test

group prescribed significantly fewer antibiotics than
those in the no test group (31% v 53%, P=0.02; table).
Similarly, general practitioners in the communication
skills training groupprescribed significantly fewer anti-
biotics than those in the no training group (27% v 54%,
P<0.01). The two interventions showed no statistically
significant interaction effect (P=0.78), although there
was a trend for a synergistic effect.
The interventions showed no statistically significant

difference in reconsultations. Prescribing during the
28 days after the index consultation was slightly
lower for patients in the communication skills training
group. After adjusting for clustering, however, this
effect was not statistically significant. Antibiotic pre-
scribing at any point during the 28 days’ follow-up
remained significantly lower in patients in the C reac-
tive protein test group compared with those in the no
test group (45% v 58%, P<0.01) as well as for patients in
the communication skills training group compared
with those in the no training group (38% v 63%,
P<0.001). In total, 47 patients (10.9%) reconsulted
more than once within the 28 days. This pattern was
similar across the groups.
General practitioners using the test and also trained

in communication skills prescribed antibiotics to 23%
of participants compared with 67% in the usual care
group (see bmj.com).

The interventions hadnodiscernible effect on recov-
ery. Baseline characteristics were similar between
patients who completed the symptom scores (90%)
and those who did not. Median patient reported time
to recovery was 22 days (interquartile range 14-28).
Overall, satisfaction with the index consultation was

high, with no statistically significant differences
between groups. Fewer patients in the training group
indicated that they would consult with similar symp-
toms in the future, but differences in future consulting
intentions were not statistically significant between
groups. The groups had similar scores for the patient
enablement index (see bmj.com).

DISCUSSION

Both general practitioners’ use of point of care testing
for C reactive protein and training in enhanced com-
munication skills had a clinically important effect on
antibiotic prescribing at the index consultation for
lower respiratory tract infection and antibiotic pre-
scribing during the 28 days’ follow-up period, without
affecting clinical recovery or patients’ satisfaction.

Strengths and limitations of the study

Factorial designs are efficient for assessing two inter-
ventions when they act independently of each
other.16 Our results did not show interaction effects
between the C reactive protein test and the enhanced
communication skills strategy—that is, the combined
effect of the test and trainingwasneither synergistic nor
antagonistic. We nevertheless included interaction
coefficients in all models to correct for possible
undetected interactions.
The sustainability of the acquired communication

skills may be questioned. We previously reported sus-
tained competence in implementing these skills.19 A sen-
sitivity analysis of the results by winter period (2005-6
and 2006-7) showed that the observed effects on anti-
biotic prescribing were similar during both periods.
Moreover, most patients seeing general practitioners
whohadbeen allocated to communication skills training
recalled key topics being covered during the consulta-
tion. The enhanced communication skillsmay therefore
have become embedded in the general practitioners’
daily routine.19 However, general practitioners may
need time to gain confidence and experience in inter-
preting the results of the C reactive protein test in gen-
eral, and in using the result to guide treatment in
particular.
The higher than expected follow-up rate (100% ascer-

tainment of the primary outcome, 90% ascertainment of
patient reported outcomes) increased the study power.
The target numberofpatients in the training armwasnot
achieved because three general practitioners went on
maternity leave. Nevertheless, with over 200 patients
in both groups we were able to evaluate the effect of
training in enhanced communication skills.
A common potential weakness in randomised con-

trolled trials using a cluster design is recruitment bias
after randomisation, as differential numbers and types
of patient may be enrolled after the intervention has

WHAT IS ALREADY KNOWN ON THIS TOPIC

Cough due to lower respiratory tract infection is one of the commonest reasons for
prescribing antibiotics

Most such prescriptions in primary care do not benefit patients

Diagnostic uncertainty and patients’ expectations and concerns are major drivers of
unnecessary antibiotic prescribing

WHAT THIS STUDY ADDS

General practitioners’ use of C reactive protein testing (disease focused approach) and
training in communication skills (illness focused approach) both resulted in decreased
antibiotic prescribing for lower respiratory tract infection in primary care

Patient recovery and satisfaction with care were not compromised

The two approaches combined resulted in the greatest reduction in antibiotic prescribing
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been allocated.23-25However, thebaseline characteristics
of the recruited patients were similar across the groups,
and inclusion of known covariates in ourmodels did not
affect the observed effects.

Implications

The broad approach exemplified by the interventions
evaluated in this trial may enhance management of a
wider range of patients than just thosewith lower respira-
tory tract infection. Both approaches could be used for
most common infections in primary care.Moreover, the
combined effect of the interventions stresses the impor-
tance of a shared approach.Crucially, combining the dis-
ease and illness approach implies that decisions on
antibiotic prescribing should focus on targeting the
drug to the patient while balancing benefits and possible
harms of treatment to those with potential societal bene-
fits from restrictive prescribing.26 C reactive proteinmay
contribute to safely withholding antibiotics from most
people with low C reactive protein values who most
probably would not benefit from antibiotic treatment,
while enhanced communication may increase patients’
understanding of prescribing decisions without the feel-
ing of being dismissed with unsatisfactory explanations.
Although the Netherlands has one of the lowest

overall prescribing rates for antibioticsworldwide, pre-
scribing for lower respiratory tract infection remains
high, with rates similar to other European countries
and the United States. As most patients in our study
did not undergo chest radiography we do not know
thenumberwhohad community acquiredpneumonia.
The characteristics of thepatients, however, seemcom-
parable to previous studies on lower respiratory tract
infection, in which about 11% of patients had commu-
nity acquired pneumonia.2

The antibiotic prescribing rate of 67% for our usual
care group is comparable to other studies in the Neth-
erlands and elsewhere.27-29 Given that 370 000 pre-
scriptions for antibiotics are issued in 550 000
consultations for lower respiratory tract infection
(based on 44 adults consulting for lower respiratory
tract infection per 1000 adults per year30 31) in theNeth-
erlands each year, up to 240 000 prescriptions may be
avoided annually if our findings were to be replicated
on a national scale. Reducing antibiotic prescribing in
primary care may decrease levels of antibiotic resis-
tance nationally and internationally, but it may also
have substantial effects locally.

Conclusions

Both interventions were effective on their own. Pre-
scribing fewer antibiotics in the intervention groups
did not result in poorer patient outcomes. Both inter-
ventions required training clinicians in new skills and
have potential applicability in primary care beyond the
condition we studied.
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Participation in life situations of 8-12 year old children with
cerebral palsy: cross sectional European study

Jérôme Fauconnier,1 Heather O Dickinson,2 Eva Beckung,3 Marco Marcelli,4 Vicki McManus,5

Susan I Michelsen,6 Jackie Parkes,7 Kathryn N Parkinson,2 Ute Thyen,8 Catherine Arnaud,9 Allan Colver2

ABSTRACT

Objectives To evaluate how involvement in life situations

(participation) in children with cerebral palsy varies with

type and severity of impairment and to investigate

geographical variation in participation.

Design Cross sectional study. Trained interviewers visited

parents of children with cerebral palsy; multilevel

multivariable regression related participation to

impairments, pain, and sociodemographic

characteristics.

Setting Eight European regions with population registers

of children with cerebral palsy; one further region

recruited children from multiple sources.

Participants 1174 children aged 8-12 with cerebral palsy

randomly selected from the population registers, 743

(63%) joined in the study; the further region recruited 75

children.

Main outcomemeasure Children’s participation assessed

by the Life-H questionnaire covering 10 main areas of

daily life. Scoring ignored adaptations or assistance

required for participation.

Results Children with pain and those with more severely

impaired walking, fine motor skills, communication, and

intellectual abilities had lower participation across most

domains. Type of cerebral palsy and problems with

feeding and vision were associated with lower

participation for specific domains, but the

sociodemographic factors examined were not.

Impairment and pain accounted for up to a sixth of the

variation in participation. Participation on all domains

varied substantially between regions: children in east

Denmark had consistently higher participation than

children in other regions. For most participation domains,

about a third of the unexplained variation could be

ascribed to variation between regions and about two

thirds to variation between individuals.

Conclusions Participation in children with cerebral palsy

should be assessed in clinical practice to guide

intervention and assess its effect. Pain should be

carefully assessed. Some European countries facilitate

participation better than others, implying some countries

could make better provision. Legislation and regulation

should be directed to ensuring this happens.

INTRODUCTION

In the past decade, concepts of disability and disadvan-
tage for childrenwith impairments havebecomeclearer,
largely due to the World Health Organization’s Inter-
national Classification of Functioning, Disability and
Health (ICF).1 Since its publication, interest has focused
less onactual impairments andmoreon the impact of the
impairments on the personal and social life of the indivi-
dual. The classification defines “participation” as invol-
vement in life situations; it is understood to be a
consequence of a dynamic interaction between a person
and environmental factors rather than a direct conse-
quenceof illness.Disabled children experiencedifficulty
in participating across a wide range of domains.23 These
include non-discretionary aspects of daily life, such as
eating, sleeping, and toileting.
The classification is consistent with the social model

of disability,4 which regards disability as a conse-
quence of the failure of the environment to be adjusted
sufficiently to meet the needs of the individual.5 6 The
social model predicts that participation will vary
between countries.
Cerebral palsy is the commonest cause of severe

motor impairment in childhood, with a rate of about
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2.5 per 1000 live births.7 Affected children have various
types and severities of impairments and so might be
regarded as typical of a wide range of disabled children.

