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Ethnic stereotypes and the underachievement of UK
medical students from ethnic minorities: qualitative study

Katherine Woolf," Judith Cave," Trisha Greenhalgh,? Jane Dacre’

ABSTRACT

Objective To explore ethnic stereotypes of UK medical
students in the context of academic underachievement of
medical students from ethnic minorities.

Design Qualitative study using semistructured one to one
interviews and focus groups.

Setting A London medical school.

Participants 27 year 3 medical students and 25 clinical
teachers, purposively sampled for ethnicity and sex.
Methods Data were analysed using the theory of
stereotype threat (a psychological phenomenon thought
to negatively affect the performance of people from ethnic
minorities in educational contexts) and the constant
comparative method.

Results Participants believed the student-teacher
relationship was vital for clinical learning. Teachers had
strong perceptions about “good” clinical students
(interactive, keen, respectful), and some described being
aggressive towards students whom they perceived as
quiet, unmotivated, and unwilling. Students had equally
strong perceptions about “good” clinical teachers
(encouraging, interested, interactive, non-aggressive).
Students and teachers had concordant and well
developed perceptions of the “typical” Asian clinical
medical student who was considered over-reliant on
books, poor at communicating with patients, too quiet
during clinical teaching sessions, and unmotivated owing
to being pushed into studying medicine by ambitious
parents. Stereotypes of the “typical” white student were
less well developed: autonomous, confident, and
outgoing team player.

Conclusions Asian clinical medical students may be more
likely than white students to be perceived stereotypically
and negatively, which may reduce their learning by
jeopardising their relationships with teachers. The
existence of a negative stereotype about their group also
raises the possibility that underperformance of medical
students from ethnic minorities may be partly due to
stereotypethreat. Itisrecommended that clinicalteachers
be given opportunities and training to encourage them to
get to know their students as individuals and thus foster
positive educational relationships with them.

INTRODUCTION
Medical students from ethnic minorities make up about
30% of the medical student population in the United
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Kingdom'; however, UK medical students and doctors
from ethnic minorities significantly underperform in
assessments compared with their white counterparts.>®
Some evidence suggests that the gap might be greatest
in assessments of clinical knowledge and skills, but it is
also present in machine marked tests of basic medical
knowledge.’’® Students from ethnic minorities enter
medical school with slightly lower examination grades
than white students, but this only partly explains the
gap seen later.'

In the United States, academic underperformance of
people from ethnic minorities, particularly African-
Americans, has been explained by the theory of
“stereotype threat,” whereby members of negatively
stereotyped groups can feel sufficient anxiety at the
prospect of being negatively stereotyped that they
underperform in tests.'' **

We explored stereotype threat and other factors that
might affect students from ethnic minorities learning in
clinical environments, in a sample of first year clinical
medical students and a sample of their teachers. We
aimed to explore any stereotypes about medical
students from ethnic minorities and to generate
hypotheses to explain underachievement in the
students.

METHODS

We gathered data from year 3 medical students and
their clinical teachers using one to one, face to face
interviews initially. Itbecame clear that the students did
not feel comfortable discussing ethnicity and so we
collected the rest of the data using focus groups of single
ethnicity.

Clinical teachers were purposively selected from a
sampling frame including senior surgeons, doctors,
general practitioners, and tutors in clinical skills. Data
from one London hospital’s website showed that in
2003 69% of consultants were men, 88% were white,
1% were black, and 9% were Asian. The sampling
frame was designed to reflect these demographics.
Forty clinical teachers were invited to be interviewed.
During the sampling phase participants were assigned a
sex and ethnic group on the basis of their names, and
they subsequently self reported ethnicity using the
2001 UK census categories.
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Students were purposively sampled using the demo-
graphics of the year 3 student population as a sampling
frame (information on self reported sex and ethnicity
was obtained from student records). Forty nine
students were invited by email to be interviewed
about their experiences of clinical teaching.

Of the 360 medical students of known self reported
ethnicity (94.5% of total year group), students from the
three largest ethnic groups—white, Indian, and
Pakistani—were invited to participate. We organised
potential participants by ethnicity and clinical firm
grades into six groups: Indian high achieving, Indian
low achieving, Pakistani/Bangladeshi high achieving,
Pakistani/Bangladeshi low achieving, white high
achieving, and white low achieving.

KW (British white female faculty member) carried
out the interviews. During the focus groups KW
moderated while SB (British black Caribbean female
student) took notes. Storytelling and expanding on
comments were encouraged.

We used open questions, concerning experiences of
teaching and learning in the clinical environment. The
groups also included an open question about what it
meant to be from an ethnic group (see web extra for
questions). Participants were asked what they thought
of findings that medical students from ethnic minorities
under-perform academically compared with white
students.

KW transcribed the data verbatim. We analysed all
data using stereotype threat as a theoretical framework.
KW searched the data for the ways in which
participants portrayed white students and those from
ethnic minorities in clinical teaching contexts. KW and
JC discussed the stereotypes that emerged from the
data and coded them for how they related to different
aspects of teaching and learning in the clinical
environment. Opposite examples were sought and
used to refine the analysis.

RESULTS

Overall, 26 of 40 teachers agreed to be interviewed
(65%; see bmj.com). Twenty one of 49 students invited
agreed to be interviewed (43%). Six white students and
six students from ethnic minorities were interviewed.
High achievers were more likely to attend the focus
groups than low achievers (19.3% v 9.0% of those
invited).

Importance of student-teacher relationship to learning

The student-teacher relationship was described as one
ofthe mostimportant factors in determining the quality
of learning. Teachers believed that to foster these
relationships it was important to find out about
students’ educational and pastoral needs and to tailor
the teaching to those needs. They enjoyed and put most
effort into teaching students who interacted with them,
asked questions, and seemed enthusiastic whereas
quiet students were perceived as unresponsive,
unenthusiastic, and unappreciative. Some teachers
(mainly white men) described how they behaved

antagonistically towards students they thought were
not making sufficient effort to learn:

“We’re busy, we’re fairly bullish [...] If you give me
five keen students, they get a fantastic deal. If you give
me five quiet reticent students they get a crap deal”
(teacher 25: male surgeon, other ethnic group)

“A little bit of fear ain’t a bad thing from where I come
from. I may push someone over the edge and they’ll
probably commit suicide and I'll be terribly sorry but
that’s a risk I will take [...] If they’re prepared to work
together, I will work with them, literally the whole time
on the firm, if they’re not, don’t bother me about it, go
and get a life because you’re not going to enjoy it”

(teacher 18: male surgeon, white)

Students described how they appreciated the tea-
chers’ efforts and learnt most when teachers interacted
with them. They did not like being taught by teachers
who seemed unenthusiastic, or who ignored or
humiliated them. They explained that they would not
feel able to interact or might not attend those sessions:

“I think most of when I learn when there’s lots of
perhaps student-teacher interaction” (student 2: male,
Asian)

“[Bullying tactics] will tend to make [students] quieter,
they don’t tend to ask questions and they tend to leave
sessions confused and I think that leads to them
thinking ‘there’s no point in me learning™ (student 1:

female, Asian)

Perceptions about “typical” Asian medical students

As well as having perceptions about “good” clinical
students, clinical teachers had perceptions about Asian
students. Students, including Asians, had similar
perceptions.

