TIME AFTER TIME

I

n 1662 John Graunt
published a pamphlet
called Natural and Political
OBSERVATIONS mentioned
in a following INDEX, and
m
ade upon the Bills of Mortality.1
made
His analysis of the records of
deaths (“burials”) and births
(“christenings”) in London was
seminal. The rather plain looking
pamphlet (fig 1) contained large
tables of figures, from records
Fig 1 | Title page of Graunt’s pamphlet collected weekly by parish clerks
from 1629 to 1660. Causes of
death included “King’s Evil,”
“falling sickness” or simply “found
dead in street.” Figure 2 shows the
top 20 causes of death recorded in
this dataset.

Deaths
in 17th
century
London

What can we learn
from John Graunt’s
seminal analysis, ask
Will Stahl-Timmins
and John Appleby

Data accuracy
The tables presented in the report
look rather like a spreadsheet—
but one drawn by hand using a
quill pen (fig 3). Pulling together
hundreds of weekly records over
decades enabled Graunt to pick
out trends, to offer explanations for
differences in mortality between

areas of London, and to establish,
for example, that around a third of
all deaths each year in the early to
mid-1600s were of children aged
under 6.
A haberdasher by profession,
Graunt notes in his publication
some self deprecatory words to the
effect that he hopes the data he
presents make a real difference to
the world and that he recognises
others may find errors.
“For herein I have, like a silly
Scholeboy, coming to say my
Lesson to the World (that Peevish,
and Tetchie Master) brought a
bundle of Rods wherewith to be
whipt, for every mistake I have
committed.”
Not to be too “peevish” or
“tetchie,’ but in translating
Graunt’s table of deaths
(“casualties”) from a web
based version1 to a spreadsheet,
it was clear that some of his totals
were wrong. We have corrected
these in our figures. The arithmetic
mistakes, however, are probably
less important than problems with

Aside from plague
epidemics, the main
killers were “consumption
and cough”
the raw data. Graunt was well
aware of the basic problems with
the accuracy of data he collated.
Ascertaining the cause of
death can be diﬃcult for an
experienced physician, and those
who collected these data were
not doctors nor necessarily had
access to professional advice.
Many deaths would have simply
gone unreported. Nevertheless, he
was circumspect about problems
with the data and was able to bust
a few common myths of the time—
that London’s population must
number in the millions (it was
more like 400 000) or that people’s
fears of certain diseases were
out of proportion with the actual
numbers of deaths.

Causes of death
So what kind of illnesses and
diseases did people die of in

Fig 2 | Gravestones sized according to the top 20 diseases in the dataset. Calculations are based on area
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17th century London? “Canker,
sore mouth, and thrush”—not a
Dickensian firm of solicitors—was,
thankfully, a minor cause
of death, with only around
700 deaths over the 22 years
presented. “Wolf” accounted for
eight deaths in 1650 and leaves a
gaping hole of a back story to be
told. “King’s Evil”—or scrofula, a
tubercular infection of the throat
lymph glands and named on the
belief that the cure was a touch
from a monarch—accounted for
an average of around 30 deaths a
year between 1629 and 1660. All
80 causes of death in the dataset
are shown in fig 4.
Aside from plague epidemics,
the main killers were
“consumption and cough,”
“chrisomes and infants,”
and “ague and fever.” So, a
combination of tuberculosis (plus
other wasting illnesses), infant
mortality, and a set of feverish
symptoms that probably covered
quite a range of distinct diseases.
The profile of mortality certainly
1

Consumption and cough ~ 46 583

looks very different from today’s,
with far higher numbers of
deaths attributable to infectious
diseases, rather than cancer,
heart disease, and stroke.2
When it happened, the
effect of a plague epidemic
was dramatic. At this time,
London could lose up to 20%
of its population to plague
every 20-30 years,3 until after
the “Great Plague of London”
in 1665, during which 68 596
plague deaths were recorded in
bills of mortality (although the
real number was probably closer
to 100 000).4