Many studies of participation in affected children are
unsatisfactory because of inadequate sample size,8

non-representative convenience samples,9 10 use of
instruments that do not capture themodern concept of
participation,11 12 or neglect of social dimensions of
participation.13 14

In a large representative sample of childrenwith cer-
ebral palsy we evaluated how participation varied with
type and level of impairment and with pain and
assessed the geographical variation predicted by the
social model of disability.

METHODS

The study is part of a wider project, SPARCLE
(www.ncl.ac.uk/sparcle).15 Eligible children were
those born from 31 July 1991 to 1 April 1997 and
on population registers of children with cerebral
palsy in eight regions of six European countries:

south east France, south west France, south west Ire-
land, west Sweden, north of England, Northern Ire-
land, east Denmark, and central Italy. There were
1884 such children. We randomly sampled 1174 eli-
gible families, of whom743 (63%) took part.Wewere
unable to trace 12% of families sampled; of those
traced, 73% agreed to take part, 3% were not
approached, and 24% declined to take part.16 A
further region in north west Germany recruited 75
children from multiple sources. Thus the sample
comprised 818 children. Research associates visited
children at home in 2004-5 to administer question-
naires to parents and children, if possible when the
children were aged 8-12.
Participation was assessed with the Life-H question-

naire, which has been validated for use in disabled
children.8 It comprises 62 items grouped into 11
domains covering both daily activities and social roles.
Our main analysis ignored questions about use of aids
and adaptations for participation. Parents reported the
frequency and severity of their child’s pain in the pre-
vious week and provided sociodemographic informa-
tion, and information about their child’s impairments
(gross motor function,17 fine motor skills,12 intellectual
ability, vision, hearing, seizures, feeding, communica-
tion), school type, and siblings. Data on type of cerebral
palsy were available from the registers.

Statistical methods

The statistical methods are described in detail in
appendix 1 on bmj.com. We coded responses to 15
non-discretionary items—regarded as essential to a
child’s daily life—as binary variables (with or without
difficulty) and responses to the other 47 items as ordi-
nal variables (performed without difficulty, performed
with difficulty, not performed because too difficult,
missing if not performed for other reasons).
We analysed each domain separately. We also ana-

lysed all non-discretionary items grouped together.
We estimated each factor (that is, the child’s level of
participation on each domain) and related it to covari-
ates—sociodemographic characteristics, impairment,
and pain—in a single, unified, multilevel model that
allowed for clustering of children within regions.
Frequency and severity of pain were highly corre-

lated (Spearman’s rank correlation coefficient=0.83)
so we included only frequency in the model. For each
type of impairment, we present odds ratios comparing
the participation of children with a specific severity of
impairment with the participation of the least impaired
children. We noted the change in log likelihood as an
indicator of the variation in participation explained by
the covariates.We estimated the significance of hetero-
geneity between regions. We report the proportion of
the residual variance that is between regions.

RESULTS

The parents of 818 children were interviewed. A sum-
mary of the type and severity of the children’s

South east France

South west France

North west Germany

South west Ireland

West Sweden

North England

Northern Ireland

East Denmark

Central Italy

South east France

South west France

North west Germany

South west Ireland

West Sweden

North England

Northern Ireland

East Denmark

Central Italy

South east France

South west France

North west Germany

South west Ireland

West Sweden

North England

Northern Ireland

East Denmark

Central Italy

Daily activities

-4 -2 0 2 4

Mealtimes

-4 -2 0 2 4

Health hygiene

-4 -2 0 2 4

Personal care

-4 -2 0 2 4

Communication

Social roles

-4 -2 0 2 4

Responsibilities

-4 -2 0 2 4

Relationships

-4 -2 0 2 4

School

-4 -2 0 2 4

Recreation

-4 -2 0 2 4

Home life

-4 -2 0 2 4

Mobility

-4 -2 0 2 4

Non-discretionary

Mean level (with 95% confidence intervals) of children’s participation in each region, adjusted

for impairment and pain. Higher scores indicate higher participation. Mean adjusted

participation is zero and each unit is 1 SD of residual variation between children
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impairments and parental reports of their child’s pain
are available on bmj.com.
All items of Life-H, except one about school partici-

pation, had response rates of over 97%. In univariate
analyses, all impairments except hearing and type of
cerebral palsy were significantly associated with
lower participation on all domains (P<0.01).

Tables 1 and 2 summarise the final multivariable
models. On most domains, except relationships,
lower participation was associated with impairment
of motor function (walking ability or fine motor skills,
or both). Additionally, lower participation was asso-
ciated with intellectual impairment, communication
difficulties, and pain on most domains. Other specific

Table 1 | Multilevel, multivariable regression models, relating participation for each Life-H domain in daily activities to type and level of impairment and pain

of 799 children with cerebral palsy. Figures are odds ratios* (95% confidence intervals) unless stated otherwise

Mealtimes Health hygiene Personal care Communication Home life Mobility

% Change in log likelihood due to
impairment and pain

16% 9% 7% 14% 16% 8%

P for heterogeneity between regions <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Variance between regions as % of total
residual variance

51% 51% 27% 33% 36% 63%

Gross motor function

I Walks and climbs stairs, without limitation 1.0 1.0 1.0 NS 1.0 1.0

II Walks inside 1.4 (1.0 to 2.1) 2.3 (1.7 to 3.2) 3.1 (2.1 to 4.6) NS 3.4 (2.2 to 5.3) 4.0 (2.9 to 5.5)

III Walks with assistive devices 1.9 (1.2 to 2.8) 3.7 (2.7 to 5.2) 5.4 (3.6 to 8.3) NS 14.8 (9.0 to 24) 5.5 (3.9 to 7.8)

IV Unable to walk, limited self-mobility 2.4 (1.5 to 3.9) 5.3 (3.7 to 7.6) 7.9 (4.8 to 13) NS 17.6 (10 to 31) 5.2 (3.5 to 7.6)

V Unable to walk, severely limited self
mobility

3.6 (2.0 to 6.5) 7.8 (5.1 to 12) 9.1 (4.7 to 18) NS 20.5 (10 to 41) 7.6 (4.8 to 12)

Fine motor skills

I Without limitation 1.0 NS 1.0 1.0 1.0 NS

II Both hands limited in fine skills 3.4 (2.3 to 4.8) NS 3.4 (2.4 to 4.9) 1.9 (1.3 to 2.7) 2.0 (1.3 to 2.9) NS

III Needs help with tasks 3.2 (2.1 to 4.8) NS 4.0 (2.6 to 6.2) 2.1 (1.4 to 3.1) 2.6 (1.7 to 4.1) NS

IV Needs help and adapted equipment 3.5 (2.0 to 6.2) NS 4.6 (2.5 to 8.5) 2.2 (1.3 to 3.7) 4.3 (2.3 to 8.1) NS

V Needs total human assistance 5.0 (2.6 to 9.7) NS 3.1 (1.5 to 6.3) 2.9 (1.7 to 5.0) 4.1 (2.0 to 8.4) NS

Intellectual impairment

>70 1.0 NA 1.0 1.0 1.0 1.0

50-70 1.7 (1.2 to 2.3) NA 1.5 (1.0 to 2.0) 4.3 (3.1 to 5.9) 1.7 (1.1 to 2.4) 1.7 (1.3 to 2.3)

<50 4.8 (3.4 to 6.7) NA 2.3 (1.6 to 3.3) 14.2 (9.5 to 21) 2.9 (1.9 to 4.5) 1.7 (1.2 to 2.4)

Communication

Normal speech NS 1.0 NS 1.0 1.0 1.0

Difficult but uses speech NS 2.3 (1.7 to 3.1) NS 5.2 (3.6 to 7.5) 1.8 (1.2 to 2.7) 1.8 (1.3 to 2.5)

Uses non-speech for formal communication NS 1.4 (1.0 to 2.0) NS 8.8 (5.4 to 14) 1.1 (0.7 to 1.9) 0.9 (0.6 to 1.4)

No formal communication NS 2.1 (1.5 to 3.1) NS 31.4 (17 to 57) 2.6 (1.4 to 4.8) 1.8 (1.1 to 3.0)

Type of cerebral palsy

Spastic unilateral NS NS NS 1.0 1.0 NS

Spastic bilateral NS NS NS 1.2 (0.9 to 1.5) 1.9 (1.4 to 2.7) NS

Dyskinetic NS NS NS 1.5 (1.0 to 2.4) 2.0 (1.2 to 3.4) NS

Ataxic NS NS NS 4.1 (2.2 to 7.7) 2.0 (1.0 to 4.1) NS

Feeding

No problems 1.0 NS NS NS NS NS

Orally with difficulty 1.8 (1.3 to 2.6) NS NS NS NS NS

Partial or complete feeding by tube 3.5 (2.0 to 6.3) NS NS NS NS NS

Vision

Has useful vision NS NS NS 1.0 NS NS

No useful vision NS NS NS 2.8 (1.7 to 4.6) NS NS

Parental report of frequency of child pain in previous four weeks

None of the time NS 1.0 1.0 NS 1.0 1.0

Once or twice or a few times NS 1.4 (1.1 to 1.8) 1.5 (1.2 to 2.1) NS 1.8 (1.3 to 2.4) 1.5 (1.2 to 2.0)

More often NS 2.3 (1.7 to 3.1) 2.6 (1.8 to 3.7) NS 2.4 (1.6 to 3.5) 1.9 (1.4 to 2.6)

NS=factors not significantly associated with participation on specific domains. Additionally, none of the sociodemographic factors considered (child’s age and sex, number of siblings and

whether they were disabled, type of parental employment, level of parental educational qualifications, whether family lived in an urban or rural area) was significantly associated with

participation on any domain.