In terms of their relationship with books, the
“typical” Asian student was viewed as conscientious,
hard working, and bright. Non-Asian participants were
more likely to qualify this picture with a flip side: that
being over-reliant on books made the “typical” Asian
student inflexible and less able to adapt to new ways of
behaving. Thus it was perceived that although Asian
students had excellent school examination results,
learning clinical medicine required flexible learning
and that such students might struggle in these
circumstances:

“Students that are of South Asian or Indian origin tend
to be, or come across as being far more academically
knowledgeable and they can justify what they’re doing
and they’re very very bright, but actually putting that
into practice and both with communication and
practical skills doesn’t seem to gel that well” (teacher

11: female clinical skills tutor, white)

In terms of their relationships with patients, non-
Asian participants perceived the “typical” Asian
student as a poor communicator, either because of
varying degrees of linguistic problems, which
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(allegedly) made them feel under-confident, or because
they were culturally more formal than white students:

“It’s much more common to come across an Asian
student, even if they’re English-born, that has formal
relationships with patients than it is to find a, a white
British-born person having formal relationships with
patients” (teacher 10: female general practitioner,
white)

“I’ve had people [students] who are, for example, from
the Far East who are extremely polite you know very
polite and so on, but may come across um, in not quite
the same, justbecause they’re you know of their culture
being extremely polite, may not come across [to
patients|] as well” (teacher 3: male doctor, Black
African)

In terms of their relationships with teachers, the
“typical” Asian student was perceived by non-Asian
teachers and one non-Asian student as shy, quiet,
reserved, and under-confident. Clinical teachers
thought this was because Asians were overly respectful
of authority:

“Some of these sweet little Asian girlies are very hard to
get through to. I’'m quite a physically biggish sort of
chap, maybe that’s another factor. I’'m older, obviously
that’s a factor. I'm male. I'm ... they don’t commu-

nicate terribly well” (teacher 2: male doctor, white)

The “typical” Asian student was seen by Asian and
non-Asian participants as more likely to be studying
medicine to conform to their parents’ wishes; and non-
Asians were more likely to equate this with havingled a
sheltered life and being less mature and autonomous.
Differences in motivation were seen by participants
from different ethnic groups as indicating that Asian
students would be less likely to be deep learners, caring
communicators, active participants in their learning,
and ultimately good doctors:

“You sometimes find that students who are incredibly
disillusioned say ‘I went in to medicine because of this
that and the other, because my parents wanted me to’
[...] My parents certainly wanted me to become a
doctor butI wanted to. Um, it worked that way [...] ’'m
speaking from an Asian background not for anyone
else. Um, it’s quite well known” (teacher 22: female
general practitioner, Asian)

“There’s a stigma of sort of ethnic families wanting
their children to do best and then there’s the whole
doctor, lawyer, you know, get the upper, upper rank
jobs or whatever they’re called and so I suppose if
they’re thinking ‘oh bollocks, I've got to choose
between three jobs, I’ll choose the doctor then’”
(student 12: male, white)

“You do get a lot of Asian families who push their
children to be doctors [....] Even if we’re born and bred

here and we’ve lived here for about 30 years, it’s still
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the kind of thing: if your son’s a doctor that’s fine”

(student 2: male, Asian)

Perceptions about “typical” white students

The idea of the “typical” white student was less well
developed; however, white students were perceived by
teachers and students as being autonomous learners
who were dedicated and self motivated; were tough but
sociable team players, as evidenced by their love of
rugby; and were confident, outspoken, and good
communicators (especially the women). Sometimes
white students were perceived as pushy or arrogant,
although these characteristics were deemed likely to
help students succeed:

“White female students seem to have, for me, the best
communication skills with patients. And be most
patient-oriented in their approach” (teacher 11: female
clinical skills tutor, white)

“The white people who get into medical school, they’re
just across the board they’re more motivated and are
doing it for the right reasons and they always have that

in mind” (student B: female, Indian high achieving

group).

DISCUSSION

Teachers of clinical medical students, and the students
themselves, have strong perceptions about “typical”
Asian students, and there is a systematic mismatch
between these perceptions and the perception of what
makes a “good” clinical student.

The strong theoretical underpinnings of the data
analysis were useful in organising the data mean-
ingfully and in generating hypotheses for future testing
on the ways in which stereotyping, teacher-student
interactions, and performance are related. Both stu-
dents and teachers were interviewed, which provided
triangulation of the results, and the data were analysed
by two researchers with different backgrounds, which
improved validity and reliability.

Our study has some limitations. The study design
was based on what students and teachers said they
thought and did, not on direct observation of what they
actually did. The triangulation of results suggested
these descriptions were valid.

The sex, ethnicity, and age of the interviewer (British
female, white) may have affected participants’ discus-
sion of certain topics. That students in the one to one
interviews felt uncomfortable discussing ethnicity
means that potentially important topics may not have
been covered. This taboo was addressed by running the
focus groups: students in the interviews and focus
groups gave similar answers to non-controversial
questions, but additional themes arose in the focus
groups.

Thelow participation rate in the focus groups and the
relatively low numbers of non-white clinical teachers
may have introduced a systematic bias. This is

613



614

important as low achieving students were less likely to
attend the focus group than high achieving students,
and teachers from ethnic minorities may have had
different ideas from white teachers. This was an
exploratory study designed to open up areas for further
research.

Generalisability is a problem inherent in all qualita-
tive studies. For example, the terms “ethnic minority,”
“non-white,” and “Asian” are not considered inter-
changeable in many contexts; however, in the context
of a medical school where most of the students from
ethnic minorities are of South Asian origin (Indian,
Pakistani, Sri Lankan), when participants spoke of
“ethnic minorities” or “non-whites” these terms were
interpreted as meaning “Asian”—a term used by many
of the Indian and Sri Lankan participants to refer to
themselves. The aim of this study, however, was to
provide a preliminary exploration of the topic with a
view to prompting reflection by teachers, students, and
policy makers, and informing future research.

Much of the previous research into ethnicity in
medical education has related to measuring differences
in performance between ethnic groups.”®® Although
these differences are important, these studies provide
little insight into the reasons why this gap exists.
Previous studies have found that students from ethnic
minorities can experience marginalisation and
segregation.”®'* We looked at the ways in which
students from different ethnic groups perceive each
other but not the ways in which they thought they
behaved towards each other.

One study'? argued that for stereotype threat to have
an effect students have to be concerned that people will
make negative assumptions about them on the basis of
the stereotype and that by behaving in a particular way
they are conforming to that negative stereotype.
According to that study this concern can make students
sufficiently anxious to negatively affect their perfor-
mance, or can prompt them to try and behave in a way
that counters the stereotype. A male Asian student
described how he thought he needed to work extra
hard to combat any possibility that he would be
negatively stereotyped as an underachiever. A female
Indian Muslim student said that she believed that her
seniors assumed she was “substandard” on the basis
that she wore a headscarf.

Research shows that relying on stereotypes can stop
people from searching out information that conflicts
with the stereotype (confirmation bias'’). One study'?
recommends that to combat the effects of stereotyping,
teachers should get to know their students individually.
Even in the absence of stereotype threat, however,
Asian students who are stereotyped and therefore not
seen as individuals are less likely to have effective
educational relationships with their teachers.*'” Stu-
dents who perceive that they are being stereotyped
may find it more difficult to learn, as negative emotions
interfere with learning.'® Clinical teachers with

WHAT IS ALREADY KNOWN ON THIS TOPIC

Medical students from ethnic minorities under-perform
academically compared with their white colleagues, for
reasons that are unclear

US research has linked underperformance in college
students from ethnic minorities to a psychological
phenomenon known as stereotype threat—systematic
differences in expectations and treatment owing to
pervasive negative stereotypes

WHAT THIS STUDY ADDS

In one London medical school, Asian clinical medical
students were negatively stereotyped by clinical teachers
and students as overdependent on book learning and quiet
in class

Participants believed these attributes explained
underperformance in the Asian students, raising the
possibility that stereotype threat may be occurring

Clinical teachers disliked teaching students they perceived
as having these attributes, and students reported being
unable to learn from unenthusiastic teachers, suggesting
that negative stereotyping can adversely affect learning

stereotypical views of Asian students may feel less
positive about teaching them.

