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RESEARCH

Effect of using an interactive booklet about childhood
respiratory tract infections in primary care consultations on
reconsulting and antibiotic prescribing:

a cluster randomised controlled trial

Nick A Francis,'? Christopher C Butler,' Kerenza Hood,? Sharon Simpson,'? Fiona Wood,' Jacqueline Nuttall'?

ABSTRACT

Objectives To determine whether an interactive booklet
on respiratory tract infections in children reduces
reconsultation for the same illness episode, antibiotic
use, and future consulting intentions, while maintaining
parental satisfaction with care.

Design Pragmatic cluster randomised controlled trial with
randomisation at the level of the general practice.

Setting 61 general practices in Wales and England.
Participants 558 children (6 months to 14 years) consulting
in primary care with an acute respiratory tract infection (7
days or less). Children with suspected pneumonia, asthma or
a serious concomitant illness, or needing immediate hospital
admission were excluded. Three withdrew and 27 were lost
to follow-up, leaving 528 (94.6%) with main outcome data.
Interventions Clinicians in the intervention arm were
trained in the use of an ‘interactive’ booklet on respiratory
tractinfections and asked to use the booklet during
consultations with recruited patients (and provide itas a
take-home resource). Clinicians in the control practices
conducted their consultations as usual.

Main outcome measures The proportion of children who
attended a face —to face consultation about the same
illness during the two week follow-up period. Secondary
outcomes included antibiotic prescribing, antibiotic
consumption, future consulting intentions, and parental
satisfaction, reassurance and enablement.

WHAT IS ALREADY KNOWN ON THIS TOPIC

antibiotic treatment

Respiratory tract infections in children are largely self-limiting and benefit very little from

However, consultation rates continue to be high and antibiotics are still frequently prescribed

WHAT THIS STUDY ADDS

respiratory tract infections

Providing primary care clinicians with a carefully developed booklet on respiratory tract
infections in children, and training in its use within the consultation, reduces antibiotic
prescribing by around two thirds

Satisfaction among parents receiving this intervention was high, and no significant difference
was found between those receiving the intervention and those receiving usual care

Use of this intervention appears to have little impact on re-consulting for the same illness
episode, but does reduce future consulting intentions

Clinicians should consider using this intervention in routine consultations with children with
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Results Reconsultation occurred in 12.9% and 16.2% of
children in the intervention and control arms respectively
(absolute risk reduction=3.3% 95% Cl =2.7% t0 9.3%,
P=0.29). Using multilevel modelling (at the practice and
individual level) to account for clustering, no significant
difference in reconsulting was found (odds ratio 0.75;

95% Cl1 0.41 to 1.38). Antibiotics were prescribed at the
index consultation to 19.5% and 40.8% of children in
intervention and control practices respectively (absolute
risk reduction=21.3% 95% Cl 13.7 to 28.9, P<0.001). A
significant difference was still present after adjusting for
clustering (odds ratio 0.29; 95% Cl 0.14 to 0.60). There was
also a significant difference in the proportion of parents
who said they would consult in the future should their child
develop a similarillness (odds ratio 0.34; 95% confidence
interval 0.20 to 0.57). Satisfaction, reassurance, and
parental enablement scores were not significantly different
between the two groups.

Conclusions Use of a booklet on respiratory tract infections
in children within primary care consultations led to
important reductions in antibiotic prescribing and reduced
intention to consult without reducing satisfaction with care.
Trial registration Current Controlled Trials ISRCTN46104365

INTRODUCTION

Complications of respiratory tract infections are rare,
and there is little or no benefit from treatment with anti-
biotics.!” Nevertheless, antibiotics continue to be over-
prescribed,’” with children receiving more antibiotics
than any other age group.® Prescribing for non-specific
upper respiratory tract infections, which declined in
the late nineties, is once again increasing.’ Parental
beliefs, fears, and expectations play an important role
in both consulting behaviour and determining whether
an antibiotic is prescribed. Communication within the
consultation is central to addressing these.

WEe set out to determine whether training clinicians in
the use of an “interactive” booklet, designed to enhance
communication within the consultation, and act as a
take-home resource for parents, would have an effect
on re-consultation rates and antibiotic prescribing. A
cluster design was needed as the intervention is in part
directed at the clinicians in the practice.
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METHODS
The methods for this cluster randomised controlled trial
have already been described.!” In Wales 49 practices
were randomised and, of these, 36 recruited study par-
ticipants. In England 34 practices were randomised,
and 25 of these recruited participants. Practices were
randomised using block randomisation with random
block sizes and stratification by practice list size, anti-
biotic prescribing rate for 2005, and country.
Participating clinicians were asked to recruit sequen-
tial eligible children (6 months to 14 years) consult-
ing with a respiratory tract infection (cough, cold, sore
throat, earache for seven days or less) and their parents.
From the power calculation we calculated we would
need 524 participants recruited from 60 clusters (prac-
tices). See bmj.com.

The intervention
The intervention consisted of an eight page booklet
on respiratory tract infections in children, designed to
be used within the consultation and then provided to
parents as a take-home resource, and online training for
clinicians in its use. The booklet (www.equipstudy.com)
acted as an evidence based information resource for
parents, an aide-memoir for clinicians, a tool to help set
realistic expectations, and a prompt to enhance com-
munication within the consultation.

Clinicians in practices randomised to the control arm
of the study were asked to conduct the consultation in
their usual manner.

Measures
Baseline data, including age, prior duration of illness,
and symptoms, were collected by clinicians at the time
of recruitment. We asked clinicians to collect non-identi-
fiable data on all “potentially eligible patients” (including
those not approached, those who were approached but
found to be ineligible, and those who declined participa-
tion) in order to assess for possible selection bias. Follow
up was via a telephone administered questionnaire with
the child’s parent or guardian, fourteen days after recruit-
ment. Telephone interviewers were blinded to treatment
arm and were asked to record becoming unblinded (by a
parent talking about receiving a booklet for example).
Reconsultation during the two weeks following the
index consultation was the primary outcome. Antibiotic
prescribing, antibiotic consumption, future consulting
intentions, parental satisfaction, perception of the use-
fulness of information received, reassurance and ena-
blement, were secondary outcomes.

Analysis
Following missing data and range checks we obtained
summary statistics and performed univariate analyses.
The primary analysis was intention to treat, conducted
by fitting two-level (practice and patient) random inter-
cept logistic regression models. Similar models were
fitted for the secondary outcomes.

Sensitivity analyses were conducted by adding the
stratifying variables, age, prior duration of illness, and
any symptoms found to be significantly associated in

univariate analyses at the 10% level into each model as
covariates. Exploratory analyses were conducted by
including factors likely to influence reconsulting and
antibiotic prescribing into the models and examining
the interaction factors to look for subgroup effects.

RESULTS

Eighty-three practices were randomised, and 61 of
these recruited a total of 558 eligible patients between
October 2006 and April 2008.

Intervention and control practices, and randomised
practices that did and did not recruit participants, were
similar in terms of list size, antibiotic prescribing his-
tory, and location. Patients recruited by intervention
and control practices were similar in terms of age,
gender, duration of illness, and symptoms. Patients
were recruited by intervention and control practices at
a similar rate. We achieved a follow-up rate of 94.6%
(93.4% intervention, 95.8% control) for the primary out-
come data. Telephone interviewers reported becoming
aware of the participant’s treatment arm in 34 of 509
interviews (6.7%).

There was no significant difference between the
intervention and control groups in the odds of recon-
sulting in primary care during the two weeks following
registration (table). Children in the intervention arm
were significantly less likely to receive a prescription
for antibiotics at the index consultation, less likely to
take antibiotics during the first two weeks, and parents
were less likely to report that they would consult in the
future with a similar illness in their child. There were no
significant differences in terms of satisfaction, level of
reassurance, parental enablement, or the parent’s rating
of the “usefulness of any information received in the
consultation.” Similar results were found at the univari-
ate level with a non-significant difference in reconsult-
ing (absolute risk reduction=3.3%, 95% CI —2.7% to
9.3%, P=0.29), and significant differences in antibiotic
prescribing (absolute risk reduction=21.3%, 95% CI
13.7 t0 28.9, NNT=4.7, P<0.001), antibiotic consumption
(absolute risk reduction=20.6%, 95% CI 12.7% to 28.5%,
NNT=4.9, P<0.001) and future consulting intentions
(absolute risk reduction=21.1%, 95% CI 13.1% to 29.2%,
NNT=4.7, P<0.001).

Sensitivity analyses did not result in meaningful
changes to the results.

In the antibiotic prescribing model, we found that
the intervention was more effective in above average
prescribing practices. There were no other significant
interaction effects. See bmj.com.