*Odds ratios from latent regression ordinal item response models (see bmj.com). Odds ratios >1 indicate greater difficulty in participation in children in that category.
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impairments were associated with lower participation
on specific domains. Odds ratios comparing difficulty
in participation among childrenwith themost and least
severe impairment of walking ability ranged from 2.6
(95% confidence interval 1.3 to 5.1) for recreation
(table 2) to 20.5 (10 to 41) for home life (table 1).
Odds ratios among children who experienced pain
fairly often and those with no pain ranged from 1.9
(1.4 to 2.6) for mobility (table 1) to 5.2 (2.2 to 12) for
relationships (table 2). Impairment andpain, however,
accounted for only 4% (for the school domain, table 2)
to 16% (formealtimes and home life, table 1) of change
in log likelihood (equivalent to deviance).

For the non-discretionary items, participation was
associatedwith pain and impairments of walking ability,
fine motor skills, and communication with a clear trend

of lower participation being associated with greater
impairment of walking ability and more pain. Impaired
walking ability was the most important impairment in
reducing participation: the odds ratio comparing diffi-
culty in participation among children with the most
and least severe impairment of walking ability was 9.6
(4.5 to 20) (table 2). Nevertheless, impairment and pain
accounted for only 4% of the deviance.

None of the sociodemographic factors considered
was significantly associated with participation. After
adjustment for the child’s impairment, the type of
school attended was not associated with participation.

Participation—non-discretionary and on all
domains except relationships—showed significant var-
iation between regions (P<0.001) (tables 1 and 2). The
figure shows the mean level of the children’s

Table 2 | Multilevel, multivariable regression models, relating participation for each Life-H domain in social roles and non-discretionary to type and level of

impairment and pain of children with cerebral palsy. Figures are odds ratios* (95% confidence intervals) unless stated otherwise

Responsibilities
(n=798) Relationships (n=798) School (n=795) Recreation (n=799)

Non-discretionary
(n=799)

%Change in log likelihooddue to impairment andpain 13% 5% 4% 8% 4%

P for heterogeneity between regions <0.001 0.009 <0.001 <0.001 <0.001

Variance between regions as % of total residual
variance

15% 5% 34% 35% 38%

Gross motor function

I Walks and climbs stairs, without limitation NS NS 1.0 1.0 1.0

II Walks inside NS NS 2.3 (1.6 to 3.4) 2.5 (1.7 to 3.7) 3.4 (2.3 to 5.1)

III Walks with assistive devices NS NS 3.0 (2.0 to 4.4) 3.6 (2.3 to 5.5) 6.4 (4.1 to 10)

IV Unable to walk, limited self mobility NS NS 3.3 (2.1 to 5.3) 2.5 (1.5 to 4.2) 9.6 (5.5 to 17)

V Unable to walk, severely limited self mobility 3.5 (2.1 to 5.8) 2.6 (1.3 to 5.1) 9.6 (4.5 to 20)

Fine motor skills

I Without limitation 1.0 NS NS 1.0 1.0

II Both hands limited in fine skills 2.4 (1.6 to 3.6) NS NS 1.9 (1.3 to 2.7) 2.5 (1.7 to 3.7)

III Needs help with tasks 2.6 (1.6 to 4.2) NS NS 2.8 (1.8 to 4.4) 3.3 (2.1 to 5.2)

IV Needs help and adapted equipment 1.9 (1.0 to 3.6) NS NS 2.7 (1.4 to 5.1) 4.0 (2.0 to 8.2)

V Needs total human assistance 3.1 (1.5 to 6.3) NS NS 4.0 (1.9 to 8.5) 2.7 (1.2 to 6.3)

Intellectual impairment

>70 1.0 1.0 1.0 1.0 NS

50-70 6.3 (4.2 to 9.4) 1.9 (0.8 to 4.2) 1.6 (1.1 to 2.2) 2.3 (1.6 to 3.2) NS

<50 26.2 (15 to 44) 4.6 (1.7 to 12) 2.3 (1.5 to 3.5) 5.6 (3.6 to 8.7) NS

Communication

Normal speech 1.0 1.0 1.0 1.0 1.0

Difficulty but uses speech 2.5 (1.5 to 3.9) 3.3 (1.3 to 8.2) 2.0 (1.4 to 3.0) 1.8 (1.2 to 2.7) 3.0 (2.0 to 4.6)

Uses non-speech for formal communication 4.4 (2.3 to 8.2) 2.4 (0.8 to 6.9) 1.4 (0.8 to 2.3) 1.3 (0.8 to 2.2) 1.6 (1.0 to 2.8)

No formal communication 16.0 (7.4 to 35) 7.9 (2.6 to 24) 2.9 (1.6 to 5.4) 2.7 (1.5 to 5.1) 2.4 (1.3 to 4.4)

Vision

Has useful vision 1.0 NS NS 1.0 NS

No useful vision 5.2 (2.5 to 11) NS NS 3.0 (1.8 to 5.1) NS

Parental report of frequency of child pain in previous four weeks

None of the time NS 1.0 NS 1.0 1.0

Once or twice or a few times NS 1.8 (0.9 to 3.6) NS 1.6 (1.2 to 2.2) 1.6 (1.1 to 2.2)

More often NS 5.2 (2.2 to 12) NS 2.5 (1.7 to 3.6) 2.7 (1.8 to 4.1)

NS=factors not significantly associated with participation on specific domains. Additionally, no sociodemographic factor considered (child’s age and sex, number of siblings and whether

they were disabled, type of parental employment, level of parental educational qualifications, whether the family lived in an urban or rural area) was significantly associated with

participation on any domain.

*Odds ratios from latent regression ordinal item response models, except for non-discretionary which are from latent regression Rasch model (see bmj.com). Odds ratios >1 indicate greater

difficulty in participation in children in that category.
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participation in each region, after adjustment for
impairment and pain. The average level of participa-
tion of children in eastDenmarkwasmuch higher than
that of children in other regions on all domains except
relationships, generally by 1-2 SD.Children in north of
England and west Sweden also had consistently high
levels of participation on all domains except relation-
ships and home life. For all domains except relation-
ships, the variation in participation between regions
was substantial compared with the overall variation
in participation (tables 1 and 2): it accounted for
about a third of the total variation for personal care,
communication, home life, school, recreation, and
non-discretionary participation and was even higher
for mobility (63%), mealtimes, and health hygiene
(51%).

DISCUSSION

Among children with cerebral palsy, impairment of
walking ability, fine motor skills, intellectual ability,
communication, and parental report of pain were sig-
nificantly associated with lower participation on most
domains, whereas sociodemographic factors were not.
Impairment and pain explained up to a sixth of the
variation in participation. After adjustment for impair-
ment and pain, children’s participation varied substan-
tially between regions, with children in Denmark
having, on average, much higher participation than
children in other countries on all domains except rela-
tionships. Formost domains, about a third of the unex-
plained variation in participation could be ascribed to
variation between regions and about two thirds to var-
iation between individuals.

Measuring participation

Webased our analysis on the responses to each item in
Life-H without modifying them if the child needed
help to participate. This resulted in the magnitude of
the effect of impairment on participation being much
smaller, comparedwith conventional scoring of Life-H
(see bmj.com). This would explain why previous stu-
dies that included aids and adaptations in the scoring
system found between 55% and 70% of the variation in
participation was explained by impairment.18 19 Allow-
ing aids, adaptations, and help to influence the partici-
pation score makes the implicit assumption that
participation with environmental help is inferior to
that without such help, and inevitably overestimates
the strength of the relation between impairment and
participation.
Frequency of participationmight allowmore appro-

priate comparison of discretionary participation
between disabled children and children in the general
population and should be considered in future studies.

Strengths and limitations of the study

We included a large representative sample of children
with cerebral palsy in nine European regions, eight of
which had population based registers. We included all

children regardless of their impairments, carried out
robust statistical analyses of participation in relation
to a wide range of impairments, pain, and sociodemo-
graphic factors; and assessed geographical variation.

Just over a third of the families of children with cere-
bral palsy who were sampled did not participate in the
study. The participation of non-respondersmight have
been systematically different from that of responders,
so some bias could be present.

We considered alternative explanations for the dif-
ferences that we found between regions. Different
researchers visited the families in each region, which
might have introduced systematic differences into par-
ents’ responses.Weminimised this risk by training the
researchers together at dedicated workshops. Lan-
guage differences seem an unlikely explanation of the
regional differences as children in north England had
consistently higher participation than Irish children,
despite their common language. Regions might differ
in the type of participation to which they aspire for
their children; however, non-discretionary participa-
tion—which is unlikely to be culturally determined—
showed similar regional heterogeneity to discretionary
participation.