We recommend that clinical teachers should get to
know their students as individuals, and that employers
should provide the training and infrastructure to help
them achieve this task. This will benefit most students
but has the additional advantage for students from
ethnic minorities of countering the effects of stereo-
typing, including stereotype threat.

Several studies, mainly with US college students,
have measured stereotype threat and investigated
the ways in which it can be manipulated
experimentally."'"®* Such studies could usefully be
replicated with UK medical student populations.
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Commentary: An “ethnic minority” medical student

Hugh Ip

I began my medical studies in London in 2003, naive,
but brimming with enthusiasm. Five years on' I have
more insight into the challenges medical students face,
as well as the particular implications of belonging to an
ethnic minority. In their study, Woolf et al describe
stereotypical views of South Asian medical students. I
think that students and teachers hold similar views of
Chinese medical students: conscientious, hardwork-
ing, and bright in terms of book learning, but weaker at
communicating with patients and teachers.

The authors suggest that academic performance is
adversely affected by negative stereotypes (stereotype
threat). I feel that my mindset—that of an international
student—shielded me from some of these adverse
effects. I left behind family and friends in Hong Kong
with my eyes wide open. When I landed at Heathrow
airport a week before the start of term I knew that I
would have to adapt to a new culture. I expected to be
perceived differently from the “white British” student
and I was prepared to adapt my learning style with a
positive attitude.

Maybe my awareness of ethnic stereotypes was
heightened by my secondary education in an inter-
national school. I was taught by British teachers who
deftly facilitated cross cultural learning and friendship
between students of almost 30 nationalities. Woolf et al
“recommend that clinical teachers should make efforts
to get to know their students as individuals.” Pressured
clinicians, with less time and training, will find it more
difficult than my school teachers did.

Hong Kong is a cosmopolitan city, London even
more so. During my clinical studies I have probably
encountered as many doctors and patients from ethnic
minorities as white doctors and patients. I wonder how
medical students from ethnic minorities fare in less
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diverse parts of the United Kingdom. How prevalent
are the adverse effects of negative stereotyping and do
they vary?

Perhaps the diversity of the medical student popula-
tion matters too. In facing the pressures of medical
studies I have found the support of fellow students
invaluable.” It is not surprising that ethnically Chinese
friends (from various countries) find it easier to
empathise with my own struggles—for example,
academic and familial—given our shared cultural
background. Some white students, however, not only
befriend students from ethnic minorities superficially
but also go beyond stereotypes to understand the
particular challenges they face, for which I am grateful.

Thirty per cent of the UK medical student population
come from ethnic minorities. This percentage looks set
torise, in light of the government’s widening participa-
tion initiative.’ The study by Woolf et al, of the adverse
effects of negative stereotyping on learning, is highly
relevant to students from ethnic minorities as well as
the patients they will one day serve. The authors offer
suggestions for clinical teachers to counter stereotype
threat, but medical students have responsibilities too.
Although we cannot change the colour of our skin, we
can persevere4 by grasping any learning opportunities
that present and making ourselves teachable as best we
can.

Hl is a former student editor of the Student BM).
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Exposure to antipsychotics and risk of stroke: self controlled

case series study

lan ) Douglas, Liam Smeeth

ABSTRACT

Objectives To investigate the association between use of
typical and atypical antipsychotic drugs and incidence of
stroke in patients with and without dementia.

Design Self controlled case series.

Setting UK based electronic primary care records in the
general practice research database (GPRD).

Participants All patients registered in the database with a
recorded incident stroke and at least one prescription for
any antipsychotic drug before the end of 2002: 6790
eligible participants were identified and included in the
final analysis.

Main outcome measures Rate ratio for stroke in periods of
time exposed to antipsychotics compared with
unexposed periods.

Results Use of any antipsychotic drug was associated with
a rate ratio for stroke of 1.73 (95% confidence interval
1.60t01.87):1.69 (1.55t0 1.84) fortypical antipsychotics
and 2.32 (1.73 to 3.10) for atypical antipsychotics. In
patients receiving any antipsychotic drug, the rate ratios
were 3.50 (2.97 to 4.12) forthose with dementia and 1.41
(1.29 to 1.55) for those without dementia.

Conclusions All antipsychotics are associated with an
increased risk of stroke, and the risk might be higherin
patients receiving atypical antipsychotics than those
receiving typical antipsychotics. People with dementia
seem to be at a higher risk of an associated stroke than
people without dementia and use of antipsychotics
should, when possible, be avoided in these patients.

INTRODUCTION

Concerns have been expressed about an increased risk of
stroke associated with atypical antipsychotic drugs.' In
2004 the United Kingdom’s Committee on Safety of
Medicines (CSM) recommended avoiding the use of
atypical antipsychotic drugs among people with
dementia.’

We used a within person case series design to assess the
risk of stroke associated with antipsychotic drugs. We
examined whether some or all of the previously
observed increased risk of stroke associated with anti-
psychotic drug use could be attributable to confounding,
whether the risk of stroke associated with typical and
atypical antipsychotic drug use differs, and whether the
risk of stroke associated with antipsychotic drug use is
higher among people with dementia.

METHODS

Selection of participants

Patients were selected from those registered with the
general practice research database before 2003.

Eligible participants all had a first ever incident
diagnosis of stroke on or before 31 December 2002
and had been prescribed atleast one antipsychotic drug
before this date.

Self controlled case series analysis

The self controlled case series method relies on
intraperson comparisons in a population of individuals
who have both the outcome and exposure of interest.
Rate ratios compare the rate of events during exposed
periods of time with the rate during all other observed
time periods.® This method removes the potential
confounding effect of characteristics that vary between
individuals, such as frailty and risk factors for vascular
disease.

For each participant, we identified and classified all
prescriptions for antipsychotic drugs before the end of
2002. When possible, we calculated the expected
length of exposure after each prescription. Each
individual’s observation time was then divided into
fully exposed periods covered by the expected length
of exposure, followed by a sequence of five 35 day
periods after treatment up to a maximum of 175 days
after the expected end of a treatment period. We also
searched each patient’s medical record for diagnoses
indicating dementia before stroke to allow subgroup
analysis in these patients.

We estimated the relative rate ratios with conditional
Poisson regression, adjusting for age at stroke in five
year bands. We assessed the impact of exposure to any
antipsychotic medication, looked at the effect of any
antipsychotic drug among patients with and without
dementia, and measured the differential effects of
typical and atypical antipsychotics among all patients
and stratified by dementia status.

RESULTS

We identified 6790 eligible patients (4353 women) in
the database with at least one prescription for an
antipsychotic drug and a recorded incident stroke
between January 1988 and the end of 2002. Of these,
905 patients were prescribed at least one atypical
antipsychotic drug and 6334 were prescribed at least
one typical antipsychotic drug during the study period.
The median age at first exposure to any antipsychotic
drug was 80, while median age at the time of first
recorded stroke was 81; 1423 patients had a recorded
diagnosis of dementia before the incident stroke and
these patients were slightly older than those without
dementia at the time the first antipsychotic drug was
prescribed. In total, 5885 patients received a
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Case series analysis for antipsychotic drugs: association between exposure and stroke. Figures
are rate ratios (95% confidence intervals)

Any antipsychotic Typical onlyt Atypical onlyt
All patients (n=6790)

No on group

6790 - 5885 - 456
1.73(1.60t01.87) 1.69 (1.55t01.84)  2.32(1.73t0 3.10)

Exposed v unexposed periods
Patients with recorded dementia (n=1423)

No in group

1423
3.50 (2.97 t0 4.12)

1208 85
3.26 (2.73t03.89) 5.86(3.01t011.38)

Exposed v unexposed periods

Patients without recorded dementia (n=5367)

5367 4673 371
1.41 (1.29t0 1.55) 1.40 (1.26to 1.54)  1.90 (1.36 to 2.65)

No in group

Exposed v unexposed periods

NA=not applicable (no events).
tPatients who received both typical and atypical antipsychotics not included in this analysis.

prescription for a typical but not an atypical anti-
psychotic drug during the study period, and 456
patients received prescriptions only for atypical anti-
psychotics. The age at first recorded exposure to
antipsychotics was similar for patients exposed only to
typical or atypical antipsychotics. The 449 remaining
patients received prescriptions for both typical and
atypical antipsychotics. Among patients with demen-
tia, 1212 received only typical antipsychotics and 85
received only atypical antipsychotics. The median
duration of total observation period included in the
analysis was at least four years for each subgroup.