Adverse events

Seven patients (three intervention, four control) were
admitted to hospital or observed in a paediatric assess-
ment unit. One patient (control) had a longstanding
diagnosis of asthma, and was removed from all analy-
ses. The longest hospital admission (two nights) was in
an intervention patient who had febrile convulsions.
The remaining admissions were one night or less.
See bmj.com for comparison of recruited and non-
recruited patients.
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Effect of the intervention on patient outcomes

Number (%) experiencing the outcome 0dds ratio from
Intervention Control multilevelmodelling
(95% Cl)
Outcomes with data collected from telephone n=256 n=272
administered and postal questionnaires
Primary outcome: primary care reconsultation 33(12.9) 44(16.2) 0.75(0.41t0 1.38)

within first two weeks* (intracluster correlation
coefficient=0.06)

Antibiotic prescribed at index consultation 50(19.5) 111 (40.8) 0.29 (0.14 t0 0.60)
(intracluster correlation coefficient=0.24)

Outcomes with data collected from telephone n=246 n=263

administered questionnaire only

Antibiotics taken within first two weeks 55 (22.4) 111 (43.0) 0.35(0.18t0 0.66)
(including antibiotics prescribed after index

consultation)

Parentintends to consult if their child has 136 (55.3) 201 (76.4) 0.34(0.20t00.57)
similarillness in future

Parental enablement score (25) 99 (40.2) 94t (35.9) 1.20(0.84t01.73)
Satisfaction 222(90.2) 246 (93.5) 0.64(0.33t01.22)
Reassurance§ 177 (72.0) 198 (75.3) 0.84(0.57 to 1.25)
Usefulness of information received 210 (85.4) 224(85.2) 1.01(0.60t0 1.68)

*Parental report that child attended a face to face consultation with a primary care clinician in their general practice,
orwith an out-of-hours provider, in the two weeks after registration.
tNo=262 for this group as one parent was unable to complete enablement questions because of language

problems.

$Proportion of parents who reported being very satisfied or satisfied with the consultation.
§ Proportion of parents who reported feeling very reassured after their consultation.
fiProportion of parents who reported that information they received in the consultation was very useful or useful.
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DISCUSSION

Clinicians’ use of an interactive booklet on respiratory
tract infections in children within primary care consul-
tations resulted in a significant reduction in antibiotic
prescribing and consumption and high levels of paren-
tal satisfaction. Use of the intervention did not result
in a significant reduction in the proportion of children
who reconsulted in the two weeks following the index
consultation (although there was a trend towards less
reconsulting in the intervention group). Fewer parents
in the intervention arm said they would consult in the
future should their child develop a similar illness. No
significant differences were found in terms of parental
satisfaction, reassurance, enablement or perception of
the “usefulness” of any information received about their
child’s illness.

Study strengths and weaknesses

Practices were broadly representative of UK gen-
eral practice, so likely to be highly generalisable.
We achieved the target sample for both clusters and
patients, with a high follow-up rate.

Cluster randomised designs can increase risk of selec-
tion bias, which can occur at the level of the cluster
(through differential dropout) or the individual. We
found little evidence of selection bias. See bmj.com.

The non-significant difference in scores of parental
enablement and usefulness of information received
are surprising. The patient enablement instrument was
designed for first person use in routine general practice
and may not have been sensitive enough.

Clinicians in the control practices may have altered
their behaviour (towards providing more information
than usual). This may have attenuated any effect that
changes in the behaviour of doctors in intervention

practices might have had on parental satisfaction, ena-
blement and usefulness of information received.

Clinicians did not have any involvement in measur-
ing outcomes and telephone interviewers were kept
blind to trial arm in 93% of all interviews. Therefore,
there is unlikely to be a significant degree of ascer-
tainment bias. Children (and their parents) were not
blinded to treatment group, but were not informed
of the arm to which they had been assigned prior to
obtaining consent.

We did not measure treatment fidelity as we wanted
the assessors to remain blinded to study arm where
possible. However, suboptimal fidelity of interven-
tion delivery is likely to dilute the treatment effect and
therefore may have led to a type II error regarding
reconsultations, but is unlikely to have led to a type I
error regarding the positive findings.

Comparison with other published work

Our findings are consistent with a study which found
use of a leaflet on lower respiratory tract infection in
adults resulted in a reduction in antibiotic use of nearly
25%." These researchers also demonstrated a reduc-
tion in reconsultations from use of a leaflet,'” while we
did not demonstrate a statistically significant reduction.
This may be because the underlying reconsultation rate
in our study was lower, and lower than that used in our
sample size calculation. Other studies that have evalu-
ated the use of booklets on minor illnesses have gener-
ally found little benefit. This may be because they were
provided outside the context of the consultation,'*"” did
not encourage “interactive” use of the material within
the consultation,'® ' or provided negative messages
(such as “don’t use antibiotics”) rather than positive
ones (how best to manage the illness).?

Interpretation of the results

We demonstrated statistically and clinically significant
reductions in antibiotic prescribing and consumption,
which have important implications for policy makers,
practitioners, and ultimately patients. It is not yet clear
how the reduction in prescribing was mediated, but it is
likely that it was through a combined effect on clinician
and parental behaviour.
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What factors predict differences in infant and perinatal
mortality in primary care trusts in England? A prognostic model

Nick Freemantle,’) Wood,? C Griffin,? P Gill,' M ] Calvert,” A Shankar,*) Chambers,> C MacArthur'

ABSTRACT

Objective To identify predictors of perinatal and infant
mortality variations between primary care trusts (PCTs) and
identify outlier trusts where outcomes were worse than
expected.

Design Prognostic multivariable mixed models attempting to
explain observed variability between PCTs in perinatal and
infant mortality. We used these predictive models to identify
PCTs with higher than expected rates of either outcome.
Setting All primary care trusts in England.

Population For each PCT, data on the number of infant and
perinatal deaths, ethnicity, deprivation, maternal age, PCT
spending on maternal services, and “Spearhead” status.

This articleis an abridged version
of a paperthat was published on
bmj.com. Cite this article as: BM/
2009;339:b2892

WHAT IS ALREADY KNOWN ON THIS TOPIC

There is substantial heterogeneity in infant and perinatal mortality between primary care
trusts (PCTs) in England

Around 30% of PCTs with the worst health and deprivation indicators have been given
Spearhead status, requiring special attention

No study has attempted to account for between-PCT variability in infant and perinatal
mortality on the basis of known population risk factors and PCT spending

WHAT THIS STUDY ADDS

Between 70% and 80% of between-PCT variability in infant and perinatal mortality can be
explained by a combination of deprivation, ethnicity, and maternal age

Differences in PCT spending, either between-PCT or over time, do not reliably explain
differences in rates of infant and perinatal mortality

Although having higher rates of infant and perinatal mortality, Spearhead PCTs do not have
results out of line with the risks in their populations. Neither of the two PCTs identified as
having higher than expected rates of perinatal mortality had Spearhead status

BMJ | 15 AUGUST 2009 | VOLUME 339

Main outcome measures Rates of perinatal and infant
mortality across PCTs.

Results The final models for infant mortality and perinatal
mortality included measures of deprivation, ethnicity,
and maternal age. The final model for infant mortality
explained 70% of the observed heterogeneity in outcome
between PCTs. The final model for perinatal mortality
explained 80.5% of the between-PCT heterogeneity. PCT
spending on maternal services did not explain differences
in observed events. Two PCTs had higher than expected
rates of perinatal mortality.

Conclusions Social deprivation, ethnicity, and maternal
age are important predictors of infant and perinatal
mortality. Spearhead PCTs are performing in line with
expectations given their levels of deprivation, ethnicity,
and maternal age. Higher spending on maternity services
using the current configuration of services may not reduce
rates of infant and perinatal mortality.

INTRODUCTION

There is increasing interest in the levels of per-
formance of primary care trusts (PCTs). Those
with particularly poor performance data have been
assigned “Spearhead” status by the Department of
Health.! It is unclear whether worse outcomes arise
from poor service provision and lack of expenditure
or from patient demographics such as deprivation
or ethnicity. It is also unclear whether variation in
NHS service provision contributes to variation in
outcome.
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PCT characteristics included as candidate variables
in model building process for both infant mortality and
perinatal mortality

¢ Infant mortality events (the number of deaths of infants
(1 year of age oryounger)) and rates per 1000 live
births?

e Perinatal mortality events (deaths occurring during late
pregnancy (at>24 completed weeks’ gestation), during
childbirth, and up to seven completed days of life) and
rates per 1000 births?

e English Indices of Deprivation score for each PCT?

e Spearhead status of PCT!

e Ethnicity for the PCT population?>—mixed, black, Indian,
Pakistani, Bangladeshi/other Asian, Chinese, white
(comparator)

® Mother’s age at birth?>—<16 years, <18 years, »35 years

e PCT expenditure (estimated) on maternity and
reproductive health (except fertility) per birth in
England*

The aim of this study was to develop multivariable
prognostic models to identify potential causes of vari-
ability in the rates of infant and perinatal mortality
between the 303 PCTs in England and to identify
PCTs with worse than expected outcomes. Potential
causes of variability between PCTs included popula-
tion characteristics, such as ethnicity and deprivation,
and health service funding for maternity services.