Comparison with other studies

The results of some studies that also usedmultivariable
models differ from ours. The large number of children
in our study, randomly sampled from population reg-
isters, gives weight to our findings. We considered a
wider range of impairments than many studies.
Because impairments are highly correlated with each
other, studies that assessed fewer impairments might
identify different dominant associations. The strong
associations between severity of motor impairment

WHAT IS ALREADY KNOWN ON THIS TOPIC

Participation, defined as involvement in life situations, is
important for all children

Disabled children have reduced participation, partly
because of their intrinsic impairments

The social model of disability proposes that participation of
disabled people depends not only on their impairments but
also on the social, physical, and attitudinal environment in
which they live

WHAT THIS STUDY ADDS

After adjustment for severity of impairment, pain is strongly
associated with lower participation in childrenwith cerebral
palsy and should therefore be carefully assessed

Participation varies substantially across nine European
regions, as predicted by the social model of disability

National regulation and legislation should be directed to
ensuring all countries adapt environments to optimise the
participation of disabled children, building on the
experience of those countries that make best provision
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and intellectual impairment and lower participation
confirm results of other studies.12 20-22

The differences that we found between regions
might be partly explained by the different policies
and legislation in the different countries. Advocacy
groups for disabled people have worked with policy
makers in Denmark to ensure that every sector imple-
ments the principle of equal access.Denmark and Swe-
den have national resources for providing information
to families of disabled children about assistive technol-
ogy. In terms of financial assistance to poor families,
Denmark is ahead of other countries, with UK and
Ireland following and Italy well behind.
We did not examine the contribution of familial fac-

tors, which might partly account for the unexplained
variation in participation between individuals, but a
recent Canadian study did so. It found that child
impairment, child behaviour and personality,
and family recreational styles predicted about a
third of the variation of leisure and recreational
participation.23

Implications for research and practice

Assessment of participation should enable the child
and family to identify areas of life in which they want
greater participation and so influence the choice of
medical, therapeutic, and environmental inter-
ventions. Our study makes clearer the association of
pain with lower participation. Clinicians should ask
about children’s pain. Children with cerebral palsy
might have always lived with pain and might assume
this to be normal. Psychological factors play an impor-
tant part in most chronic pain, and the importance of
interventions such as cognitive behavioural therapy
has been emphasised for older children with cerebral
palsy.24

Analysis of the causes of the geographical heteroge-
neity should provide evidence for changes to regula-
tion and legislation, and so respond to the duty to
provide accessibility under Article 9 of the UN Con-
vention on the Rights of Persons with Disabilities.25

The bestway to characterise andmeasure participation
must continue to bedebated.2New instruments need to
bedeveloped that incorporate frequency andquality of
participation.
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Sociodemographic variations in the contribution of
secondary drug prevention to stroke survival at middle and
older ages: cohort study
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ABSTRACT

Objectives To determine the extent to which secondary

drug prevention for patients with stroke in routine primary

care varies by sex, age, and socioeconomic

circumstances, and to quantify the effect of secondary

drug prevention on one year mortality by

sociodemographic group.

Design Cohort study using individual patient data from

the health improvement network primary care database.

Setting England.

Participants 12830 patients aged 50 or more years from

113 general practices who had a stroke between 1995 and

2005 and who survived the first 30 days after the stroke.

Main outcome measuresMultivariable associations

between odds of receiving secondary prevention after a

stroke, and sex, age group, and socioeconomic

circumstances; hazard ratios for all cause mortality from

31 days after the stroke and within the first year among

patients receiving treatment and by social group; and

probabilities of one year mortality for social factors of

interest and treatment.

ResultsOnly 25.6%ofmen and 20.8%ofwomen received

secondary prevention. Receipt of secondary prevention

did not vary by socioeconomic circumstances or by sex.

Older patients were, however, substantially less likely to

receive treatment. The adjusted odds ratio for 80-89 year

olds compared with 50-59 year olds was 0.53 (95%

confidence interval 0.41 to 0.69). This was because older

peoplewere less likely to receive lipid lowering drugs—for

example, the adjusted odds ratio for 80-89 year olds

compared with 50-59 year olds was 0.44 (95%

confidence interval 0.33 to 0.59). Secondary prevention

was associated with a 50% reduction in mortality risk

(adjustedhazard ratio 0.50, 95%confidence interval 0.42

to 59). On average, mortality within the first year was

5.7% for patients receiving treatment compared with

1.1% for patients not receiving treatment. There was little

evidence that the effect of treatment differed between the

social groups examined.

Conclusion Under-treatment among older people with

stroke in routine primary care cannot be justified given the

lack of evidence on variations in effectiveness of

treatment by age.

INTRODUCTION

Stroke is the secondmost common cause of death after
coronary heart disease in developed countries,1 and
80% of cases occur in over 64s.2 It shares many of the

risk factors with coronary heart disease yet it is asso-
ciated with a slower rate of decline in mortality.3 It is
therefore plausible that the balance between the con-
tribution of health care compared with behavioural
interventions to health outcomes may be different for
stroke compared with coronary heart disease.
We analysed the contribution of secondarydrugpre-

vention to stroke survival among adults aged 50 or
more between 1995 and 2005 using a national primary
care dataset for England. We determined the extent to
which secondary prevention for stroke varies by sex,
age, and socioeconomic circumstances; whether the
association between secondary prevention and one
year mortality after stroke varies between social
groups; and the effect of secondary prevention on
one year mortality by sociodemographic group.

METHODS

We examined individual patient data from primary
care using the health improvement network
database,4 which comprises data on 1.99 million
patients from 253 general practices across England.
Unlike the general practice research database,5 the
health improvement network database includes an
indicator of deprivation (Townsend index) associated
with patients’ postcodes.6 Scores for the ward of resi-
dence of each patient are ranked and divided into fifths
(1 least deprived, 5 most deprived).
We identified practices that had contributed data for

at least five years between 1995 and2005.We included
data only from practices that consistently recorded at
least one medical record, one additional health data
record, and at least two prescriptions on average for
each patient a year. We also restricted our sample to
practices with acceptable mortality throughout the
11 year study period.7

We confined our analyses to patients aged50ormore
with a diagnosis of incident stroke recorded between
1995 and2005.UKclinical guidelines for the secondary
prevention of stroke in primary care recommend drug
combinations for ischaemic and haemorrhagic stroke8:
patients with high blood pressure should receive anti-
hypertensives. In addition, patients with ischaemic
stroke and total cholesterol levels greater than
3.5 mmol/l should be given antithrombotics and lipid
lowering drugs. Recent evidence suggests that the ben-
efits of reducing blood pressure and cholesterol levels
are irrespective of their baseline levels.9 10 Furthermore,
70% ofmen and 84% of women over 50 have high total
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cholesterol levels (>5 mmol/l),11 so most patients with
ischaemic stroke would be eligible to receive lipid low-
ering drugs and antihypertensives. As these data were
available only for the latter part of the studyweassumed
that all patients with ischaemic stroke were eligible to
receive antihypertensives and lipid lowering drugs,
and then we restricted the sample to patients eligible
to receive antihypertensives, according to the guide-
lines. We defined secondary drug prevention as being
prescribed either antihypertensives plus lipid lowering
drugs plus antithrombotics or antihypertensives plus
lipid lowering drugs. We assumed that prescriptions
provided between 0 and 90 days from the date of the
stroke diagnosis were prescribed for the event.
As lipid lowering drugs are contraindicated in

patients with liver disease, we carried out sensitivity
analyses after adjustment for liver disease at any time
before stroke until 90 days from the date of diagnosis.
Patients’ smoking status was defined according to

their closest record to the date of stroke. We created a
binary smoking variable: current smoker at stroke date
(including former smoker after stroke) and not current
smoker (including non-smoker and former smoker
before stroke).
We used registration data to identify patients who

died (all causes). Our discussion of mortality within
the first year assumes that the patient survived the first
30 days. Patient time was calculated from the 31 days
after the date of the first record of the stroke to the date
of death, the date that the patient left practice, the last
data collection from the practice, or end of the study
period, whichever came first.