The rate ratio for stroke among all patients
prescribed any antipsychotic drug was 1.73 (95%
confidence interval 1.60 to 1.87), comparing exposed
with unexposed baseline periods (table). During the
periods after treatment the rate ratio fell towards unity
(see bmj.com). During exposed periods, the rate ratio
was 1.69 (1.55 to 1.84) for patients receiving only
typical antipsychotics and 2.32 (1.73 to 3.10) for
patients receiving only atypical antipsychotics. During
periods of treatment with any antipsychotic drug the
rate ratio was 3.50 (2.97 to 4.12) in patients with
recorded dementia before strokeand 1.41 (1.29 to 1.55)
in patients with no record of dementia before stroke. In
patients with dementia and only typical antipsychotic
drug prescriptions, the rate ratio for stroke was 3.26
(2.73 to 3.89). This compares with a figure of 5.86 (3.01
to 11.38) in patients with dementia and only treated
with atypical antipsychotics. Patients without dementia
before stroke and receiving only typical antipsychotics
had a rate ratio of 1.40 (1.26 to 1.54) compared with a
figure of 1.90 (1.36 to 2.65) in patients without
dementia and receiving only atypical antipsychotics.
In all analysis subgroups, the rate ratio for stroke
subsequently fell towards unity during the phase after
treatment (see bmj.com).

DISCUSSION

The previously observed increased risk of stroke
associated with use of antipsychotic drugs is not
attributable to differences in baseline cardiovascular
risk between people prescribed and not prescribed these
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drugs. The risk of stroke is slightly higher with use of
atypical rather than typical antipsychotic drugs. The
magnitude of the increased risk of stroke associated with
antipsychotic drug use is more than twice as great among
people with dementia compared with those without.

Strengths and weaknesses

A key advantage of this study is the use of the self
controlled case series design. We censored follow-up
for all patients at the end of 2002 as this was when
concerns about the effects of antipsychotic drugs in
patients with dementia first emerged. This should
avoid possible biases arising from altered prescribing
habits in the light of these findings.

Our study was large and statistically powerful and
used routine clinical data from the UK general practice
research database, whichislargely representative of the
population of the UK and so the results are likely to be
highly generalisable.* A potential weakness might
relate to the quality of the clinical data. Drug
prescriptions in the database are generated by practice
computers to ensure the accuracy of the electronic
prescribing records. Prescription data were highly
detailed and recorded before people developed stroke
so there was no potential for recall bias. Some patients
were probably not taking their prescribed anti-
psychotics during periods we classified as exposed,
though this would result only in a reduced effect
estimate for antipsychotic drug exposure. There might
have been some inaccuracy in our estimation of
exposed and unexposed periods.

We chose not to include less serious outcomes
related to stroke, such as transient ischaemic attack, as
the ascertainment rate and accuracy of dating for these
eventsis probably less reliable. Over 85% of the strokes
identified in this study were recorded with codes that
did not specify the subtype of stroke. Nevertheless, we
carried out a subgroup analysis in the 233 patients with
designated haemorrhagic stroke. The rate ratio for this
subgroup, considering exposure to any type of anti-
psychotic, was 1.14 (0.71 to 1.84), indicating that the
effect might be limited to non-haemorrhagic stroke.

WHAT IS ALREADY KNOWN ON THIS TOPIC

Atypical antipsychotics might increase the risk of stroke in
elderly patients, but this association could be due to
unmeasured or uncontrolled confounding

The extent to which typical antipsychotics are associated
with anincreased risk of stroke and whether the effect is the
same in patients with dementia as those without is not
known

WHAT THIS STUDY ADDS

Both typical and atypical antipsychotic drugs are associated
with an increased risk of stroke and this association is
unlikely to be caused by confounding

Therisk of stroke in patients receiving antipsychotics seems
to be greater in those with dementia than those without
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Conclusion

We have established that all types of antipsychotics
carry an increased risk, although the risk might be
somewhat higher with the atypical drugs. As the
background risk of stroke in elderly patients is
relatively high,” we reaffirm that the risks associated
with antipsychotic drug use in patients with dementia
generally outweigh the potential benefits, and use of
antipsychotic drugs in these patients should be avoided
whenever possible.
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Effect on birth outcomes of a formalised approach to care in
hospital labour assessment units: international, randomised
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ABSTRACT

Objective To determineifa complex nursingand midwifery
intervention in hospital labour assessment units would
increase the likelihood of spontaneous vaginal birth and
improve other maternal and neonatal outcomes.

Design Multicentre, randomised controlled trial with
prognostic stratification by hospital.

Setting 20 North American and UK hospitals.
Participants 5002 nulliparous women experiencing
contractions but not in active labour; 2501 were allocated
to structured care and 2501 to usual care.

Interventions Usual nursing or midwifery care for a
minimum of one hour of care by a nurse or midwife trained
in structured care, consisting of a formalised approach to
assessment of and interventions for maternal emotional
state, pain, and fetal position.

Main outcome measures Primary outcome was
spontaneous vaginal birth. Other outcomes included
intrapartum interventions, women’s views of their care,
and indicators of maternal and fetal health during hospital
stay and 6-8 weeks after discharge.

Results Outcome data were obtained for 4996 women.
The rate of spontaneous vaginal delivery was 64.0%
(n=1597) in the structured care group and 61.3%
(n=1533) in the usual care group (odds ratio 1.12, 95%
confidence interval 0.96 to 1.27). Fewer women allocated
to structured care (n=403, 19.5%) rated staff helpfulness
as lessthanvery helpful than those allocated to usual care
(n=544, 26.4%); odds ratio 0.67, 98.75% confidence

interval 0.50t0 0.85. Fewerwomen allocated to structured
care (n=233, 11.3%) were disappointed with the amount
of attention received from staff than those allocated to
usual care (n=407, 19.7%); odds ratio 0.51, 98.75%
confidenceinterval 0.32 to 0.70. None of the other results
met prespecified levels of statistical significance.
Conclusion A structured approach to care in hospital
labour assessment units increased satisfaction with care
and was suggestive of a modest increase in the likelihood
of spontaneous vaginal birth. Further study to strengthen
the intervention is warranted.

Trial registration Current Controlled Trials
ISRCTN16315180.

INTRODUCTION

Labour assessment units are a routine feature in North
American hospitals but remain uncommon elsewhere.
They offer an opportunity for primary and secondary
prevention of intrapartum complications.