METHODS

Data sources

Included variables and their sources are described in
the box. We only had partial information on parity
and smoking so did not include these because of the
potential for confounding by inclusion.

Statistical analysis
Following the general approach described by

Table 1] Infant and perinatal mortality per 1000 live births, and candidate explanatory variables by

primary care trust in England

Variable Median (IQR) Minimum Maximum
Infant mortality per 1000 live births 4.81 (3.80-5.89) 1.40 10.83
Perinatal mortality per 1000 live births 7.81(6.69-9.07) 3.93 16.66
Deprivation index 19.45 (13.34-28.20) 5.09 58.67
Maternity spend per birth (£) 4569 (3893-5217) 1897 8904
Birth rate by maternal age (%):

«18years 1.95(1.32-2.86) 0.41 6.05
<16 years 0.16 (0.10-0.27) 0.00 0.75
»35years 19.14(15.01-23.29) 9.08 39.48
Birth rate by ethnicity (%):
Mixed race 0.86 (0.56-1.42) 0.23 4.83
Black 0.38(0.18-1.21) 0.02 25.90
Pakistani 0.18(0.06-1.11) 0.01 40.76
Indian 0.51(0.21-1.66) 0.04 38.02
White 96.83 (91.47-98.42) 29.13 99.45
Bangladeshi or other Asian 0.28 (0.13-0.75) 0.03 34.33
Chinese 0.28(0.17-0.47) 0.07 2.25

IQR=interquartile range.

Ethnic categories: white = white British + white Irish + white other; mixed race = mixed white-Caribbean + mixed
white-African + mixed white-Asian + mixed other; black = black Caribbean + black African + black Other.
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Harrell et al,’ we developed prognostic models iden-
tifying predictors of infant or perinatal mortality in
order to examine the extent to which these variables
may account for observed variation between PCTs.
We developed Poisson mixed models, in which the
observed number of events was the response variable.
See bmj.com.

The prespecified characteristics of the PCT were
examined in the resulting statistical models. Backward
model selection was used to derive separate models for
infant mortality and perinatal mortality. The o level
required to remain in the model was 5%.

Data from the three years were combined, apart
from spending on maternity services which was avail-
able for each year included, so we examined the year
on year effect of changes in spending on infant and
perinatal mortality rates.

We used the models to derive predicted event rates
for each PCT for infant mortality and perinatal mor-
tality, and compared predicted and observed rates.
Outliers worthy of further attention for both outcomes
were defined as those PCTs for which the observed
rate differed from the expected rate by more than
three studentised residual errors.

For each final model we calculated the extent
to which heterogeneity (extra-Poisson variability)
between PCTs was “explained” by the included
parameter terms. Model validation assessing potential
optimism due to over-fitting was conducted using the
bootstrap algorithm.’

RESULTS

Rates of infant and perinatal mortality and PCT level
demographics

We identified data for all 303 PCTs in England.
Spearhead status was designated in 88 (29%). Because
of changing boundaries, data on deprivation status
was not available for two PCTs. All other data were
complete. There was substantial and striking variability
across the PCT (table 1).

We found no statistically significant predictive effect
between yearly spending on outcome for either peri-
natal mortality or infant mortality, so all subsequent
analyses were conducted using the three year period
combined. See bmj.com.

PCT level predictors of infant mortality and perinatal
mortality

Deprivation, Pakistani population, and maternal age
<18 years were significant predictors of increased lev-
els of infant mortality. The final fitted model explained
70.0% of the between-PCT heterogeneity in infant
mortality.

Black ethnicity and deprivation were strong deter-
minants of increased perinatal mortality, maternal
age >35 years at birth was associated with decreased
rates of perinatal mortality, and we observed a weak
detrimental effect for the PCT level birth rates associ-
ated with Pakistani ethnicity. The final fitted model
explained 80.5% of the between-PCT heterogeneity
in perinatal mortality. See bmj.com.

BMJ | 15 AUGUST 2009 | VOLUME 339



BMJ |15 AUGUST 2009 | VOLUME 339

Observed versus predicted infant and perinatal
mortality by PCT

For infant mortality, no PCTs had observed rates
that differed by more than three studentised residual
errors from their predicted rate from the multivari-
able analysis (fig 1). For perinatal mortality, in two
PCTs the observed rate was substantially higher than
the expected rate (fig 2, table 2). Neither of the trusts
with extreme results was categorised as Spearhead
status.

Model validation

The models for infant and perinatal mortality were
validated using the approach described by Harrell
et al.” For infant mortality the estimate of model
optimism derived from the bootstrap process was
4.6%, and for perinatal mortality it was 3.9%.

DISCUSSION

We developed prognostic models that used available
data to predict differences in infant and perinatal
mortality at the level of a PCT. The results from
both models show clearly the importance of depri-
vation, ethnicity, and maternal age as risk factors.
These results were achieved through the application
of a parsimonious model fitting strategy designed to
avoid optimism due to overfitting. The validation
process we conducted confirmed that the level of
optimism was low in each fitted model, indicating
that the results are sound and may be generalis-
able.

Our analyses aimed to develop models to account
for systematic variation (heterogeneity) in infant
and perinatal mortality between PCTs. Caution is
required in attempting to interpret the parameter
estimates from the statistical models since relation-
ships observed at the PCT level may not apply
directly to individual subjects because of ecological
confounding. Further, care is required in interpret-
ing the relative risks provided, which are often sub-
ject to log transformation to aid model fit, and which
relate to a 1 unit change in the candidate predictive
variable. Since several of the variables are associated
with very low birth rates in the population, the rela-
tive risks imply a very large difference in risk but are
applied to a very low incident risk of events.
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Fig 1| Observed versus predicted infant mortality by primary
care trustin England
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Fig 2| Observed versus predicted perinatal mortality by
primary care trust in England

The Index of Multiple Deprivation 2004? per-
formed well in our study, on its own explaining 54%
of the heterogeneity between PCTs in the infant mor-
tality model and 57% of the heterogeneity for the
perinatal mortality model.

We found no evidence of an effect of spending on
maternity services by PCT for infant or perinatal
mortality in repeated measures models across the
three years of data or aggregated over all three years.
Resources need to be directed to interventions which
are effective; it is well established that determinants
of infant mortality outside health services have a
more profound effect than the provision of health
care per se.’

The raised risk of infant and perinatal mortality
among Pakistanis could be linked to consanguine-
ous marriages,’ but this remains controversial.®*
In common with other predictors included in the
models, we cannot be certain whether the observed
relationship is causal or the result of Pakistani eth-
nicity being related to another factor or factors not
otherwise captured in the models. Other work based
on individual subject data has noted an increased risk
of infant and perinatal mortality among mothers of
Pakistani origin.'

Except for two PCTs, both models show high pre-
dictive values and suggest that all trusts, including
those with Spearhead status, had perinatal and infant
outcomes consistent with the demographic compo-
sition of the communities they serve. Further local
scrutiny is required in the case of these two appar-
ently poorly performing trusts.

For the first time, estimated budgetary data on the
amount PCTs spend on maternity and reproduc-
tive services were available and incorporated in the
analysis. Programme budgeting is a developing tool
for commissioning public health programmes and
health services. It allows PCTs to compare expendi-
ture and health outcomes in a systematic way.!! 12
See bmj.com.

The implications of this study are that national
monitoring of Spearhead PCTs’ performance against
key health outcomes such as infant mortality that are
not adjusted for key demographic factors (such as
deprivation, ethnicity, and maternal age) are unlikely
to be useful or fair. The concept of “added value,”
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Table 2| Details of primary care trusts in England where observed perinatal mortality differed by
more than three studentised residual errors from predicted mortality

Studentised
residual

Trust name deviance

South Hams and 3.98
West Devon PCT

Spearhead

Perinatal mortality rate/
1000 births

Observed Predicted
12.29 6.81

Total perinatal mortality
Observed Predicted
No 34 18.83

status

Wyre Forest PCT 3.96

No 41 24.26 13.41 7.93
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commonly used in the education sector to assess
year on year improvements, may present a better
approach.