Statistical analysis

To investigate univariable and multivariable associa-
tions between the odds of receiving secondary drug

prevention and sex, age group, and deprivation fifth,
we undertook logistic regression with standard errors
adjusted for clustering by general practice. A lower
than expected proportion of patients were smokers
suggesting some misclassification, therefore we
excluded the variable “smoking status” in the main
analyses but included it in secondary analyses. To
further examine the association between patient char-
acteristics and treatment we developed three further
regression models with the outcome variable second-
ary prevention replaced by lipid lowering drugs, anti-
hypertensives, and antithrombotics (all yes or no). We
also investigated whether the associations for use of
lipid lowering drugs changed over time by fittingmod-
els with a dichotomous time variable (1995-9, 2000-5)
and the relevant interaction terms.
We applied the Cox proportional hazard model to

investigate univariable and multivariable associations
between one year mortality and sex, age group, depri-
vation fifth, and secondary prevention, adjusted for
clustering by general practice. We created and tested
interaction terms between treatment and the other cov-
ariates to investigate potential differential treatment
associations. TheWald test was used to test for statisti-
cal significance. We checked the proportional hazards
assumption using Schoenfeld residuals. We used Stata
9.2 for all analyses.
We evaluated the probabilities of mortality within

the first year for those social factors of interest (adjust-
ing for the other social factors) and treatment. We
repeated the analyses having restricted the sample to
patients with blood pressure records and who were eli-
gible to receive antihypertensives.
Sensitivity analyses were done by increasing the pre-

scription period to 365 days to account for patients
with long hospital stays. We repeated the analyses

Odds ratio for association between secondary drug prevention and sex, Townsend fifth, and age

Variable No of patients
No (%) of patients receiving
secondary drug prevention*

Univariable model Multivariable model†

Odds ratio (95% CI) P value‡ Odds ratio (95% CI) P value‡

Men 6228 1594 (25.6) 1
<0.001

1
0.07

Women 6602 1372 (20.8) 0.76 (0.70 to 0.84) 0.90 (0.80 to 1.01)

Townsend fifth:

First (least deprived) 3159 748 (23.7) 1

0.36

1

0.44

Second 2829 677 (23.9) 1.01 (0.86 to 1.19) 1.04 (0.88 to 1.23)

Third 2719 590 (21.7) 0.89 (0.75 to 1.06) 0.92 (0.78 to 1.10)

Fourth 2432 546 (22.5) 0.93 (0.74 to 1.17) 0.94 (0.73 to 1.21)

Fifth (most deprived) 1691 405 (24.0) 1.02 (0.78 to 1.32) 1.01 (0.76 to 1.34)

Age group:

50-59 1639 432 (26.4) 1

<0.001

1

<0.001

60-69 2749 820 (29.8) 1.19 (1.00 to 1.42) 1.19 (1.00 to 1.42)

70-79 4319 1155 (26.7) 1.02 (0.85 to 1.22) 1.03 (0.86 to 1.24)

80-89 3387 528 (15.6) 0.52 (0.40 to 0.66) 0.53 (0.41 to 0.69)

≥90 736 31 (4.2) 0.12 (0.08 to 0.19) 0.13 (0.08 to 0.21)

Standard errors adjusted for clustering (113 practices); n=12 830.

*Secondary drug prevention prescribed within 0-90 days of incident stroke.

†Each risk factor (sex, Townsend fifth, age group) adjusted for other factors.

‡Wald test.
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adjusted for liver disease.Whenwe examined the asso-
ciation between patient characteristics and drug treat-
ment, only the model for lipid lowering drugs was
adjusted for liver disease.

RESULTS

In total, 12 830 patients from 113 practices across Eng-
land were included in the study (see bmj.com): 11 202
(87.3%) had unspecified stroke, 1019 (7.9%) ischaemic
stroke, 351 (2.7%) intracerebral haemorrhage, and 258
(2%) subarachnoid haemorrhage. Because of the high
proportion of strokes classed as unspecified the ana-
lyses assume that all patients were eligible to receive
antihypertensives and lipid lowering drugs. The results
of these analyses are in the tables on bmj.com. In addi-
tion we have provided results that were limited to the
6820 (53.2%) patients eligible to receive anti-
hypertensives When analyses were adjusted for smok-
ing status, the 11 791 (91.9%) patients with a record for
smoking status were included, of whom 1989 (16.9%)
were current smokers.Overall, 221 (1.7%) patients had
a record of liver disease.

Variation in secondary prevention by sex, age group, and

deprivation

In univariable analyses (table)menweremore likely to
receive secondary prevention than women (25.6% v
20.8%). The odds of receiving secondary prevention
decreased for the over 80s (26.4% of patients aged 50-
59 received treatment versus 15.6% of patients aged
80-89 and 4.2% aged ≥90). The proportions of patients
receiving treatment in each Townsend fifth were simi-
lar, ranging from 21.7% to 24.0%.
Thedifferences in theproportions receiving treatment

between the age groups persisted in multivariable ana-
lyses. In particular, the odds for receiving treatment
decreased for the over 80s. After adjustment for age
and deprivation, weak evidence showed an association
between sex and treatment (0.90, 0.80 to 1.01, P=0.07)
and no evidence of variation between Townsend fifths.
Findings were not changed by adjusting for smoking
status or liver disease, or restricting the analysis to
patients eligible to receive antihypertensives.
Overall, 32% of men and 25.7% of women received

lipid lowering drugs, just over 60% of both sexes
received antihypertensives, and 62.3% of men and
60.4% of women received antithrombotics. The odds
of being prescribed individual drugs varied by age
group. There was also some evidence of variation by
sex (see bmj.com). Thus the evidence of a lower prob-
ability of receiving lipid loweringdrugs for theover 80s
was strong. Compared with patients aged 50-59 the
odds for patients aged 80-89 receiving treatment was
0.44 (95% confidence interval 0.33 to 0.59) and for
those aged 90 or more was 0.12 (0.08 to 0.19). These
results were not affected by adjustment for liver dis-
ease.
Between 1995 and 1999 the differences between

older and younger people in the odds of receiving
lipid lowering treatment were large but between 2000
and 2005 had narrowed, although older people were

still less likely to receive lipid lowering drugs (odds
ratio for patients aged ≥80 0.36, 0.28 to 0.46). The
odds of being prescribed antithrombotics, however,
increased with increasing age: compared with patients
aged 50-59 the odds of patients aged 80-89 receiving
antithrombotics was 2.92 (2.09 to 4.09). The odds of
being prescribed antihypertensives was also generally
higher for older ages; patients aged 70-79 had the high-
est chance of receiving such drugs (1.76, 1.46 to 2.11).
Evidence suggested that women were less likely to

receive lipid lowering drugs (0.88, 0.79 to 0.99) and
antithrombotics (0.85, 0.75 to 0.96). The probability
of receiving antihypertensives did not differ between
the sexes. Finally, therewas no evidence of a difference
in the probability of receiving any of the three cate-
gories of drugs by deprivation fifth. When analyses
were restricted to patients eligible to receive anti-
hypertensives, patients in the most deprived fifth
were more likely to receive antihypertensives (1.43,
1.03 to 1.98).

Secondary drug prevention and risk of mortality within first

year

In total, 10.4% of men and 12.5% of women died
between 31 and 365 days after stroke (see bmj.com).
Univariable analyses showed that risk of mortality
within the first year was associated with secondary
drug prevention, age group, deprivation, and sex.
The risk of mortality was lower in those who received
secondary drug prevention (hazard ratio 0.38, 95%
confidence interval 0.31 to 0.46), younger patients,
and men. There was some evidence of an association
with Townsend fifth (P=0.06).
The multivariable analysis showed similar associa-

tions for receipt of secondary drug prevention (0.50,
0.42 to 0.59), and with age and deprivation. Thus com-
pared with 50-59 year olds, the risk of mortality
increased with each decade: the hazard ratio among
60-69 year olds was 1.66 (1.24 to 2.23) and among
80-89 year olds was 5.63 (4.03 to 7.86). There was
some evidence for different survival experiences by
Townsend fifth. Compared with patients in the least
deprived fifth, those in the most deprived fifth had an
increased risk of mortality (1.29, 1.07 to 1.55). How-
ever, the adjusted risk of mortality by sex showed
that women had a lower risk of mortality than men
(0.86, 0.77 to 0.96). This was due to the presence of a
larger proportion of women (40.8%) thanmen (23.0%)
aged 80 or more with stroke. The findings were not
altered after adjustment for liver disease or smoking
status, restriction of analyses to patients eligible to
receive antihypertensives, or expansion of the treat-
ment period.

Effect of secondary drug prevention on risk of mortality

within first year by age and sex

Model based estimates of dying within one year sug-
gested that, on average, patients receiving treatment
had a 5.7% probability of death compared with
11.1%of patients not receiving treatment.These values
changed little by sex and across Townsend fifths.
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Younger patients, because of their lowermortality rate,
exhibited little absolute difference in mortality (2% of
treated patients compared with 3.9% of untreated
patients among 50-59 year olds), whereas older
patients exhibited a larger absolute difference (10.5%
of treated patients compared with 20% of untreated
patients among 80-89 year olds).

DISCUSSION

In this national study of nearly 13 000 patients aged
50 years or more from 113 practices in primary care,
we found low rates of receipt of secondary drug pre-
vention: 25.6% of men and 20.8% of women. We also
found evidence of an association of reduced treatment
with older age, with the odds of 80-89 year olds receiv-
ing secondary prevention nearly half that of 50-59 year
olds. This was because older people were less likely to
receive lipid lowering drugs. This variation in treat-
ment is important because secondary drug prevention
in patients who survived the first 30 days after a stroke
was associated with a 50% reduction in the hazard of
dying during the first year. This reductionhad different
implications for different age groups as a result of
the underlying increased rates of mortality for older
people. The effect of treatment did not seem to differ
between the social groups examined.
We did find some evidence for different survival by

Townsend fifth and sex that could not be explained by
differences in treatment. The most deprived patients
had lower one year survival than their most advan-
taged counterparts, and women had a higher likeli-
hood of one year survival than men.