Several studies have found associations between
anxiety before active labour and intrapartum
complications."* Women in latent labour who
expressed negative feelings about their ability to cope
or had high pain ratings were more likely to develop
intrapartum complications.” Malposition of the fetal
head hasbeen associated with a prolonged latent phase,
increased pain, higher maternal anxiety, complications
in active labour, and higher rates of operative
delivery.®® Medical interventions during active labour,
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such as epidural analgesia, can be effective treatments
for problems resulting from malposition, but they do
notincrease the likelihood that the fetal head will rotate
to the occiput anterior position.'® Simple positioning
techniques may encourage rotation and descent.’
Although caesarean delivery rates continue to
increase,'' spontaneous vaginal birth is widely
regarded as the safest method of birth for healthy
mothers and babies at low risk."> We determined the
effects on the likelihood of spontaneous vaginal birth of
a formalised approach to care in labour assessment

Comparisons of maternal outcomes from randomisation until postnatal hospital discharge.
Values are numbers (percentages) of women unless stated otherwise

Structured care

Event (n=2497) Usual care (n=2499) 0dds ratio (CI)
Labour onset:

Spontaneous C 2232(89.4)  2209(88.4)

Induced 255(10.2) 283 (11.3)

No labour 8(0.3) 6(0.2)

Oxytocin started after active labour 1553 (62.2) 1587 (63.5) 0.95(0.77 to 1.12)*
Analgesia or anaesthesiat: N N B

Regionalf 2112 (84.6) 2159 (86.4) 0.85 (0.62 to 1.08)*

Intramuscular or intravenous opioid N 1126 (45.1) N 1078 (43.2) N

Nitrous oxide 167 (6.7) 146 (5.8)

Pudendal, paracervical, saddle block 8(0.3) 4(0.2)

General 1606 2209

Other§ 6(0.2) 2(0.1)

None 112 (4.5) 112 (4.5) 1.06 (0.54 to 1.58)*
Continuous electronic fetal heart rate 2117 (84.8) 2160 (86.4) 0.84 (0.59 to 1.08)*
monitoring
Method of delivery:

Spontaneous vaginal delivery 1597 (64.0) 1533 (61.3) 1.12(0.96 to 1.27)*

Instrumental vaginal delivery 341037 362(145)

Vacuum 231 240

Forceps (low or mid) 110 122

Caesarean delivery 559 (22.4) 604 (24.2) 0.90 (0.71 to 1.10)*
Perineal trauma requiring suturing: N 1336 (53.5) N 1350 (54.0) N 0.98 (0.82t0 1.13)*

Episiotomy 569 573

Second degree laceration 764 790

Third or fourth degree laceration N 131 N 111 N

Other 3 0
Maternal death 19 0
Health problems during postnatal stay: - -

Postnatal fever 24 (1.0) 23(0.9)

Haemorrhage »1000 cc 51(2.0) 49 (2.0)

Transfusion given N 13 (0.5) N 7(0.2) N

Other** 10 (0.4) 4(0.2)

Length of postnatal hospital stay, 50.1 (41.4, 63.5) 50.3 (41.2, 64.1),
median (interquartile range), hours P=0.75%t

*Spontaneous vaginal delivery was primary outcome; prespecified confidence interval 95%. Oxytocin, regional
analgesia, electronic fetal heart rate monitoring, and caesarean delivery were “other” outcomes; prespecified
confidence interval 99.5%. Perineal trauma requiring suturing was a secondary outcome; prespecified

confidence interval 98.75%.

1Some women had more than one form of analgesia or anaesthesia.

fEpidural analgesia, combined spinal anaesthesia and epidural, or spinal anaesthesia.

§Sterile water injections (n=7) and intrathecal opioid (n=1).

{iDue to undetected haemorrhage from uterine artery after caesarean delivery. Data safety and monitoring
committee concluded that death was unrelated to the trial.

**Such as hospital acquired pneumonia; severe pregnancy induced hypertension; septic pelvic
thrombophlebitis; severe endometriosis; major delivery complications (tear of small bowel, cystostomy, bladder
tear, severe bleeding requiring laparotomy, hysterectomy).

}1Prespecified “other” outcome.
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units, which focused on assessment of and anticipatory
guidance on cognitive-emotional state, pain, and fetal
position.

METHODS
The study was a multicentre, randomised controlled
trial with prognostic stratification by hospital. A group
of nurses or midwives at each hospital were trained in
the structured approach (see box on bmj.com).
Eligible hospitals had to have a pre-existing, separate
labour assessment unit and a spontaneous vaginal
delivery rate of 75% or less. In North America the units
were staffed by nurses and in the UK by midwives, but
the approach was the same—to determine whether a
woman should be admitted to the labour ward or sent
home to await active labour. Women were eligible for
the study if they were nulliparous, had a live singleton
fetus in the cephalic position, had no contraindications
tolabour, were able to give informed consent, and were
experiencing contractions but did not meet labour
ward criteria for admission.

Treatment protocol

Baseline data were obtained after consent was obtained
and before randomisation; the nurse or midwife
accessed the trial website to obtain the participant’s
study group allocation. Women assigned to the
experimental group received one to one care by a
nurse or midwife trained in structured care. The
structured care provider determined fetal position
and asked the woman to describe her thoughts during
thelast contraction and to rate pain on a visual analogue
scale. The provider used positioning techniques,
comfort measures, and simple cognitive restructuring
techniques such as positive visual imagery and refram-
ing negative thoughts, and offered anticipatory gui-
dance about coping with active labour (see box on
bmj.com).

Women assigned to the control group received care
by a nurse or midwife without training in structured
care. One nurse or midwife often provided care to
more than one woman.

The length of time women received structured care
or usual care was designed to reflect the usual time
spent by women in labour assessment units (1-4 hours).
In both groups the decision on whether to admit
women to the labour ward or to send them home was
made as per usual hospital policy. No woman was
invited to participate while a trial participant was in the
labour assessment unit unless privacy could be assured.

Compliance

Centres were instructed not to randomise women
unless providers of usual care and structured care
were available. Structured care providers could care
for non-study women. Usual care providers could not
care for women in the structured care group. Com-
pliance was assessed in two ways. We expected that
over 90% in each group would receive their assigned
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method of care immediately after randomisation. In
addition, providers’ reports of their care for women in
the structured care group provided evidence of
adherence to the main components of the intervention.

Outcomes

The primary outcome was spontaneous vaginal birth.
Secondary outcomes were the number of women who
had no intrapartum analgesia or anaesthesia, had
perineal trauma requiring suturing, and reported
negative views of their care. Other study outcomes
included the number of women with more than two
visits for assessment of labour; use of intrapartum
oxytocics, regional analgesia, and electronic fetal heart
rate monitoring; length of hospital stay; and indicators
of short term and longer term maternal and neonatal
morbidity, including postnatal emotional distress,
readmission to hospital of mother or baby for delivery
related complications during 6-8 weeks after birth,
neonatal transfer to a special care nursery, and fetal
death or neonatal death.

Trained research nurses or midwives at each hospital
abstracted data from the medical records and entered
them into forms on the trial website.

Participants were asked to complete a questionnaire
6-8 weeks after the birth, focusing on their health, their
baby’s health, and their satisfaction with care. The
questionnaire included the Edinburgh postnatal
depression scale (score >12 indicates postnatal depres-
sive symptomatology).'® A systematic review identified
key factors influencing satisfaction with childbirth,"
and the questionnaire items were adapted from one of
the most reliable and well validated population based
surveys of satisfaction with childbirth."’

Statistical analysis

We analysed the results according to intention to treat.
For the primary outcome we used a significance level of
0.05 (two tailed). We set the significance level for
secondary outcomes at 0.0125 and for other study
outcomes at 0.005. Because we expected variation
owing to the effects of unknown characteristics of the
hospitals, the analytical approach allowed the propor-
tion of women experiencing spontaneous vaginal birth
and treatment effects to vary between hospitals. For
binary outcome variables we compared the groups
using a logistic regression model with a random
hospital effect for the intercept and slope. We present
the odds ratios and accompanying confidence intervals
(corresponding to the preset P values for primary,
secondary, and “other” outcomes). We used a similar
logistic regression model to explore the interaction
effects between baseline variables and treatment group
on the primary outcome. For length of hospital stay we
analysed data using a linear regression model with a
random hospital effect for the intercept and slope, using
the log of length of stay as the dependent variable.
Statistical procedures were done using SAS version 9.1.
For ratings of women’s views of their care we followed

the standard practice of comparing the frequencies
with which less than very positive views were
reported."* !