Our study is original. Previous authors have
described studies addressing related but discrete
topics.l() 13-15

Limitations of study

We undertook an ecological analysis of factors that
predict infant and perinatal mortality, two related
measures that include many of the same deaths.
Caution is warranted about drawing any conclu-
sions on causation because an association at the
PCT level does not guarantee that the association
will hold at the individual level. Furthermore, it
may not be possible to assess the strength of the
exposure-outcome relationship using ecological
data. Our prior understanding of the likely risk fac-
tors for infant and perinatal mortality and the very
strong and consistent effects of deprivation in the
models makes it highly plausible that deprivation
has a direct negative effect. The effect of maternal
age, albeit strong statistically, is not in line with our
prior understanding and thus may be considered
likely to be confounded by other unmeasured fac-
tors aliased to that factor. Limitations with available
data meant that we were not able to include moth-
ers’ smoking behaviour or parity in the statistical
models. Estimated data on PCT spending on mater-
nity services may be subject to some inaccuracy.
Nevertheless, the results are valuable, enabling us
to draw inferences about the experiences of whole

communities and in doing so provide information
on the level of avoidable deaths experienced within
communities.
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Tell your mum about it

I was a third year medical student experiencing
hands-on clinical medicine for the first time. I
started my placement in a district general hospital
with a teaching session by a consultant surgeon. He
had a fantastic collection of clinical slides, and the
ultimate challenge was to describe the signs on the
images.

Feeling daunted and not knowing where or how to
start, I hesitated. The consultant said, “Describe it
as you would be telling your mother about it on the
phone.”

I described exactly what I was seeing in simple
terms, as if I was talking to my mother. With that,

I started with descriptions of the basic lumps and
bumps and thought to myself that it was not as bad as
I had feared.

Years passed, with several clinical exams and finals,
and I religiously thought of describing lumps and
bumps with the site, size, shape, etc. The day of the
clinical part of my MRCS came, and the terminology
for describing lumps and bumps escaped me with
the adrenaline rush, but out of the sky fell the words,
“Tell your mum about it,” and with that I was able to
rattle off an accurate description and diagnosis of the
lump I was asked to examine.

Today, I use the “Tell your mum” technique to teach
medical students and to explain things to patients
sometimes, to remind me to avoid medical jargon
and explain things simply.

Maryam Alfa-Wali clinical research fellow, Chelsea and
Westminster Hospital, London fawalim@yahoo.com
Cite this as: BM/ 2009;339:b2367
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Quiality of care in for-profit and not-for-profit nursing homes:
systematic review and meta-analysis
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ABSTRACT

Objective To compare quality of care in for-profit and not-
for-profit nursing homes.

Design Systematic review and meta-analysis of
observational studies and randomised controlled trials
investigating quality of care in for-profit versus not-for-
profit nursing homes.

Results A comprehensive search yielded 8827 citations,
of which 956 were judged appropriate for full text
review. Study characteristics and results of 82 articles
that met inclusion criteria were summarised, and
results for the four most frequently reported quality
measures were pooled. Included studies reported
results dating from 1965 to 2003. In 40 studies, all
statistically significant comparisons (P<0.05) favoured
not-for-profit facilities; in three studies, all statistically
significant comparisons favoured for-profit facilities,
and the remaining studies had less consistent findings.
Meta-analyses suggested that not-for-profit facilities
delivered higher quality care than did for-profit facilities
for two of the four most frequently reported quality
measures: more or higher quality staffing (ratio of effect
1.11, 95% confidence interval 1.07 to 1.14, P<0.001)
and lower pressure ulcer prevalence (odds ratio 0.91,
95% confidence interval 0.83 to 0.98, P=0.02). Non-
significant results favouring not-for-profit homes were
found for the two other most frequently used measures:
physical restraint use (odds ratio 0.93, 0.82 to 1.05,
P=0.25) and fewer deficiencies in governmental
regulatory assessments (ratio of effect 0.90, 0.78 to
1.04, P=0.17).

Conclusions This systematic review and meta-analysis
of the evidence suggests that, on average, not-for-
profit nursing homes deliver higher quality care

than do for-profit nursing homes. Many factors may,
however, influence this relation in the case of individual
institutions.

WHAT IS ALREADY KNOWN ON THIS TOPIC

The quality and appropriateness of care delivered in
nursing homes is a major concern for the public, policy
makers, and media

Controversy exists about whether for-profit compared with
not-for-profit ownership affects quality of care

WHAT THIS STUDY ADDS

Most studies suggest a trend towards higher quality care in
not-for-profit facilities than in for-profit homes, but a large
proportion of studies show no significant trend

INTRODUCTION

Concerns about quality of care in nursing homes
are widespread among academic investigators,'*
the lay press,”!? and policy makers.!' '> Whether a
facility is owned by a for-profit or a not-for-profit
organisation may affect structure, process, and out-
come determinants of quality of care. In the United
States, two thirds of nursing homes are for-profit
institutions; in the United Kingdom, more than half
of healthcare beds belong to independent nursing
homes for older people, most of which are operated
by for-profit institutions.'* In Europe, nursing home
ownership patterns are evolving as nations with pre-
viously dominant public healthcare systems now
seek privatisation.'*

Several investigators have assessed the relation
between for-profit/not-for-profit status and quality
of care." If quality or appropriateness of care varies
significantly by ownership, this should influence gov-
ernment policies related to regulatory assessments
and the use of public funds for nursing homes. The
objective of this systematic review and meta-analysis
was to examine the quality of care in for-profit and
not-for-profit (privately and publicly owned) nursing
homes.

METHODS

Search strategy

We searched 18 bibliographical databases, personal
files, PubMed, and SciSearch; reviewed references;
and consulted with experts. We searched databases
from inception to April 2006. Search terms included
nursing home specific terms combined with owner-
ship terms.

Study selection

Our inclusion criteria were: patients—those residing
in nursing homes in any jurisdiction; intervention—
for-profit status of the institutions; comparator—
not-for-profit status; outcomes—measures of qual-
ity of care in for-profit and not-for-profit nursing
homes.

Many quality of care instruments have been
proposed, although none has been universally
accepted.' We accepted any quality of care meas-
ure defined as representing “quality of care” or
“appropriateness of care” and evaluated the follow-
ing commonly used measures separately. (1) Number
of staff per resident or level of training of staff—
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Results of testing of a priori hypotheses to explain heterogeneity

Interaction P value

Above median
vbelow median

Presence vabsence
of inappropriate
adjustment, among

appropriate studies with Data collection before or during
Outcome Summary study characteristics FP-NFP v FP-private NFP adjustment score adjusted analysis 1987 vafter 1987
More extensively 13 studies had poolable data, from 1971-2002; 0.64 for FP-private NFP; ratio of 0.15 0.99 0.66
trained staff or 3 removed for data overlap; 10 meta-analysed—4  effect sizes 1.09 (95% Cl 1.07 to
more staff collected data after 1987, 1 used primary data, 1.12, P<0.001, 1>=0%)
1 had data from Canada (remainder from United
States)
Lower pressure 16 studies had poolable data, from 1987-2003; 0.76 for FP-private NFP 0.42 0.54 All meta-analysed data collected
ulcerprevalence 5 removed for data overlap; 11 meta-analysed—2  comparison; ratio of effect sizes after1987
used primary data, 1 had data from Canada 0.89(0.82t00.98, P=0.02,
(remainder from United States) 1?=39.3%)
Lower physical 13 studies had poolable data from 1987-2003; 5  0.84 for FP-private NFP 0.86 0.13 All meta-analysed data collected
restraint removed for data overlap; 8 meta-analysed—1 used comparison; ratio of effect sizes after 1987
prevalence primary data 0.94(0.78t01.14,P=0.53,
17=84.9%)
Fewer deficiencies 13 studies had poolable data from 1976-2003; 0.56 for FP-private NFP 0.80 0.54 0.11; fordata collected after 1987,

on government
surveys

6 removed for data overlap; 7 meta-analysed—2
collected data before 1987

comparison; ratio of effect sizes
0.92(0.79t0 1.06, P=0.25,
1?=63.1%)

pooled effect size 0.73 (95% Cl
0.54100.97,P=0.03, 1>=67.9%)
favouring NFP homes; for data
collected before or during 1987,
pooled effect size 1.09 (0.94 to
1.25,P=0.25, I’=0%)

FP=for-profit; NFP=not-for-profit.

studies have consistently shown a positive associa-
tion between staffing and measures of quality.'’!? (2)
Physical restraints—although use of physical restraints
can prevent patients from injuring themselves, restraints
diminish a patient’s self esteem and dignity. (3) Pressure
ulcers—these are preventable and are associated with
pain and risk of infection. (4) Regulatory (government
survey) deficiencies—deficiency citations by a regulatory
body cover many aspects of nursing home care; their
strength lies in providing an overall measure of quality.
We defined a nursing home as a home for elderly peo-
ple in which most residents need daily nursing care.