Strengths and limitations of the study

We measured the relation between receipt of recom-
mended drug treatments and one yearmortalitywithin
primary care. The size of the beneficial effect of such
treatments in routine clinical practice has not been pre-
viously shown. Meta-analyses of randomised con-
trolled trials have established the effect of individual
drugs for secondary prevention.12-14 However, treat-
ment effects in routine clinical practice tend to be
lower than in randomised trials (N Bennett and
R Hooker, personal communication, 1996) and it

cannot be assumed that all interventions have indepen-
dent effects.15 By using the health improvement net-
work dataset, we were able to establish the effect on
one year survival of treatment in routine clinical prac-
tice and whether this varied by age, sex, and depriva-
tion. All patients registered with a practice were
included so selection bias should not be a problem.
Our study shares limitations of research using routi-

nely collected data on patients. This includes non-stan-
dardised coding of date of diagnosis for incident stroke
and non-standardised and incomplete coding of stroke
subtype, comorbidity, management, and cause of
death. Although we were able to examine the appro-
priateness of antihypertensive treatment, incomplete
coding of stroke subtype and a lack of data on lipid
levels meant that we were unable to assess patterns of
prescribing by stroke type. Inaccurate andmissingdata
on blood pressure levelsmay also explain the results of
our subgroup analyses for antihypertensive treatment.
Theproportionof patientswho smokedwas lower than
expected (16.9% compared with 60% in other
studies).16 17 This may be due to misclassification. The
results after adjustment for smoking status are, how-
ever, plausible; given the association of smoking with
deprivation.18 Although data on cause of death were
incomplete, data on all cause mortality were available.
Such data are commonly used because research has
shown that the most common cause of death in the
year after stroke was the index stroke (64%).19

Several othermethodological issues need to be taken
into account. Firstly, to limit overlap between treat-
ment and outcome periods (0-90 days and
31-365 days, respectively), we used the 90 day cut-off
point for prescriptions in our main analysis. This mini-
mised the possibility of immortal time bias or survival
bias, which can lead to overestimation of treatment
effect.20 The remaining 60 day overlap between the
treatment and outcome periods could nevertheless
have led to some overestimation of treatment effects.
Secondly, we used a well establishedmethod of assign-
ing deprivation based on area of residence. Thirdly, we
confined our survival analyses to one year after stroke.
We used the Cox proportional hazards model, which
assumes that the proportional effect of any variable on
risk of mortality does not change over time. This
assumption is not likely to hold over more than one
year since the effect of treatment is maximal in the
short term. This limitation is justified because the risk
of death is greatest in the first year after stroke. Finally,
we cannot assume that prescribing secondarydrugpre-
vention during the first year after stroke is maintained
long term.

Comparison with other studies

We found low rates of prescribing of effective second-
ary prevention in patients after stroke. A study of
nearly 45 000 Canadian patients with stroke reported
low rates of aspirin use (38.1% in men and 35.6% in
women).21 In another Canadian study of over
390 000 patients aged 66 years or more and with a

WHAT IS ALREADY KNOWN ON THIS TOPIC

Recent research on the contribution of medical care to population health has focused on the
reduction in mortality from coronary heart disease

The contribution of medical care for other major conditions, including stroke, has, however,
not been quantified

WHAT THIS STUDY ADDS

Patients aged over 80 are less likely to receive secondary drug prevention after stroke than
younger patients

Evidence suggested that women were less likely to receive treatment than men but that
socioeconomic status was not associated with differences in treatment

Under-treatment of older people cannot be justified in terms of variations in effectiveness
because older people are at least as likely to benefit from treatment as younger people
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history of cardiovascular disease only 19.1% were pre-
scribed statins.22

A large study of prescribing lipid lowering drugs in
primary care for coronary heart disease found a
reduced likelihood of receiving such drugs with
increasing age (as in our study) and in women.23

Our results are in line with previous research, which
has documented better one year survival in older
women than in elderly men.21 24 25 Other research has
also found lower survival among socially disadvan-
taged groups.1 26 The mechanisms through which
socioeconomic circumstances affect stroke outcomes
are unclear. A high prevalence of risk factors for stroke
in disadvantaged groups has been widely reported.1

However estimates vary as to how much of the
difference in stroke outcome by deprivation can
be accounted for by variations in prevalence of risk
factors.

Implications and conclusions

It is reassuring that this national study of patients after
stroke did not find that deprived patients were less
likely to receive treatment than their more affluent
counterparts. Indeed, we report increased use of anti-
platelets among older and more deprived patients.
This is likely to be explained in part by the over the
counter availability of aspirin for people who are not
eligible for free prescriptions but can afford to pay.

The low treatment rates for lipid lowering therapies
among elderly people may in part be explained
because the first national clinical guidelines for stroke
were not published until half way through the study
period. Also, doctors who care for patients with multi-
ple comorbidities may focus on these rather than on
secondary prevention. However neither explanation
accounts for the under-use of lipid lowering drugs
only, which suggests that this may be due to the pres-
sure on budgets in primary care. Alternatively, varia-
tions in the use of evidence based therapies may be
appropriate if they are secondary to variations in effec-
tiveness, cost effectiveness, or the likelihood of adverse
consequences and of adherence to treatment. These
factors may explain under-use in elderly people.27

However, the relative survival benefits associated
with lipid lowering drugs have been shown among
elderly patients.22Doctorsmay also be reluctant to pre-
scribe therapies to patients thought unlikely to adhere
to treatment. However we found an increased likeli-
hood of being prescribed antihypertensives and anti-
platelets with increasing age, so concerns about
adherence to lipid lowering drugs alone are an unlikely
explanation. Finally, lipid lowering drugs for second-
ary prevention in elderly people have been shown to
be cost effective.28 Thus the evidence suggests that con-
cerns about the trade-off between benefits and risks in
elderly people may be exaggerated and that one year
survival benefit is not modified by age. Therefore
under-treatment of older people cannot be justified,
unless it is explained by informed patient choice.
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ABSTRACT

Objectives To explore the information needs of patients

with progressive, life limiting disease and their family

caregivers in South Africa and Uganda and to inform

clinical practice and policy in this emerging field.

Design Semistructured qualitative interview study.

Setting Four palliative care services in South Africa and

one in Uganda, covering rural, urban, and peri-urban

locations.

Participants90patients and 38 family caregivers enrolled

in palliative care services; 28 patients had cancer, 61 had

HIV infection (including 6 dual HIV/cancer diagnoses),

and 1 had motor neurone disease.

Results Five themes emerged from the data. (1)

Information sources: a lack of information from general

healthcare providers meant that patients and caregivers

had to draw on alternative sources of information. (2)

Information needs: patients and caregivers reported

needing more information in the key areas of the causes

and progression of the disease, its symptoms and

treatment, and financial/social support. (3) Impact of

unmet needs: poor provision of information had a

detrimental effect on patients’ and caregivers’ ability to

cope. (4) Communication: negative experiences of

communication with general healthcare staff were

reported (misinformation, secrecy, insensitivity). (5)

Barriers to effective provision of information: barriers

related to symptoms, culture, time constraints in hospital,

and paternalism in general health care.

Conclusions Lack of information was a major theme for

both patients and carers, who had important unanswered

questions relating to living with a progressive incurable

disease. Evidence based recommendations for clinicians

are presented, including the proactive provision of

information tailored to individual patients and families.

INTRODUCTION

Palliative care is an essential component of public
health services in sub-Saharan Africa, where in addi-
tion to the rising burden ofHIV, cancer and other non-
communicable diseases are becoming urgent public
health concerns. Current provision of palliative care
in the region is patchy, and coverage is poor.1 2 Success-
ful models of community based and home based pal-
liative care have been described, but so have
considerable challenges,1 including lack of access to
drugs, poor social conditions, criminality, high mor-
bidity and mortality in health workers, and a lack of
trained professionals.3-6

Meeting the information needs of patients with pro-
gressive, life limiting conditions and their families is a
key concern of palliative care. A large body of evi-
dence shows that lack of information on the causes,
symptoms, treatment, and progression of disease
adversely affects patients’ and caregivers’ abilities to
cope with and manage serious illness and that good
communication improves outcomes.7-10 To date very
little research has been done in this area in Africa,
where illiteracy, poverty, and multiple deaths from
AIDS within the same family are common.111-13

This qualitative study aimed to explore the informa-
tion needs of patients and caregivers attending pallia-
tive care services in South Africa and Uganda.

METHODS

Design and setting—The study reported here is the qua-
litative component of a large, 30 month collaborative
study. We used data from semistructured qualitative
interviews with patients and caregivers enrolled at
four non-profit palliative care services in South Africa
and one in Uganda. We selected the participating sites
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as established palliative care services representing a
diverse range of service types.
Recruitment and sampling—Eligible patients and care-

givers were approached at the five participating pallia-
tive care sites. We generated a purposive sample to a
maximum target of 20 patients and 10 caregivers at
each site. We included participants if they were adult
patients or family caregivers and able to speak either
English or one of six local languages fluently. The sam-
pling frame took account of place of care (community/
inpatient/outpatient), age, sex, location, and ethnic
group.
Data collection—We drafted semistructured topic

guides (see bmj.com). The research nurse based at
each site did the interviews, either in the participant’s
home or at the site during a routine visit.
Analysis—One researcher coded each transcript,

creating a coding frame of themes generated directly
from the data and organised according to specific
research questions. Through a constant comparison
approach to analysis, sub-themes were generated and
deviant cases highlighted within each theme, in order
to describe the breadth of the data.14 A second
researcher reviewed a random sample of five tran-
scripts from each service to ensure the internal consis-
tency and independence of themes.15 Inter-rater
coding reliability was high.