RESULTS

Twenty hospitals participated in the trial, eight in
Canada, 10 in the United States, and two in the UK.
Training in structured care was provided to 505 nurses
and midwives; the remaining 1351 were available to
provide usual care. The labour assessment units varied
in design, size, and staffing.

Weenrolled 5002 women between 1 May 2003 and 6
March 2007 (see bmj.com). Immediately after rando-
misation allocated care was provided to 2412 of 2501
women (96.6%) in the structured care group and to
2497 of 2501 women (99.8%) in the usual care group
(see bmj.com). Structured care providers completed
forms describing their activities for 2406 of the 2497
women in the structured care group (96.4%). One or
more structured care interventions were provided to all
but seven women (99.8%).

Outcomes

Primary and secondary outcomes

The rate of spontaneous vaginal delivery was 64.0%
(n=1597) in the structured care group and 61.3%
(n=1533) in the usual care group (odds ratio 1.12, 95%
confidence interval 0.96 to 1.27; table). The groups
were comparable for women who had no intrapartum
analgesia or anaesthesia and for those requiring
suturing for perineal trauma (table). Fewer women
allocated to structured care (n=403, 19.5%) rated staff
helpfulness as less than very helpful than those
allocated to usual care (n=544, 26.4%); odds ratio
0.67, 98.75% confidence interval 0.50 to 0.85. Fewer
women allocated to structured care (n=233, 11.3%)
were disappointed with the amount of attention
received from staff than those allocated to usual care
(n=407, 19.7%); odds ratio 0.51, 98.75% confidence
interval 0.32 to 0.70.

Other immediate maternal outcomes

Comparable numbers of women in both groups were
sent home from the labour assessment unit on more
than two occasions. In the structured care group 84.6%
(n=2112) of women had regional analgesia, compared
with 86.4% (n=2159) in the usual care group. The rate
of caesarean delivery in the structured care group was
22.4% (n=559), compared with 24.2% (n=604) in the
usual care group. One mother died due to haemor-
rhage from a uterine artery after caesarean delivery.
Otherimmediate maternal outcomes were comparable
between groups.

Mothers' and babies health 6-8 weeks afier discharge

In total, 76.0% (n=1570) of mothers in the structured care
group rated their general health as excellent or very good
compared with 74.7% (n=1542) in the usual care group.
Postnatal depressive symptomatology was present in
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Prolonged latent phase labour is associated with increased
risk of operative delivery and neonatal morbidity

Hospital labour assessment units are prevalent in North
America but uncommon elsewhere

WHAT THIS STUDY ADDS

Aformalised approachto carein hospital labourassessment
unitsimproveswomen’s views of theircareand may increase
the likelihood of spontaneous vaginal birth

Labour assessment units may want to consider
standardising the care provided to include assessment and
interventions for maternal psychological state, pain, and
positioning

134 (6.5%) mothers in the structured care group,
compared with 149 (7.2%) in the usual care group
(odds ratio 0.84, 99.5% confidence interval 0.36 to 1.32).
Most mothers rated their baby’s health as excellent or
very good (95.7% in structured care group, 94.9% in
usual care group). Forty four women in the structured
care group and 37 women in the usual care group were
readmitted for delivery related complications (odds ratio
1.19, 99.9% confidence interval 0.34 to 2.04). Sixty six
babies in the structured care group and 83 in the usual
care group were readmitted (0.78, 0.37 to 1.20).

DISCUSSION

We evaluated a structured approach to nursing or
midwifery care in hospital labour assessment units,
which included assessment of and interventions for
maternal emotional state, fetal position, and pain,
during a minimum of one hour. With the important
exception of women’s views of their care, results did
not reach conventional levels of statistical significance.
The trend towards increased likelihood of spontaneous
vaginal birth indicates that further refinement of the
intervention is warranted.

Compliance was excellent, and reports from the
providers of structured care indicated that the inter-
vention was applied appropriately and consistently
across and within sites. In this large multicentre trial it
would have been prohibitively expensive to directly
observe the providers’ actions. We took several
measures to prevent contamination. Throughout the
trial we emphasised the importance of maintaining
distinct study groups and the uncertainty of the value of
the experimental approach. Staff providing structured
care were volunteers who were favourably disposed
towards the type of care. Staffing was such that usual
care rarely allowed for one to one attention for 1-4
hours, as required in structured care. Complex inter-
ventions such as structured care have the advantage of
mirroring the real world of practice, in which assess-
ments and interventions are tailored to individual
needs. Furthermore, synergistic effects among compo-
nents of an intervention would be lost if each were
evaluated individually.'® However, complex
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interventions have the disadvantage of leaving some
uncertainty about the importance of each component
of the intervention.'” Our approach reflected current
best practice guidelines, by addressing context, collect-
ing the best evidence, developing a conceptual model
to explain the links between intervention components
and outcome, and standardising the intervention.'®'®
None the less, the labour assessment units did not seem
to delay admission to the labour ward, as nearly 60% of
participants (n=2897) were not in active labour when
admitted (see bmj.com).

Given the low intensity of the intervention, the
absence of evidence of risk, the potential population
effects if it were adopted, the continuing rise in
caesarean delivery rates, and the beneficial effect on
satisfaction with care, hospitals with labour assessment
units may want to consider incorporating structured
care into routine practice.

A combination of structured care plus strict
adherence to a policy of delayed admission to the
labour ward until clinically indicated may yield
greater benefits. Questions remain about the
optimum setting for women in latent phase labour
and about the characteristics of hospitals that influ-
ence the effectiveness of forms of intrapartum nursing
or midwifery care.
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Implementation of computerised physician order entry
(CPOE) and picture archiving and communication systems
(PACS) in the NHS: quantitative before and after study

Simon Collin,' Barnaby C Reeves,? Jane Hendy,® Naomi Fulop,* Andrew Hutchings,” Eugenia Priedane®

ABSTRACT

Objective To assess the impact of components of the
national programme for information technology (NPfIT) on
measures of clinical and operational efficiency.

Design Quasi-experimental controlled before and after
study using routinely collected patient level data.
Setting Four NHS acute hospital trusts in England.

Data sources Inpatient admissions and outpatient
appointments, 2000-5.

Interventions A system for ordering pathology tests and
browsing results (computerised physician order entry,
CPOE) and a system for requesting radiological
examinations and displaying images (picture archiving
and communications system, PACS).

Main outcome measures Requests perinpatient,
outpatient, or day case patient for full blood count, urine
culture, and urea and electrolytes tests, and plain x ray
film, computed tomography, and ultrasonography
examinations.

Results CPOE was associated with a reduction in the
proportion of outpatient appointments at which full blood
count (odds ratio 0.25, 95% confidence interval 0.16 to
0.40), urea and electrolytes (0.55,0.39t00.77), and urine
culture (0.30, 0.17 to 0.51) tests were ordered, and at
which full blood count tests were repeated (0.73, 0.53 to
0.99). Conversely, the same system was associated with
an almost fourfold increase in the use of urea and
electrolytes tests among day case patients (3.63, 1.66 to
7.94). PACS was associated with a reduction in repeat
plain x ray films at outpatient appointments (0.62, 0.44 to
0.88) and a reduction in inpatient computed tomography
(0.83, 0.70 to 0.98). Conversely, it was associated with
increases in computed tomography requested at
outpatient appointments (1.89, 1.26 to 2.84) and
computed tomography repeated within 48 hours during
an inpatient stay (2.18, 1.52 to 3.14).