We screened the titles and abstracts of all citations,
and retrieved eligible studies for full text review. With
study results masked we evaluated each article to deter-
mine eligibility.

Study Ratio of effect sizes Weight Ratio of effect sizes
(random) (95% CI) (%) (random) (95% CI)
Winn 1974%3° —a 8.12 1.26 (1.16 t0 1.35)
Munroe 1990"%° fa 7.68 1.08(1.00t0 1.17)
Kanda and Mezey 1991"4! B 14.61 1.04 (1.03t0 1.05)
Aaronson et al 1994%° T 7.60 1.06 (0.98t0 1.15)
Anderson and Lawhorne 1999%°? - 2.82  1.07 (1.04t0 1.10)
Ballou 2000"** = 13.13 1.10 (1.08 to 1.11)
0'Neill et al 2003"¢> e 14.38 1.26 (1.17 to 1.35)
Konetzka et al 2004"2° = 8.65 1.09 (1.07 t0 1.12)
Akinci and Krolikowski 200532 — 13.68 1.18 (0.99 to 1.40)
McGregor et al 2005"77 e 9.33  1.11(1.04t0 1.18)
Total (95% Cl) ¢ 100.00 1.11 (1.07 to 1.14)
Test for heterogeneity: 05 07 1 1.5 5
x?=106.78, df=9, P<0.001, 1>’=91.6%
Test for overall effect: z=6.29, P<0.001 ::vours Favo;FrIs’

Fig 1| Ratio of effect sizes for staffing quality in for-profit (FP) and not-for-profit (NFP) nursing
homes. Ratios listed represent effect size in NFP homes compared with that in FP homes. Ratio>1
indicates that NFP homes had more, or higher quality, staffing (that is, favours NFP)
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Data extraction and study quality evaluation

We collected data on geographical area, year, data
source, unit of measurement, and quality of care
measure. We developed and applied a 0-5 scale for
evaluating appropriate adjustments and a yes/no
scale for inappropriate adjustments. We explored
whether appropriate and inappropriate adjustment
explained heterogeneity.

Statistical analysis

We classified studies into three categories. (1) “All
statistically significant differences favour one owner-
ship type”—studies fulfilled two requirements: at least
one outcome with P<0.05 favours either for-profit or
not-for-profit and all outcomes with P<0.05 favour
the same funding structure. (2) “Most but not all
significant differences favour one ownership type”—
studies fulfilled two requirements: at least four quality
measures have P<0.05 and three times as many out-
comes with P<0.05 favour one ownership as favour
the other. (3) “Mixed results”—all other results.

We pooled outcomes separately for the most
frequently used quality of care measures: number
of staff or level of training of staff, pressure ulcers,
physical restraints, and regulatory deficiencies. We
converted effect measures to odds ratios. We avoided
repetition of data on the same resident from different
studies by preferentially using data from the larger
dataset when necessary. We examined funnel plots
for evidence of publication bias. We applied a meta-
regression to each pooled outcome to evaluate poten-
tial sources of heterogeneity.

Hypotheses to explain heterogeneity

Our a priori hypotheses for sources of potential
heterogeneity included analysis of privately owned
and publicly owned nursing facilities in the same
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Study

Aaronson et al 1994"°
Spector and Fortinsky 1998
Anderson and Lawhorne 1999%°!
Harrington et al 2001"*°
Baumgarten et al 20047}
Grabowski and Angelelli 2004%2°
Grabowski and Castle 2004"%*
Castle and Engberg 2005"73
White 2005"5°
Zinn et al 20053
McGregor et al 200652

Total (95% Cl)

Test for heterogeneity:

category, appropriate and inappropriate adjustments,
the year of data collection, geography and political
environment, and primary compared with second-
ary data collection. We did meta-regression for each
potential cause of heterogeneity.

RESULTS

Of the 8827 articles screened, we selected 956 for
blinded full text review. We found 82 studies, span-
ning 1965 to 2003, comparing for-profit and not-for-
profit nursing homes.*'*# We found 40 studies in
which all statistically significant analyses (P<0.05)
favoured not-for-profit homes and three in which all
statistically significant analyses favoured for-profit
homes. Similarly, 34 studies compared for-profit
and privately owned not-for-profit nursing homes.
In 16 of these, all statistically significant comparisons
favoured higher quality in privately owned not-for-
profit homes; none had all statistically significant
analyses favouring higher quality in for-profit homes
(see bmj.com).

We meta-analysed data for the four most com-
monly used quality measures. The table presents
a summary of the characteristics of studies meta-
analysed, along with the results of sensitivity analy-
ses to explain heterogeneity among studies in each
meta-analysis. Two meta-analyses showed statistically
significant results favouring higher quality care in
not-for-profit nursing homes.

We found more or higher quality staffing in not-
for-profit homes (ratio of effect 1.11, 95% confidence
interval 1.07 to 1.14, P<0.001, I?=91.6%) (fig 1). We
found a similar result favouring not-for-profit homes
when assessing staffing hours alone, with a ratio of
effect of 1.11 (1.08 to 1.14, P<0.001, I?=70.3%),
an absolute increase in hours of 0.42 (0.31 to 0.53)
hours/resident/bed/day, and a relative increase in
hours of 11% (8% to 14%). We found a lower preva-
lence of pressure ulcers in not-for-profit homes (odds
ratio 0.91, 95% confidence interval 0.83 to 0.98,

0dds ratio Weight 0dds ratio
(random) (95% CI) (%) (random) (95% CI)
+—— = 0.14 8.25(0.90t0 75.55)
- 11.82 0.90 (0.76 to 1.07)
—— 0.65 0.83(0.30 to 2.30)
- 13.75 1.00(0.861t01.16)
- 8.54 0.63(0.50t00.79)
= 23.87 0.87 (0.84t0 0.89)
 — 0.89  1.04 (0.44 t0 2.47)
- 12.35 0.91(0.77 to 1.07)
—— 7.16 1.02(0.79t0 1.33)
- 15.95 0.93(0.82to 1.05)
T 4.90 1.16(0.83 t0 1.62)
¢ 100.00 0.91 (0.83 t0 0.98)

0.1 02 05 1 2 5 10

%*=20.86, df=10, P=0.02, 1’=52.1%
Test for overall effect: z=2.34, P=0.02 Npp FP

Favours Favours

Fig 2| Odds ratios (OR) comparing pressure ulcer prevalence in for-profit (FP) and not-for-profit
(NFP) nursing homes. OR<¢1 indicates lower risk of pressure ulcers in NFP facilities than in FP
facilities, suggesting that NFP facilities deliver higher quality care
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P=0.02, I’=52.1%), with an absolute risk reduction
of 0.59% (0.13% to 1.12%) and a relative risk reduc-
tion of 8.4% (1.9% to 16%) (fig 2).

The remaining two meta-analyses showed non-
statistically significant differences. We found less use
of physical restraints in not-for-profit homes (odds
ratio 0.93, 0.82 to 1.05, P=0.25, ?’=74.6%) and fewer
deficiencies in governmental regulatory assessments
in not-for-profit homes (ratio of effect 0.90, 0.78 to
1.04, P=0.17, I*=59.8%) (see bmj.com).

Funnel plots for the four meta-analyses did not
suggest publication bias. A priori hypotheses did not
explain the observed heterogeneity (table).

DISCUSSION

Our systematic review identified 82 studies com-
paring quality of care in for-profit and not-for-profit
nursing homes. More studies had all statistically
significant analyses showing higher quality in not-
for-profit nursing homes than in for-profit nursing
homes. Many studies, however, showed no signifi-
cant differences in quality by ownership, and a small
number showed statistically significant differences
in favour of for-profit homes. This pattern held
true when we compared for-profit homes with both
privately owned and publicly owned not-for-profit
facilities. Pooled analyses of the four most com-
monly used quality measures showed statistically
significant results favouring higher quality care in
not-for-profit homes for staffing and prevalence of
pressure ulcers and non-statistically significant dif-
ferences favouring not-for-profit homes in physical
restraint use and regulatory agency deficiencies. The
large observed heterogeneity was not explained by
our a priori hypotheses.