RESULTS

Sample characteristics

We recruited 128 participants across the five sites (90
patients, 38 caregivers). Across the sample, 27 partici-
pants were from an urban location, 36 in a peri-urban
location, and 65 in a rural location.

Qualitative findings

We coded qualitative interview data under 10 themes.
Communication and information represented a cen-
tral theme, referred to by 85 out of 90 patients in 143
passages of text. We broke down the data under this
theme into the following sub-themes: sources of

information, information needs, impact of unmet
information needs, communication with general
healthcare staff, and barriers to effective provision of
information.

Sources of information
Patients and caregivers reported a range of sources of
information about the disease and its management.
Healthcare providers were a key source, reported by
30patients and 12 carers.Non-governmental organisa-
tions such as support groups also played an important
role for some patients, and the media was also men-
tioned, particularly by carers. Both patients and carers
also talked about receiving information and support
from friends, neighbours, and family members.
Such resourcefulness in accessing information was

often necessitated by insufficient information from
their healthcare services. A patient with cancer
reported, “Sometimes you get a decent guy [hospital
clinician], but then he’s so stressed out that he hasn’t
got time to talk to you. Our knowledge of cancer was
zero and we got most of our information through our
daughter helping us out and through the internet.”
Participants clearly recognised that healthcare staff

needed to provide more information. However, one
patient stated that she wanted to know as little as
possible.
Where palliative care services had actively provided

information and support, respondents expressed grati-
tude. The mother of a patient with AIDS said, “The
information that you gave us, and the help you gave
us, mademy son get well. Oh, I love you, my children.
If I see you coming up there on the road I just feel so
happy.”

Information needs
Patients and caregivers were asked if they would like
additional information on any subjects. Nineteen
patients and two carers reported that they did not
need any additional information; however, 12 of
these patients were not probed further for any unan-
swered questions. The box summarises patients’
needs for information.
The topic on which caregivers most often reported

needing more information was the patient’s disease
and its progression. Other information needs of care-
givers concerned symptoms and their management
and financial and social support
Nine patients and three caregivers reported not

knowing which questions to ask staff or said that they
were unable to judge if they had been given enough
information. A patient with motor neurone disease
exemplifies this: “They told me about my illness,
though I don’t know whether it was enough, as I am
not familiar with the disease.” This highlights patients’
and caregivers’ reliance on healthcare staff to start and
guide conversations.

Impact of unmet information needs
Several interviews showed that being uninformed con-
tributed to patients’ and carers’ worry. Patients

Information needs of patients: important topics

Causes and symptoms (n=29)

“They have not explainedwhymy legs are soweak and painful, but in hospital they toldme

I am HIV positive . . . I don’t think [the information] is enough, I still need to know what is

wrong with my legs” (AIDS patient)

Progression, treatment, and management of disease (n=22)

“I would want to know maybe the first stage we are going to give this [and] then we shall

review A, B, C, D . . . I need to know how many stages I am going to go through . . . That

information should be there” (cancer patient)

Financial and social support (n=9)

“I also would like to know if the help got from [X] hospice will continue or after some time it

will be stopped. Because I would need assistance like food, finance, building a house to

help my children in future” (patient with AIDS and cancer)

Supporting others (n=2)

“Yes, there is something I would like to know: as I am HIV positive, how can I help the

others that are HIV positive too?” (AIDS patient)
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described the impact on their ability to plan for the
future, for example: “Knowing medication is impor-
tant . . . because it is costly to get medicine, so you
need to plan for it way ahead” (cancer patient).
A lack of information seemed to reduce patients’

ability to care for themselves, whereas being fully
informed helped them to manage their conditions bet-
ter, as reported by anHIV positive patient: “Yes, I was
told everything at the clinic about HIV andAIDS, and
I think I haveused that tomy advantage, because here I
am now, still alive and getting stronger.” Similarly,
unmet needs for information affected the quality of
care that some family members were able to provide.
Conversely, being well informed seemed to have a

beneficial impact on some patients’ ability to cope. A
patient with colon cancer, for example, described how
being informed contributed to a sense of inner peace.
Another patient reported how access to information
and open communication had helped her family to
deal with the condition: “We discuss it, we talk about
it. We are reading books about it. It has helped us”
(patient with ovarian and breast cancer).

Communication with general healthcare staff
Respondents reported both positive and negative
experiences of communication with healthcare staff
in hospitals and clinics. Poor communication with gen-
eralist staff was a central theme across the sites, as illu-
strated by a patient with prostate cancer: “The
information level is shocking, they [hospital staff]
don’t evenwant to give you PSA [prostate specific anti-
gen] results, you know,we’re not kids!And they think I
don’t know what they think—that you’re going to die
of fright if they tell you.”
Four patients described the trauma of having bad

news broken to them insensitively; for example, “I
asked them if I was going to die. They told me that I
won’t die if I take my treatment I will be given. I was
shocked and shattered by the news. I cried a lot and
pleaded with the doctor to kill me, because I felt I was
already dead. Iwas referred to hospital and I continued
withmy plea, but a fellow patient who talkedme out of
that thought helped me” (AIDS patient).
Across the sites, four patients and a caregiver

described being misinformed by healthcare staff or
test results not being shared with them. At one site,
four patients described feeling mistreated, objectified,
or spoken to without respect while in hospital. Care-
givers across sites discussed feelings of being shut out
by “secretive” staff. Three caregivers reported not
being told the patient’s diagnosis directly, but learning
it from the medical notes or from being sent on a
course.
Positive experiences of communication with health-

care staff were also reported. A patient with cancer
described how her doctor helped her to break the diag-
nosis to her children, and two other patients reported a
close relationship with staff. One patient described
how open communication about prognosis, future
care, and treatment options had helped her to come
to terms with her condition: “Dr [X], the oncologist at

[X hospital], told me all the dos and don’ts and said I
could think about it . . . The doctor explained a lot, that
every day there was something new and they could try
all sorts of different things. She said that if I ran out of
money she could arrange for me to be seen at the gov-
ernment hospital.”

Barriers to effective information provision
Across four of the sites, eight patients and five care-
givers stated that they had had enough information
about their condition but on further probing revealed
unmet needs for information. A 50 year old woman
with cancer and AIDS illustrates this tendency.
Interviewer: “Has this information you have got

from your doctor, and maybe other people, been
enough for you?”
Respondent: “I feel I have got enough information

about my illness.”
I: “What would you like more information about?”
R: “I needmore information aboutwhat cancer actu-

ally is, if it can be cured, andhow soon. Iwould also like
information on any social or financial support I could
get either around [the hospice] or from organisations.”
This tendency seems to indicate low expectations of

health care, which might also be cultural.
Three patients reported confusion or memory loss

that made comprehending and retaining information
difficult. This may have been as a reaction to receiving
bad news or difficult medical information, amanifesta-
tion of the disease’s symptoms, or a side effect of
treatment.
Staff related barriers were also described. A patient

and a caregiver from one site reported that general
healthcare staff were often too busy or stressed to com-
municate well: “The clinics are very busy and don’t
have the time for the questions. I wish I could get the
information because one day she is going to be very
sick and Iwon’t knowhow to look after her” (caregiver
of AIDS patient). Three patients found the language
used by staff difficult to understand and criticised
healthcare staff for adopting a paternalistic approach
to provision of information.

DISCUSSION

This is the first study in Africa to try to understand
experiences of communication and information giving
among patients with incurable progressive disease and
their informal caregivers. Most patients and caregivers
lacked information and had unanswered questions
about their conditions. This situation seemed to exist
in spite of them drawing on a wide range of sources for
information. Patients and caregivers often considered
general medical services to be inadequate at providing
accessible information, although they appreciated
efforts made by their palliative care team to provide
information.
Poor knowledge and provision of information

adversely affected patients’ and caregivers’ ability to
cope with their situation, directly affecting caregivers’
ability to care for patients, as well as patients’ ability to
care for themselves and plan for the future. For both
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groups, not having the information they needed was
related to anxiety about the disease and the future.

Limitations of study

Data were collected by researchers with varying
degrees of experience and with differing backgrounds.
This resulted in some variability in the depth of the
interviews across sites. The lead data analyst is Eur-
opean and has not lived in Africa, which could poten-
tially lead to aspects of the data being misunderstood.
We minimised this by regular consultation with the
local African project team members. Differences in
the socioeconomic, ethnic, and cultural backgrounds
of interviewers and interviewees were inevitable and
may have affected the responses given. However,
“matching” interviewer and interviewee is not always
possible and does not necessarily deliver better
results.16 17 Finally, within the sub-Saharan African
population, the participants in this study are relatively
unusual in that all were receiving palliative care. Most
people dying with advanced illness in sub-Saharan
Africa may have even less access to information and
care than this sample.