21 Stopping of the Stomach ~ 1067

5 Aged ~ 15 926

22 Killed by several Accidents ~ 1021

26 Worms ~ 827

45 Tissick ~ 242

47 Rupture ~ 200
48 Lunatique ~ 158

29 Canker, Sore mouth and Thrush ~ 699

10 Abortive and stillborn ~ 8559

49 Vomiting ~ 136

30 Scurvy ~ 644

11 Bloudy Flux, Scouring and flux ~ 7787
12 Rickets ~ 3681

50 Gout ~ 134

31 Cancer, Gangrene and Fistula ~ 621

32 Cold and cough ~ 598
33 King's Evil ~ 537

14 Surfet ~ 3104

16 Purples and spotted Fever ~ 1845

53 Blasted ~ 99
54 Jaw-faln ~ 95

35 Sores, Ulcers, broken and bruised ~ 504
36 Sodainly ~ 453

38 Palsy ~ 423

57 Spleen ~ 68
58 Lehargy ~ 67

39 French-Pox ~ 402
40 Executed ~ 366

55 Murdered ~ 86

56 Falling sickness ~ 74

37 Pleurisy ~ 425

18 Livergrown, Spleen and Rickets ~ 1422

51 Meagrom ~ 132

52 Burnt and scalded ~ 125

34 Overlayd and starved at Nurse ~ 519

15 Mother, Rising of the Lights ~ 2504

methods available to him, but the
problems he was grappling with
are a matter of continuing debate.
A degree of imprecision remains,
which means that even this most
basic of health statistics often
remains subject to estimate rather
than record.
Graunt died in 1674, aged 53,
contributing one more statistic
to the burial record that year
(for jaundice).
John Appleby, chief economist, Nuffield
Trust, London
john.appleby@nuffieldtrust.org.uk
Will Stahl-Timmins, data graphics
designer, The BMJ, London
Cite this as: BMJ 2018;363:k5014

61 Head-Ache ~ 51
62 Starved ~ 51
63 Cut of the stone ~ 38
64 Smothered and stifled ~ 26
65 Frighted ~ 21

46 Hanged and made away with themselves ~ 222

28 Measles ~ 767

~ 9077
9 Dropsy and Tympany
p

20 Apoplex and suddenly ~ 1306

44 Found dead in the streets ~ 243

27 Drowned ~ 826

8 Convulsion ~ 10 363

19 Collick and wind ~ 1389

43 Quinsy and Sore-throat ~ 247

25 Stone and Stangury ~ 863

7 Flox and small Pox ~ 10 576

17 Impostume ~ 1638

42 Grief ~ 279

24 Plague in the Guts ~ 991

6 Teeth and Worms ~ 14 236

13 Childbed ~ 3364

41 Thrush ~ 311

23 Jaudice ~ 998

4 Plague ~ 16 384

plague (A20.0, including
cellulocutaneous plague (A20.1)
and septicaemic plague (A20.7)).
But problems remain, especially
in developing countries, many
of which lack comprehensive
systems for capturing important
health data.6 Reforms have
also been tabled recently in the
UK, where new local “medical
examiners” will begin checking
death certificates from April
2019 to improve accuracy and
compliance with regulations.7
It is easy to be dismissive of
Graunt’s work because of the
archaic medical terms he used
and the very basic data collection

Classification challenges
Accurate and consistent
classification of deaths was a
problem for Graunt 350 years
ago. Great progress has been
made since then in systematising
attribution of causes of death.
The ICD-10 International
Classification of Disease and
causes of death5 includes six
subcategories for bubonic