Previous systematic reviews

Two previous systematic reviews have compared
quality of care in for-profit and not-for-profit nurs-
ing homes. In 1991 Davis and colleagues found that
many studies showed that higher quality of care was
provided in not-for-profit nursing homes; however,
methodological weaknesses in the included stud-
ies limited the conclusions that could be drawn.*
In 2002 Hillmer and colleagues also concluded that
not-for-profit facilities provided better quality care
than for-profit facilities.?!

Strengths and weaknesses of this review

We did a comprehensive search, which identified 60
studies not included in previous reviews. We assessed
studies spanning four decades. We compared quality
of care in both for-profit versus not-for-profit nurs-
ing homes and for-profit versus privately owned
not-for-profit nursing homes, did pooled analyses of
quality of care measures, and found largely consistent
results.

Our review has limitations resulting from the char-
acteristics of the studies included. No randomised
trials have compared quality of care across nursing
home ownership. Most studies are from the United
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States, which raises questions of generalisability.
Studies are also limited in that no standard defini-
tion of quality of care exists. Even when the same
measures were used, standardised approaches were
lacking. Several eligible studies used administrative
databases, which further limits the comprehensive-
ness and quality of the data.

Heterogeneity

The gradient between studies in which all signifi-
cant measures favoured not-for-profit (40 studies) and
those in which all measures favoured for-profit (3) is
large. All four meta-analyses favoured not-for-profit
institutions, and two reached statistical significance.
However, 37 studies had mixed results and consider-
able heterogeneity was present in the results of the
meta-analyses. This suggests that although the aver-
age effect is clear, that effect probably varies substan-
tially across situations. The variability is probably
explained, in part, by factors that vary within catego-
ries of for-profit and not-for-profit homes, including
management styles, motivations, and organisational
behaviour. For example, for-profit facilities owned
and operated by investor owned corporations ver-
sus small private businesses or single proprietors.
We have partially mitigated this problem with our a
priori hypotheses. None of these hypotheses, how-
ever, explained the substantial heterogeneity of our
results.

Significance of this study

In the long term care market, in which funding is
often provided by the government at fixed rates,
both for-profit and not-for-profit facilities face an
economic challenge. For-profit nursing homes have
a strong incentive to minimise expenditures.” Mini-
mising expenditures may lead to lower quality staff-
ing and higher rates of adverse events, which may
be reflected in citations for deficiency.

Our results are based on observational studies,
which cannot demonstrate causality. Furthermore,
given their variability, the results do not imply a
blanket judgment of all institutions.

Further research and conclusions

Additional work is needed to compare the costs
between for-profit and not-for-profit facilities and to
evaluate the consistency of these findings outside of
the United States and Canada. The available studies
did not allow comparison of subcategory of for-profit
ownership. Nursing home management companies
further complicate the relation between owner-
ship and quality of care. These all warrant further
research.
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Comparison of direct and indirect methods of estimating
health state utilities for resource allocation: review and

empirical analysis

David Arnold,’ Alan Girling,> Andrew Stevens,? Richard Lilford?

ABSTRACT

Background and objective Utilities (values representing
preferences) for healthcare priority setting are typically
obtained indirectly by asking patients to fill in a quality of
life questionnaire and then converting the results to a utility
using population values. We compared such utilities with
those obtained directly from patients or the public.

Design Review of studies providing both a direct and
indirect utility estimate.

Selection criteria Papers reporting comparisons of utilities
obtained directly (standard gamble or time trade off) or
indirectly (European quality of life 5D [EQ-5D], short form 6D
[SF-6D], or health utilities index [HUI]) from the same patient.
Data sources PubMed and Tufts database of utilities.
Statistical methods Sign test for paired comparisons
between direct and indirect utilities; least squares
regression to describe average relations between the
different methods.

Main outcome measures Mean utility scores (or median if
means unavailable) for each method, and differences in
mean (median) scores between direct and indirect methods.
Results We found 32 studies yielding 83 instances where
direct and indirect methods could be compared for health
states experienced by adults. The direct methods used were
standard gamble in 57 cases and time trade off in 60 (34
used both); the indirect methods were EQ-5D (67 cases),
SF-6D (13), HUI-2 (5), and HUI-3 (37). Mean utility values
were 0.81 (standard gamble) and 0.77 (time trade off) for
the direct methods; for the indirect methods: 0.59 (EQ-5D),
0.63 (SF-6D), 0.75 (HUI-2) and 0.68 (HUI-3).

WHAT IS ALREADY KNOWN ON THIS TOPIC

Health state utilities play a crucial role in the allocation of
health care resources

Utilities may be obtained directly (usually from patients)

or, more often, indirectly, by using a quality of life
questionnaire, the results of which are converted to utilities
using “weights” (tariffs) obtained from the general public
Different direct and indirect methods yield different utility
values

WHAT THIS STUDY ADDS

Indirect methods as a group produce consistently lower
utilities (worse recorded health) than the direct group of
methods

This difference may be larger than the differences between
methods within each group

Reliance on indirect methods will result in less resources
being allocated to life saving treatments than if direct
methods were used

Conversion of indirect utilities to direct utilities is only
partly successful

Discussion Direct methods of estimating utilities tend to
result in higher health ratings than the more widely used
indirect methods, and the difference can be substantial.
Use of indirect methods could have important implications
for decisions about resource allocation: for example,
non-lifesaving treatments are relatively more favoured in
comparison with lifesaving interventions than when using
direct methods.

INTRODUCTION

For resources to be allocated fairly, according to benefit
gained per unit cost, health economists and policy mak-
ers use a common currency of benefit. This standardisa-
tion is done by attaching different utilities to different
health states.! Utilities are captured on a scale where 1
represents perfect health, O represents death, and states
worse than death have negative values.

Measurement of utilities is a controversial area. Two
groups of methods exist (see bmj.com). The first is
based on mapping preferences directly onto the utility
scale. This can be done by means of a trade off (stand-
ard gamble or time trade off) or visual analogue scale.?®
We refer to these as direct measures of utility.

The second is based on mapping preferences onto the
utility scale indirectly via a generic health related qual-
ity of life questionnaire. Questionnaire responses are
converted to utilities by means of “tariffs” or “weights”
derived from previous exercises in which possible
health states have been calibrated through a trade off
method from a sample of the general population. We
refer to this group of methods as indirect methods of
utility measurement.*’

Different methods of utility estimation yield system-
atically different values.*!* Standard gamble, time trade
off, and visual analogue scale have all been compared
across studies in a systematic way.'**! However, the
relation between direct and indirect utility measures has
not been systematically documented. There is a widely
held impression among health economists that direct
methods tend to yield higher utilities (reflecting better
reported health) for given health states than do indirect
methods. The aims of the current study were to assess
whether direct methods yield higher utility values than
indirect methods; to quantify the magnitude of any such
differences; and to describe the relation between direct
and indirect measures.

METHODS

Literature search

We searched for papers in PubMed (covering all dis-
eases) that mentioned a direct and an indirect method
in the title or abstract. We identified those in which
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Table 1] Distribution of preference values across all disease states assessed by included studies

Current patients*

Hypothetical patients

Studies States Range Mean (SD) Studies States Range Mean (SD)  Overall mean (SD)
Time trade off 19 50 0.52,0.99 0.83(0.10) 2 10 -0.17,0.77 0.45(0.27) 0.77 (0.20)
Standard gamble 16 46 0.45,1.00 0.83(0.12) 2 11 0.47,0.90 0.70(0.14) 0.81(0.14)
EQ-5D 19 52 -0.01,0.93 0.65(0.15) 3 15 -0.52,0.81 0.35(0.34) 0.59(0.24)
SF-6D 6 13 0.55,0.69  0.63(0.04) — - — — 0.63 (0.04)
HUI-2 2 5 0.55,0.95  0.75(0.17) — - — — 0.75(0.17)
HUI-3 10 37 0.34,0.89 0.68(0.11) — — — — 0.68(0.11)

Each disease state is associated with just one study. The statistics in each row (mean, SD, range) refer to the sample of disease states.
*The majority of studies reported mean utility values across samples of patients. Two studies of current patients reported only median utilities. These have

beenincluded in the table nevertheless.

the same group of patients had contributed both direct
and indirect utilities. We reviewed the Tufts database
of utilities” for any studies that compared the utilities
within the same group of respondents.

Data extraction

We extracted information about the disease topic, meth-
ods of elicitation of direct utilities (standard gamble,
time trade off, or both); generic questionnaires used
(EQ-5D, SF-6D, HUI-2, HUI-3); and mean or median
utility values for each method. Each study was classified
according to whether the respondents were patients
(“current patients”) or were asked to imagine the expe-
rience of the condition (“hypothetical patients”).