Conclusions CPOE and PACS were associated with both
increases and reductions in tests and examinations. The
magnitude of the changes is potentially important with
respect to the efficiency of provision of health care. Better

information about the impact of modern IT is required to
enable healthcare organisations to manage
implementation optimally.

INTRODUCTION

The rate at which information technology (IT) systems
are being ordered and deployed by healthcare
providers around the world has far outpaced the
growth of the evidence base of clinical and operational
benefits associated with such systems.'? In the United
Kingdom, an estimated £20bn (€25bn; $37bn) over
10 years is being invested in the National Health
Service (NHS) national programme for information
technology (NPfIT).?

We previously reported the findings of a qualitative
study that assessed challenges and progress in imple-
menting NPfIT in four NHS acute hospital trusts in
England.*® Here we report a quantitative assessment of
the implementation of a system for ordering pathology
tests and browsing results (referred to here as
computerised physician order entry or CPOE) and a
system for requesting radiological examinations and
storing and displaying images (referred to as a picture
archiving and communications system or PACS) in the
same four trusts.

METHODS

Study design—We selected four trusts representing a
range of characteristics of NHS hospital trusts (size,
financial situation, and state of information technology
development). We used a quasi-experimental “con-
trolled before and after cohort” design,® with each trust
as a unit of the experiment, to quantify the effects of IT
systems implemented in 2000-5.

Outcomes—Our outcomes were proxy measures of
clinical and operational efficiency derived from a
larger set of indicators that had been defined a priori,
based partly on consideration of the NHS efficiency
map.” We classified outcomes as primary or secondary
depending on whether a direct causal pathway between
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implementation of an IT system and the outcome was
plausible or not (see table A on bmj.com). We refer to
changes in outcomes as “efficiency gains” where we
consider the change to reflect an improvement in
clinical or operational efficiency—for example, a
reduction in the number of pathology test orders—
and as “detrimental” if the opposite.

Data analysis—For a description of data sources see
bmj.com. We estimated effects by multiple regression
modelling, calculating robust standard errors to take
into account clustering of individual records by the
common specialties (seven inpatient, 18 outpatient)
within the trusts, resulting in 28 clusters for inpatient
data and 72 clusters for outpatient data. We assessed
effects on length of stay and time to death by Cox
regression, after checking the proportional hazards
assumption. For details see bmj.com.

RESULTS

Participating trusts and systems implementation—Trust 1
was the only trust to implement a CPOE system. This
system provided test ordering (with automated form
filling, order sets, warnings of possible test duplication,
and user defined rules) and access to previous test results.
Trust 4 was the only trust to implement PACS. This
system provided web based access to requested and
archived images and was implemented together with a
new (but separate) system for requesting examinations.
CPOE primary outcomes—Table 1 summarises the
results of the comparisons for implementation of
CPOE. Evidence for possible efficiency gains was most
apparent in the reduction in outpatient tests. This effect
was seen for full blood count, urea and electrolytes, and
urine culture tests. There was also an effect of CPOE in
reducing “repeat” full blood count tests at outpatient
appointments. Conversely, it was associated with an

RESEARCH

almost fourfold increase in the use of urea and
electrolytes tests among day case patients.

PACS primary outcomes—Table 2 summarises the
effects of implementing PACS. Evidence for possible
efficiency gains was apparent in the reduction in repeat
plain x ray film exams at outpatient appointments and in
the reduction in inpatient computed tomography.
Conversely, implementation of PACS was associated
with increases in computed tomography requested at
outpatient appointments and computed tomography
repeated within 48 hours during an inpatient stay.
Ultrasonography was not a component of the PACS in
trust 4, and there was no evidence of changes in
outcomes.

Secondary outcomes—Comparisons of the impact of the
two systems on secondary outcomes showed evidence of
detrimental effects of CPOE and PACS in reducing the
proportion of outpatients discharged, a detrimental
effect of CPOE in reducing outpatient attendance, and
a beneficial impact of CPOE in reducing inpatient
deaths. See bmj.com for more results.

DISCUSSION

Two IT systems showed both benefit and detriment on
various efficiency outcomes. We found evidence for an
effect of CPOE on five out of 18 primary outcomes and
on three out of seven secondary outcomes; and for
PACS, on four of 17 primary outcomes and one of eight
secondary outcomes. Of the five effects on primary
outcomes attributable to CPOE, four were indicative of
efficiency gains; for PACS, two out of four. For a
discussion of the impact of CPOE and PACS on specific
outcomes see bmj.com.

Study in context
CPOE in trust 1 and PACS in trust 4 were considered
by managers and end users to have been successful

Table 1| Implementation of CPOEintrust 1 comparedwithtrusts 2, 3,and 4. Figures are odds ratios, or regression coefficients where
specified (95% confidence intervals) for interaction between intervention (in trust 1) and period after intervention (2003-5) and

mean change for intervention trust v control trusts

Primary outcomes*

Inpatient

Full blood count

Urea and electrolytest Urine culture

Tests per inpatient: non-zero v zero response

0.74 (0.48 10 1.16)

0.66 (0.43 10 1.02)

1.14 (0.80 t0 1.63)

Change

1.9%v1.1%

7.8%Vv5.3%

-4.3%Vv3.7%

Tests per inpatient day: continuous non-zero response

Change

1.00% (0.90 to 1.10)
0.05v0.03

1.03%(0.89 t0 1.18)
0.08 v0.05

0.931% (0.82 to 1.06)
-0.01v0.05

Tests per day case: non-zero v zero response

1.76 (0.78 t0 3.99)

3.63 (1.66 t0 7.94)

1.29(0.54 t0 3.13)

Change

Test within 48 hours of previous test of same type

(inpatients)

6.5% Vv 2.2%
0.93 (0.79 t0 1.10)

8.0% Vv 5.9%
1.07 (0.89 t0 1.29)

1.9%v1.2%
0.89(0.70t0 1.12)

Change
Outpatient

1.6%v3.8%

-0.2% v 0.5%

-1.4%v-0.1%

Test(s) at outpatient appointment

0.25 (0.16 to 0.40)

0.55 (0.3910 0.77)

0.30(0.17 t0 0.51)

Change

Test of same type at next outpatient appointment

-1.9% v 4.6%
0.73 (0.53 t0 0.99)

-0.6% v 3.6%
0.84 (0.64 to 1.11)
4.3% v 6.0%

-0.5%Vv1.5%
0.73 (0.52t0 1.02)
0.4% v 2.3%

Change 0.6% Vv 4.3%

*See table B on bmj.com for full data for each trust.
1tNo data contributed by trust 2.
fExponent of regression coefficient.
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Table 2| Implementation of PACSin trust 4 compared withtrusts 1,2,and 3. Figures are odds ratios, orregression coefficients where
specified (95% confidence intervals) for interaction between intervention (in trust 4) and period after intervention (2003-5) and

mean change for intervention trust v control trusts

Primary outcomes*

Plain x ray film

Computed tomography Ultrasonographyt

Inpatient

Exams per inpatient: non-zero v zero response
Change
Exams per inpatient day: continuous non-zero response

0.90 (0.71 to 1.14)
1.0% v 4.1%
0.971 (0.90 to 1.05)

0.83(0.70 t0 0.98)
2.1% v 3.0%
1.021 (0.91t0 1.14)

0.89 (0.69 to 1.14)
-1.3%Vv0.5%
0.961 (0.85 to 1.09)

Change
Exams per day case: non-zero v zero response

0.02v0.02
1.01 (0.55 t0 1.86)

0.02v0.05
0.73(0.31t0 1.73)

-0.01v0.00
1.55 (0.83 t0 2.89)

Change 7.0% v 5.2% 0.7% v 0.7% 0.0% v -0.2%
Exam within 48 hours of previous exam of same type 1.02 (0.91to0 1.14) 2.18 (1.52t0 3.14) 1.08 (0.81 to 1.44)
(inpatients)

Change -3.2%v-4.3% 1.2%v-0.1% 0.2% v 0.2%
Outpatient

Exam(s) at outpatient appointment
Change

0.90 (0.76 to 1.07)
1.0% v 0.0%

1.89 (1.26 to 2.84)
0.2% v 0.1%

1.48 (0.60 to 3.66)
1.9%v-0.1%

Exam of same type at next outpatient appointment
Change

0.62 (0.44 to 0.88)
-1.2% v 4.6%

NA
NA

0.58 (0.19t01.82)
-10.4% v -2.2%

NA=not analysed because of insufficient numbers.