Implications for clinicians and policy makers

Education, training, and support
All clinical staff should receive training in palliative
care skills, including communication. Patients and
caregivers experience high levels of worry and fear,
so access to staff with counselling skills is
imperative.18 Liaison with professionals trained in pal-
liative care is recommended to ensure that general
healthcare staff receive the support they need in com-
plex cases.

Information provision
Tailored to the individual—Specific needs for informa-
tion vary between people. Communication should be
individually tailored according to needs, preferences,
and abilities, assessed at key points in the disease
trajectory.8 Information should be expressed in lay
terms and take into account its psychological impact,

as well as symptoms such as memory loss. Question
prompt sheets and audio recordings of consultations
improve recall.19 In communities with high levels of
illiteracy, pictorial educational materials and face to
face teaching may be more effective.20

Reflexive and proactive—Some service users feel that
they should seem grateful for the care they receive,
even when their needs are not being met. Staff mem-
bers need to consider how differences in cultural
norms and perceptions of social power may affect
their relationships with patients and caregivers.21 To
avoid needs for information going undetected, health-
care staff should question patients and caregivers
proactively about their information needs and
understanding.22

Open and honest—Communication with patients and
caregivers should be open and honest. A recent sys-
tematic review found that hiding or distorting the
truth does not engender hope butmay instead increase
patients’ fear.23 Aminority of patients may prefer non-
disclosure and find hope in avoiding the facts. In this
case their autonomy should be respected, but their pre-
ferences should be assessed and re-negotiated through-
out the disease trajectory.
Documented—To ensure effective multidisciplinary

care in resource stretched conditions, records should
be kept of discussions between healthcare staff and
patients and all relevant staff should have access to
these.24

For both patient and caregiver—The data show that
some carers are excluded fromdiscussionswith health-
care staff and that carers play a key role as information
providers to the rest of the family and larger commu-
nity. Servicesmust work closelywith families and care-
givers, empowering them to provide the care the
patient needs.25

Future research

Research is needed to explore patients’ and caregivers’
communication needs in more depth and in a wider
variety of settings. Research is required into the needs
for training and support of general healthcare staff and
specialist palliative care staff to inform the develop-
ment of health services in sub-Saharan Africa. Given
the diversity of spoken languages and high levels of
health illiteracy in the region, novel, non-writtenmeth-
ods of providing information need to be developed.26

Quantitative studies are also required to identify vari-
ables that predict specific information needs.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Research from developed countries shows that lack of information on causes, symptoms,
treatment, and progression of diseases is associated with poor outcomes in patients and
caregivers

Little research has been done on the information needs of patients with incurable progressive
disease and their families in sub-Saharan Africa or on their experiences of communication
with healthcare staff

Evidence is therefore lacking on how best to meet the information needs of these patients
and their families at a service level

WHAT THIS STUDY ADDS

Patients and caregivers receiving palliative care in South Africa and Uganda are often
uninformed about the patient’s disease and its management, which impairs their ability to
cope with the condition and plan for the future

Key areas of information need are causes and symptoms; progression, treatment, and
management of disease; and financial and social support
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A false alarm
John had an undiagnosed hypomanic state for several
years. His undoubted intelligence had helped to mask his
pressure of speech, grandiose ideas, and thought disorder.
However, he could not hold a job down and, in the end,
became homeless. While hypomanic, he was arrested by
the police for a rather public misdemeanour. He escaped
the criminal justice system but was admitted to a locked
psychiatric ward, an experience he found humiliating and
disturbing.

His symptoms were subsequently controlled with a
combination of lithium and an antipsychotic drug, but
these left him feeling slowed down and unmotivated.
This was particularly troubling because he had managed
to get backwith his girlfriend and their son, and hewanted
to be able to provide for them. He was anxious not to
experience a relapse and wanted to avoid any further
contact with the criminal justice system. Taking his
medication was therefore not a problem, although he
disliked the side effects and, understandably, wanted to
reduce the dose he was taking. We therefore agreed to
lower, very gradually, the dose of his antipsychotic and to
meet regularly to pick up any early signs of relapse.

I met him in the outpatient department, soon after one
dose reduction. He seemed well, but kept looking up
over my shoulder as though distracted by auditory
hallucinations. This was odd because he had been

adamant all along that he had never heard voices. I said
nothing at the time but asked his community psychiatric
nurse to keep an eye out for this. He met John and saw
nothing out of the ordinary.

A week later, I met John and again noticed that he was
looking around in a distracted way. What was going on?
Was this some strange withdrawal phenomenon I’d never
encountered with antipsychotics ? After a few minutes,
I asked him why he kept looking over my shoulder. “I’m
keeping an eye on the time, doctor. I’ve got so much
I need to talk about, and I know you’re a busy man.”
I turned round and saw, on the wall, one of the few
working clocks in the hospital. So, no psychotic
symptoms, no relapse, and no need to increase his
dose—just a desire to have the time to talk over the things
that mattered to him.

Since then, I have taken to telling patients how much
time we have together. And I always check for that clock
on the wall.

Philip Timms consultant psychiatrist, START team, South London and

Maudsley Trust, London

philip.timms@slam.nhs.uk

Patient permission obtained.
Cite this as: BMJ 2009;338:b1184
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effect of guideline based computerised decision support 
on decision making of multidisciplinary teams: cluster 
randomised trial in cardiac rehabilitation
Rick Goud,1 Nicolette F de Keizer,1 Gerben ter Riet,1 2 Jeremy C Wyatt,3 Arie Hasman,1 Irene M Hellemans,1 
Niels Peek1

harms
None identified.

Bias, confounding, and other reasons for caution
We recruited entire multidisciplinary teams rather than 
individual professionals or patients, so the entire team 
had to be motivated. Concordance rates may have been 
influenced by the fact that some participating centres had 
insufficient facilities to offer the lifestyle change and relaxa-
tion therapies to all eligible patients. The study results may 
also be biased by attrition rate. Three control centres dis-
continued participation as they found that it was not worth 
the effort of implementing CARDSS without receiving 
decision support. We excluded three intervention clinics 
from the analyses as they failed to properly record their 
decisions in CARDSS. However, attrition did not seem to 
be related to concordance with guidelines.

Generalisability to other populations
The generalisability of our results may be restricted to 
settings where multidisciplinary teams are motivated to 
work with a computerised decision support system and 
where sufficient information technology support and 
facilities are available to implement that system. 

study funding/potential competing interests
The study was funded by ZonMW, the Netherlands 
Organisation for Health Research and Development, 
Health Care Efficiency Research Program 2004, sub-
program Implementation, under project No 945-14-205. 
The funders had no role in study design, data analysis, 
or writing this report.

Trial registration number
Current Controlled Trials ISRCTN36656997.

sTudy QuesTion Can computerised decision support 
improve the concordance of multidisciplinary teams’ 
decisions with recommendations in practice guidelines?

summary answer In multidisciplinary cardiac 
rehabilitation teams motivated to adopt a computerised 
decision aid, the aid was effective in improving the 
concordance of teams’ decisions with guideline based care 
plan recommendations.

design
Cardiac rehabilitation centres were randomised to work 
with either the complete version of CARDSS (Cardiac 
Rehabilitation Decision Support System—an electronic 
patient record system with decision support functions) 
or a control version that offered no decision support. 
Centres were randomised with variable block sizes and 
stratified by centre type and volume. Allocation could 
not be influenced by, and was unknown to, investigators 
visiting the centres.

Participants and setting
The study included multidisciplinary cardiac rehabilita-
tion teams from 21 centres in the Netherlands. Partici-
pating teams did the needs assessment procedure with 
CARDSS for at least six months for each patient receiv-
ing cardiac rehabilitation (after a cardiac event such as a 
myocardial infarction or a cardiac intervention such as 
heart surgery) seen during the trial (n=2787).

Primary outcome(s)
We assessed concordance with the recommendations 
of national guidelines for two traditional rehabilitation 
treatments, exercise and education, and for two novel 
rehabilitation treatments, relaxation and lifestyle change. 
We used generalised estimating equations to account for 
intra-cluster correlation and adjusted concordance rates 
for patients’ age, sex, and indication for cardiac rehabili-
tation and for centre type and volume.

main results and the role of chance
Computerised decision support increased concordance 
with guideline recommended decisions for exercise 
therapy by 7.9% (control 84.7%; adjusted difference 
3.5%, 95% confidence interval 0.1% to 5.2%), for 
education therapy by 23.7% (control 63.9%; adjusted  
difference 23.7%, 15.5% to 29.4%), and for relaxation 
therapy by 25.5% (control 34.1%; adjusted difference 
41.6%, 25.2% to 51.3%). The concordance for lifestyle 
change therapy increased by 3.3% (control 54.1%; 
adjusted difference 7.1%, –2.9% to 18.3%). Compu-
terised decision support reduced decisions for both 
overtreatment and undertreatment.
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CONCORDANCE OF CONTROL AND INTERVENTION CENTRES
WITH GUIDELINE RECOMMENDED TREATMENT DECISIONS
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