Statistical methods

The sign test was used for paired comparisons of direct
and indirect methods. Average relations between direct
and indirect utilities were fitted using least squares regres-
sion lines. In each case the scores from the direct method
were regressed on the scores from the indirect method, to
test the hypothesis that direct utilities could be predicted
by applying a linear correction to the indirect utilities.
We assessed the predictive value of the fitted lines, allow-
ing for between-subject variation in both utilities.

RESULTS
The search returned 32 studies. Four of the 32 studies
were about health states experienced by children and

Table 2 | Pairwise comparisons between and within direct and indirect methods

Number of
Number of Mean independent Regression Predictive

Comparison states difference (SD) groups Signtest slope(SE)  Pvalue
Current patients
Time trade off - EQ-5D 40 0.17(0.13) 26 P<0.001  0.54(0.07)  P<0.001
Standard gamble - EQ-5D 39 0.20 (0.15) 27 P<0.001  0.50(0.05)  P<0.001
Time trade off - HUI-3 24 0.19 (0.09) 13 P=0.023 0.48(0.06) P<0.003
Standard gamble — HUI-3 29 0.15(0.11) 16 P=0.004 0.65(0.08) P<0.002
Standard gamble — Time 28 0.02 (0.06) 16 P=0.804 — —
trade off
HUI-3 -EQ-5D 25 0.03(0.13) 14 P=0.424 - —
Hypothetical patients
Time trade off - EQ-5D 10 0.13(0.12) 2 NA 0.81(0.01)  P<0.994
Standard gamble - EQ-5D 11 0.15(0.11) 2 NA 0.50(0.06)  P<0.042
Standard gamble — Time 6 0.22(0.05) 1 NA — —

trade off

NA=not applicable. Second column shows numbers of states contributing to mean and SD of the difference.

Sign tests and regression analyses are based on aggregate health states obtained from averaging data within
independent groups of participants. Regression slopes refer to least squares lines for predicting direct utility from
indirect utility, constrained to pass through the point (1,1). Predictive P-values assess the goodness-of-fit of the
lines, taking variation within studies into account.
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were excluded. This left 28 studies covering a wide
range of diseases and encompassing data from 4688
respondents. Altogether there were 83 instances in
which direct and indirect methods could be compared.
Sixty-eight of the 83 comparisons (from 25 studies) were
based on current patients, and 15 (from three studies)
were based on hypothetical patients.

For direct utilities, standard gamble alone was used
in 23 of the 83 comparisons, time trade off alone in 26,
and both in 34. The most popular indirect methods
were EQ-5D (n=67) and HUI-3 (n=37), one or both of
which figured in all but four of the 83 comparisons.

The utility values reported by the individual studies
are averages over samples of respondents, with sample
sizes ranging from three to 1011 (median 62). Table 1
summarises the distribution of the reported mean or
median utility values.

More detailed analyses were undertaken for current
and hypothetical comparisons that reported EQ-5D,
HUI-3, or both. The direct methods (time trade off,
standard gamble) produced significantly higher values
than the indirect methods (EQ-5D, HUI-3) in every
case where a statistical comparison was feasible (table
2). By contrast, the differences in utility values between
each of the direct methods and between each of the
indirect methods were not statistically significant.

The discrepancy between individual direct and indi-
rect measures is reflected in the figure. If direct and
indirect methods gave the same results, then the points
would be distributed equally above and below the 45°
line in each panel. The great majority of points in all
panels, however, fell above this line. In each panel, the
broken line represents the predicted direct utility score
from a regression on the indirect score, as computed
from the “current patient” comparisons. Table 2 shows
the slopes for these lines and those based on hypotheti-
cal comparisons. The lines represent average relations
only, with statistically significant (P<0.05) departures
from the line in all but one instance, which was based
on very low sample numbers. This finding suggests that
the variation between participants within studies was
not sufficient to account for the discrepancies between
the plotted points and the fitted lines.

DISCUSSION

Principal findings

The versatile and convenient indirect methods of utility
measurement yield different results from those obtained
by the direct methods. The indirect methods yielded
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@ Current patient comparison
O Hypothetical patient comparison

Standard gamble

1 0 1

EuroQol Health utilities index 3

Direct utilities against indirect utilities. Plotted points are means (if available) or medians from
health-states within 28 studies. Vertical and horizontal lines represent standard errors cited
(or deduced) within the studies. Broken lines are regressions of direct or indirect utilities from
current patient comparisons. In top left panel, one (hypothetical) point lies off the scale, with
EQ-5D=-0.52, time trade off=-0.17
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systematically lower utility values than direct methods
for a wide range of diseases. The differences in util-
ity values between the direct and indirect groups of
methods were sometimes substantial, and tended to
be greater than the differences between the individual
methods making up the group.

Limitations

As with all systematic reviews, the results are con-
strained by the published literature. The studies cov-
ered many different diseases and several different
methods of utility elicitation allowing a general trend to
be identified. However, the heterogeneity of methods
and disease states precludes any generalisable summary
of effect size that would apply to a different spectrum
of patients or methods.

Explaining the findings

Our first potential explanation is that the generic ques-
tionnaires used to obtain the indirect utilities impose
constraints: respondents are forced to encapsulate their
potentially complex condition within five to eight cat-
egories. The questionnaires do not allow respondents to
report, for example, potentially positive aspects of their
situations that would boost utility values.

Our second hypothesis is that the respondents who
contribute trade off values for indirect utility elicitation
are different to the patients that participate in direct
methods. The general population used to obtain tariffs

for indirect utility estimation is spread across a wider
age range than patient populations typically used in
direct estimation. Young people in good health and
people with diseases may have very different perspec-
tives on the relative merits of remaining in a given
health state and making a trade off involving death.

Those participating in elicitation of indirect tariffs are
always asked to make a hypothetical choice whereas
direct utilities are usually based on the experience of
people who actually have the condition. However, the
difference between direct and indirect utilities seems
to remain even when direct values are elicited from a
sample of hypothetical patients.

Finally, the results may respond to suggested method-
ological improvements in deriving indirect utilities from
questionnaire responses, which would tend to increase
the indirect utility attached to mild health states.?

Direct or indirect?

There is no universally accepted theoretical basis for
choosing direct or indirect methods.! Some people think
that utilities should be derived from patients who really
know what the condition is like. Others think that the
citizen’s perspective is more relevant, as a locus for a
decision about use of society’s resources, and because cit-
izens can be asked to factor in societal objectives, under
conditions of uncertainty that more closely conform to
“the axioms of utility theory”. However, a preference
for direct or indirect utilities does not necessarily result
from these considerations: direct utilities derived hypo-
thetically from citizens and indirect utilities calibrated
through a survey of the general population can both
provide the advantages of the citizen’s perspective.

Implications for resource allocation

It seems that indirect methods give consistently lower
levels of utility than direct methods. This means that
there is more headroom for utility gain with indirect
methods. The utility of death, however, is fixed at zero.
Thus, in comparison with direct methods, indirect meth-
ods will favour the allocation of healthcare resources
away from interventions that prevent or delay death
in favour of those that alleviate non-fatal conditions. It
could be argued that the popularity of indirect meth-
ods for informing rationing decisions simply expresses
a legitimate societal attitude in favour of non-lethal
over lethal conditions. However, it could equally be
argued that the public would rather give more weight to
delaying death. In that case indirect methods might risk
undervaluing both personal and societal preferences.

Implications for decision makers
Those who prefer direct methods, but who wish to
exploit the convenience of indirect methods, might pro-
pose using a correction to map indirect utilities onto the
putatively more valid direct utilities. Our results show
that linear adjustments of indirect utilities can achieve
only a partial conversion to direct utility scores.

This paper adds weight to the recommendation to
be cautious when using utilities of any type. In the con-
struction of health economic models it may be prudent
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to extend the range of uncertainty beyond the confines
of statistical confidence limits and conduct a sensitivity
analysis.

Because direct and indirect methods can lead to
noticeable differences in elicited utilities, priority setting
institutions should avoid using a mixture of methods
for different decisions, otherwise a motivated choice
of method might be used to distort the outcome in a

preferred direction.
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Not good enough

We had just arrived in France for a week’s skiing. I
checked my email in the hotel lobby, and there it
was—the outcome of my specialty trainee level 3 (ST3)
interview. “You were well below the standard we
expect of registrars in this deanery. You will not
proceed to ST3 but instead will go onto an ST2-3
transition post.” Suddenly, my guaranteed run-through
training had suffered a year long hiccup.

Although I’'m not one of those people who always
knew they had to be an orthopaedic surgeon, I did
always want to be a doctor. I got into my first choice
of medical school. I achieved the degree I aimed for.