2 Chrisomes and infants ~ 32 106
3 Ague and fever ~ 23 615

Fig 3 | The table of casualties from Graunt’s manuscript

59 Bleeding ~ 65
60 Swine-Pox ~ 57

66 Mother ~ 18

67 Wen ~ 15
68 Bleach ~ 14
69 Poysoned ~ 14
70 Calenture ~ 13
71 Itch ~ 11
72 Sciatica ~ 11
73 Wolf ~ 8
74 Leprosy ~ 8
75 Scal'd-head ~ 5
76 Cramp ~ 2
77 Excessive drinkingg~ 2
78 Shingles ~ 2
79 Fainted in bath ~ 1
80 Stitch ~ 1

Fig 4 | Causes of death and total number of deaths recorded between 1629 and 1660
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A gift for an older relative:
cognitive ability in later life

Introduction

Setting Non-clinical volunteers in late middle age (all born in 1936) living
independently in northeast Scotland.

Loss of mental competence worries many
adults around age of retirement. Effortful
mental engagement in multiple areas could
help retain cognition, but long term studies
are yet to show this conclusively. The “use it
or lose it” conjecture is promoted widely as
valuable in successful cognitive ageing. We
re-examine this claim by analysing the effects
of engagement on cognitive test performance
and its long term changes in late adulthood.
We also test the robustness of observations by
controlling for practice, life course cognition,
and education.

Participants Sample of 498 volunteers who had taken part in the Scottish Mental
Health Survey of 1947, from one birth year (1936).

Methods

Roger T Staff, Micheal J Hogan,Daniel S Williams, L J Whalley
Objectives To examine the association between intellectual engagement
and cognitive ability in later life, and determine whether the maintenance of
intellectual engagement will offset age related cognitive decline.
Design Longitudinal, prospective, observational study.

Main outcome measures Cognitive ability and trajectory of cognitive decline in
later life. Typical intellectual engagement was measured by a questionnaire,
and repeated cognitive measurements of information processing speed and
verbal memory were obtained over a 15 year period (recording more than 1200
longitudinal data points for each cognitive test).
Results Intellectual engagement was significantly associated with level of
cognitive performance in later life, with each point on a 24 point scale accounting
for 0.97 standardised cognitive performance (IQ-like) score, for processing
speed and 0.71 points for memory (both P<0.05). Engagement in problem
solving activities had the largest association with life course cognitive gains,
with each point accounting for 0.43 standardised cognitive performance score,
for processing speed and 0.36 points for memory (both P<0.05). However,
engagement did not influence the trajectory of age related decline in cognitive
performance. Engagement in intellectual stimulating activities was associated
with early life ability, with correlations between engagement and childhood
ability and education being 0.35 and 0.22, respectively (both P<0.01).
Conclusion These results show that self reported engagement is not associated
with the trajectory of cognitive decline in late life, but is associated with the
acquisition of ability during the life course. Overall, findings suggest that high
performing adults and those with more intellectual engagement are protected
from cognitive decline.
Full author details are on bmj.com.
Correspondence to: R T Staff r.staff@abdn.ac.uk
Cite this as: BMJ 2018;363:k4925
Find the full version with references at http://dx.doi.org/10.1136/bmj.k4925

WHAT IS ALREADY KNOWN ON THIS TOPIC
•   The “use it or lose it” conjecture refers to the belief that cognitive

function can be maintained or enhanced by exercising that
function, offsetting cognitive decline in later life
•   The conjecture is widely accepted by healthcare professionals and
the public

WHAT THIS STUDY ADDS
•   This study used repeated cognitive measures in a well characterised
sample of volunteers drawn from one birth year (1936)

•   Self reported intellectual engagement had no influence on the

trajectory of decline of memory and processing speed
•   Engagement in intellectual stimulating activities was associated
with early life ability, but also had no association with the
trajectory of decline in later life
•   Engagement in problem solving activities had the largest
association with life course cognitive gains
446

The sample had available childhood
intelligence scores (at age 11 (±0.5) years).
Participants volunteered for a study of brain
ageing and health at the age of about 64 years
and were re-examined up to five times to the
age of about 78 years (figure, see bmj.com).
Standardised cognitive tests (the digit
symbol substitution test (DSST) and auditoryverbal learning test (AVLT)22) and the national
adult reading test (NART)24 were completed
on study entry and at re-examination.
Demographic data were obtained in a
structured interview at age 64 (±1) years.
Education was time (years) in formal
education before age 25 years. The sum of 16
questions from the questionnaire for typical
intellectual engagement (TIE)25 estimated an
overall TIE score. The activity domains used
were reading; abstract; and intellectually
curious.