*See table C on bmj.com for full data for each trust.
tUltrasonography not included in PACS in intervention trust (trust 4).
FExponent of regression coefficient.

implementations of these types of healthcare IT
system.® The NHS is leading the way in terms of the
scale and homogeneity of its healthcare IT programme
and, although running behind schedule and over
budget, the programme continues to receive the
support of managers and clinicians alike."> CPOE
and PACS, when fully integrated with the other
information technology systems that comprise NPfIT
(national electronic health records, patient administra-
tion systems, electronic referral, etc), might contribute
to more dramatic quantitative changes.

Our study has shown that it is possible to use
routinely collected patient level data from disparate
sources within large healthcare institutions as a basis for
assessing the impact of technological changes on
indicators of clinical activity and operational efficiency.
Implications for future research are discussed in a full
paper at bmj.com.

Limitations
Although our study benefited from a large number of
observations, adjustment for clustering by site and

WHAT IS ALREADY KNOWN ON THIS TOPIC

The NHS national programme for IT is expected to contribute considerable gains in efficiency

Evidence of quantifiable efficiency gains attributable to healthcare IT systems is limited

WHAT THIS STUDY ADDS

CPOE and PACS were associated with possible efficiency gains in some areas, particularly in
ordering of outpatient pathology tests and requests for repeat plain x ray film examination

CPOE and PACS were also associated with possible efficiency reductions in other areas

Changes in efficiency from healthcare IT systems based on routinely derived indicators are
difficult to quantify because they are difficult to interpret and measure

Assumptions of substantial efficiency gains from healthcare IT systems might be unrealistic

624

specialty gave rise to large standard errors. Hence,
although there seemed to be evidence of potentially
important effects for many outcomes, few could be
measured with sufficient precision in our final analysis.
We restricted our analyses to specialties common to all of
the participating trusts, but our results remain susceptible
to residual confounding because of differences in case
mix between trusts. Confounding was a particular
concern in the few instances where the indicator data
showed substantial differences between trusts. Inclusion
of specialty as a covariate in our regression models to
control for differences in case mix, however, did not tend
to change our point estimates.

We could not verify data quality, although outpatient
data from the commissioning datasets have been
assessed as reliable.” Data on pathology tests and
radiology examinations were unlikely to contain
important omissions as these were obtained directly
from pathology and radiology information systems
used routinely to manage all requests. Some omissions
might have arisen by using local patient identifiers to
join these data with data from the commissioning
datasets. We had no means to verify the reliability of
this process, but the reasonable consistency of our
outcome measures between trusts was reassuring.

Our “repeat investigation” measure was a proxy for
redundant tests and was dictated by the data available
from routine sources. We did not have the level of detail
necessary to determine whether tests repeated within this
interval were redundant—for example, redundant tests
have typically been identified by chart review, or
whether they reflected good clinical practice. Our
method might not be equally applicable across special-
ties, but we found no evidence to the contrary by
comparing the distributions of times to retest within
specialties. Our choice of interval (48 hours) was
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consistent with that used in other studies.!*!'? Misclassi-
fication of tests as redundant when clinically required,
and vice versa, would probably have been non-
differential and hence would have caused underestima-
tion of underlying effects.

In addition to improved efficiency of delivery of
care, modernisation of IT could improve patients’
health outcomes, most obviously through better
patient safety. Because our study was designed to take
advantage of routinely collected data, we were unable
to investigate the impact of CPOE and PACS on health
outcomes other than death and overall length of stay.

Conclusions

Efficiency gains from healthcare IT systems are
difficult to quantify. Changes in routinely derived
indicators are difficult to interpret and measure. We
observed both beneficial and detrimental, or at least
unexpected, changes so assumptions of substantial
efficiency gains from healthcare IT systems might be
unrealistic. Given the large overall benefit that would
accrue from small efficiency gains occurringin all trusts
across the NHS, further research is justified. Although
our underlying methods are promising, quantitative
research must be closely allied with qualitative research
to provide context and to explain observed changes.
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A tale of two families

Since about the age of 12 years have been a self appointed
family archivist. I really wanted to know how everyone I
metfitted into the scheme of things. In the early 1960s I was
taken by an elderly cousin of my father to an old
churchyard near Closeburn in Dumfriesshire. She showed
me the monument for the family of her grandmother’s
half-brother, a miller, William Rogerson. Bornin 1817, he
and his wife had eight children between 1843 and 1861. All
were interred with him.

William himself died aged 43; according to the
certifying doctor the cause was phthisis. Earlier two
daughters had died in infancy. His eldest daughter, Ann,
died of phthisis aged 31 in 1874. Another daughter,
Henrietta, died of “disease of the lungs” at age 21 in 1875.
A further daughter, Margaret, died of phthisisin 1877 aged
27, and the only son, William, died of phthisisin 1889 aged
28. Ann was the only one to marry. I have been unable to
discover what became of one of her sons, but the other died
of phthisis in 1888 aged 20. As far as I can ascertain there
were no other descendants.

William’s younger half-sister, Mary Ann Rogerson,
married a farm worker and had 13 children and 53
grandchildren. At the latest count there were 349 living
descendants scattered over the globe.

The contrastbetween William’s family and that of Mary
Ann empbhasises the terrible scourge that tuberculosis was
in Britain in the 19th century. Flynn commented on this
period: “As killers ... both cholera and typhus were
dwarfed by tuberculosis; and tuberculosis scarcely stirred
the imagination of any social group in this period. It was so
much a part of life, so inevitable, so little understood, that it

was accepted mutely.... In the early nineteenth century it
may have accounted for one third of all deaths.”

Despite the limitations of the diagnostic methods at the
time, there is little doubt that William, several children,
and atleast one grandson died from tuberculosis. Itis likely
that concern about tuberculosis blighted the lives of the
younger children who never married.

In the 20th century the incidence of tuberculosis was
greatly reduced in the United Kingdom by efficient case
finding and prompt treatment. The disease lost its
prominence on the medical radar in the UK but remained
a major cause of death in many countries. Even in the
developed world the number of affected people is now
rising again. The emergence of resistant strains has
compounded the difficulties. Particularly alarming are the
new “extreme drug-resistant strains” found in 45 countries
and recently identified in the UK and the US. These forms
of tuberculosis are virtually untreatable, and with them
“we have returned to a situation analogous to the
pre-antibiotic era.” It does not do to underestimate this
most competent of pathogens.

Colin R Paterson retired reader in medicine, University of Dundee,
Dundee
c.s.paterson@btinternet.com

1 Flynn MW. Introduction to Edwin Chadwick, report on the sanitary
condition of the labouring population of Great Britain (1842).
Edinburgh: Edinburgh University Press, 1965.

2 Selgelid M. A killer we left to roam. Guardian
2008 Mar 23. http://commentisfree.guardian.co.uk/

BMJ | 13 SEPTEMBER 2008 | VOLUME 337

625