I secured my first choice junior medical and surgical
jobs. I had even, by luck, revised the right topics for
the Membership of the Royal College of Surgeons
examination. My medical career was progressing
smoothly, and arrogantly I thought the next step was
mine for the taking. As I trudged off to the slopes, my
pride was hurt, my ego dented, and I was angry and
upset.

A week of exercise in the fresh air is a great medicine,
and when I returned to work I felt entirely different. I
was going to grasp the opportunity of this extra

training and seek out every chance to develop my
experience. I would make certain that no one could
say I wasn’t ready for ST3 in August 2009. Eight
months on, and it’s turning out to be a fantastic year.
Although I may be biased, I think I have matured
as a surgeon and, more importantly, as a doctor. I've
gained a huge breadth of operative experience. I've
managed a rota and written papers. I'm definitely
better at saying “I don’t know” and asking for help and
feedback from my peers. I have been inspired,
supported, and encouraged by the consultants I've
worked with. I went on Remedy UK’s London march
(a group set up by junior doctors to lead protest at the
government’s reforms of medical training) and am the
first to say that the changes to training have tragically
led to the loss of many talented potential surgeons.
However, I cannot deny that I am extremely grateful
for the opportunity I have been given this year. I've
realised that, although it is difficult to hear, sometimes
it is simply best to be told you're just not good enough.
Christopher Brown ST2 doctor in trauma and orthopaedics, Royal
Berkshire Hospital, Reading cnbrown@doctors.org.uk
Cite this as: BMJ 2009;339:b2947
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Performance evaluation of a new rapid urine test for
chlamydia in men: prospective cohort study
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STUDY QUESTION To evaluate the performance of a new
rapid urine test for chlamydia as a potential diagnostic
and screening tool in men.

SUMMARY ANSWER With a novel signal amplification
system in combination with FirstBurst, a collection
device for first void urine, the Chlamydia Rapid Test
achieved a high level of sensitivity (82.6%) and
specificity (98.5%) compared with a nucleic acid
amplified assay, the polymerase chain reaction.

Participants and setting

The evaluation sites comprised of a young people’s
sexual health centre (site 1) and a genitourinary
medicine clinic (site 2). Eligible participants were
aged at least 16, had not taken antibiotics in the
previous month, and gave informed consent.

Design, size, and duration

The participants included 1211 men with a mean age
of 18.2 and 29.8 at site 1 and site 2, respectively. The
sample size was based on a predicted prevalence of
10% and a sensitivity rate of 85%. Participants were
recruited from March to November 2007.

Main results and the role of chance

Compared with polymerase chain reaction, the
sensitivity, specificity, positive predictive value,
and negative predictive value of the new rapid
test was 82.6%, 98.5%, 84.1%, and 98.3%, respec-
tively. Samples that yielded discordant results were
tested with the APTIMA CT kit (Gen-Probe). In
addition, 100 randomly selected specimens negative
by polymerase chain reaction and 20 concordant
positive samples were tested blinded to minimise
potential bias of testing discordant samples only.
The organism load ranged from 7.3 x10? to 6.9 x10°
plasmids/ml and correlated with the signal strength
of the Chlamydia Rapid Test.

Bias, confounding, and other reasons for caution
The urine samples for the rapid test were obtained
with FirstBurst immediately after informed consent

PERFORMANCE OF CHLAMYDIA RAPID TEST VERSUS POLYMERASE CHAIN REACTION

Sensitivity

(%)
Site 1 (n=454)
Site 2 (n=757)
Total (n=1211)
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90.0 (18/20)
80.9 (72/89)
82.6 (90/109)

Specificity Positive predictive Negative predictive
(%) value (%) value (%)

98.2 (426/434) 69.2 (18/26) 99.5 (426/428)
98.7 (659/668) 88.9 (72/81) 97.5 (659/676)
98.5(1085/1102) 84.1(90/107) 98.3 (1085/1104)

was given. For testing with polymerase chain reac-
tion, the patients waited for at least two hours before
providing a second urine sample with the standard
cup in accordance with manufacturer’s instructions.
This order of sample collection was necessary to
evaluate the rapid test without requiring the patients
to wait for the one to two hours imposed by tradi-
tional testing algorithm, but was not thought to bias
the results from previous findings.

Generalisability to other populations

The new Chlamydia Rapid Test for men showed
high sensitivity and specificity and produced
results within an hour of sample collection. This
test is suitable as a primary diagnostic tool, espe-
cially when patients need to be tested and treated
on site. It could also be used as a screening tool in
areas with high prevalence of infection, in settings
where access to nucleic acid amplification testing is
limited, or where return rate is low. It is therefore a
useful tool to enable more men to be screened and
treated in various settings. The test recognises the
genus specific chlamydial lipopolysaccharide and
thus can detect certain variants that a number of
nucleic acid based assays do not detect.

Study funding/potential competing interests

The study was funded by a Wellcome Trust grant to
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tics for the Real World, which markets the rapid
test technologies developed at the University of
Cambridge.
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CARE PROVIDED IN FINAL THREE MONTHS OF LIFE AS POSSIBLE DETERMINANTS
OF END OF LIFE DECISIONS IN 1690 CASES OF NON-SUDDEN DEATH

physician assisted

Euthanasia and other end of life decisions and care provided
in final three months of life: nationwide retrospective study

in Belgium

Lieve Van den Block,'? Reginald Deschepper,'® Johan Bilsen,'* Nathalie Bossuyt,? Viviane Van Casteren,?

Luc Deliens'®

STUDY QUESTION What is the relation between the care
provided in the final three months of life and the
prevalence and types of end of life decisions in Belgium?
SUMMARY ANSWER End of life decisions including
euthanasia or physician assisted suicide are not related
to a lower use of palliative care in Belgium, but instead
often occur within the context of multidisciplinary care.

Participants and setting

We collected data via the Sentinel Network of Gen-
eral Practitioners, an epidemiological surveillance
system representative of all Belgian general prac-
titioners. Each week physicians reported all non-
sudden deaths of patients (>1 year) in their practice;
1690 non-sudden deaths were registered.

Design

We performed a two year nationwide mortality ret-
rospective study in 2005-6 (sentinel network moni-
toring end of life care or SENTI-MELC study).

Primary outcomes

Care provided in the final three months of life and
end of life decisions as reported by general practi-
tioners. Multivariable regression analysis controlled
for age, sex, and cause and place of death.

Main results and the role of chance

Use of specialist multidisciplinary palliative care
services was associated with intensified symptom
alleviation (odds ratio 2.1, 95% confidence inter-
val 1.6 to 2.6), continuous deep sedation forgoing
food/fluid (2.9, 1.7 to 4.9), and the total of decisions

End of life decisions
with explicit life
shortening intent*

Euthanasia or Continuous deep
sedation without

suicide nutrition or hydration

No (%) who used multidisciplinary palliative care services

No

Yes

No (%) who received spiritual care

Not or to (very) small extent
Average

To (very) large extent

8(0.9) 90 (9.8) 21(2.3)
13 (2.0) 90 (14.1) 39 (6.1)
1(0.2) 64 (10.5) 21 (3.5)
7 (1.9) 58 (15.4) 23 (6.2)
43.8) 14 (13.3) 2(1.9)

*Includes non-treatment decisions with explicit life shortening intention, euthanasia, physician assisted suicide, and
life ending drugs without explicit request from patient
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explicitly intended to shorten life (1.5, 1.1 to 2.1)
but not with euthanasia or physician assisted suicide
in particular. More patients in inpatient palliative
care units died after euthanasia, physician assisted
suicide, or life ending drugs without their explicit
request compared with patients in hospitals or care
homes (P<0.05), but effects were not significant after
adjustment for differences in patients’ characteris-
tics. To a large extent receiving spiritual care was
associated with higher frequencies of euthanasia or
physician assisted suicide than receiving little spir-
itual care (18.5, 2.0 to 172.7).

Bias, confounding, and other reasons for caution

Our study used only observational data, which made
it possible to study associations but not cause and
effect relations. We also had to rely on general prac-
titioners to report end of life care and decision mak-
ing. Medical practice in hospitals might have been
difficult for general practitioners to judge, especially
concerning those aspects that are part of standard
practice and generally less often discussed with
other professionals, such as intensified alleviation
of symptoms.

Generalisability to other populations
Generalisability depends on the legal situation and
the customary ethical and moral belief systems
within palliative care, medical practice, and the
broader society in other countries. Our results do
show, however, that making life shortening decisions
and a philosophy of palliative care can and com-
monly do coexist. Sometimes far reaching decisions
to reduce patients’ end of life suffering are part of
provision of palliative care.
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