Statistical analysis
Raw DSST and AVLT scores were
standardised to a mean of 100 and a
standard deviation of 15 to produce an
IQ-like scale. Age at testing was the number
of years after participants’ 60th birthdays
to allow the intercept to represent a realistic
adult value. The sample was tested at
similar ages, making a confounder for age at
entry unnecessary. We modelled cognitive
performance with a linear mixed model as a
combination of age at testing, sex, practice,
and TIE domain. For full details of the
statistical analysis, see bmj.com.
Patient and public involvement
Before recruitment and throughout this
project, participants and the public were
involved through open public meetings.
Results were disseminated at public meetings
and in academic and local media.
15-29 December 2018 | the bmj

Results

Discussion

In the study sample (table 1), women scored
better on the DSST and on TIE, and scored
higher on abstract reasoning engagement
and reading engagement. Primary analysis
indicated that the early life measures were
associated with engagement.
TIE models for each domain (table 2, see
bmj.com) indicate an expected significant
decline in cognitive performance with age,
ranging from −1.09 to −1.31 standard points
per year for the DSST and −0.77 to −1.69
for the AVLT. Women performed better than
men on both tests (about 5-7 and about 8-10
standard points, respectively), and each test
demonstrated a significant practice effect
(about 3.6 and about 4.6 standard points,
respectively). The problem solving domain
had a significant positive fixed effect on
both cognitive scores (about 1.0 and about
0.7 standard points, respectively). Total TIE
had a significant positive fixed effect, which
appeared smaller (about 0.29 and about 0.23
standard points, respectively). None of the
age×TIE interaction terms were significant,
indicating that intellectual engagement did
not influence the trajectories of age decline.
Introduction of childhood intelligence,
education, and NART scores into the model
and removing the interaction term (table 3,
see bmj.com) showed that the problem solving
domain of TIE remained significant for both
the DSST and AVLT. The total TIE score was no
longer significant after covariant adjustment.
For the DSST scores on each occasion, the
covariance between the constant and the slope
with age was significantly negative, suggesting
that higher initial test scores were associated
with steeper age related decline. The same
was not true for the AVLT scores, where the
covariance was not significant.

TIE scores correlated with late life
cognition. For the problem solving
domain of TIE and overall TIE score,
significant associations remained after
adjustment for age, sex, and test practice
effects. TIE had no effect on the trajectory
of decline over time, which questions
one interpretation of the “use it or lose
it” conjecture—whether “losing it” is
interpreted as being functionally inferior
to the past. An alternative interpretation
would be to define “losing it” as falling
below an absolute functional threshold.
The conjecture could be supported by
the main effect of the problem solving
domain score on the intercept of cognitive
performance scores in later life. Our life
course findings are consistent with other
studies that have shown associations
between typical intellectual engagement
and cognition in cross sectional analyses.
Engagement in problem solving is
an independent contributor to late
life cognition and has a unique effect
over and above the effect of other life
course variables (education, childhood
intelligence, and crystallised ability). Age
related cognitive decline was observed for
both AVLT and DSST scores.
Recruitment to and retention in
cognitive ageing studies is affected by self
selection to volunteer among the better
educated successful agers, Childhood
intelligence data are rare among those at
increased risk of age related decline. The
effects of practice are rarely looked at in
cognitive ageing studies, and probably
strengthened our design. Early life data
are retrospective and often impossible
to corroborate. Studies of this type are

Table 1 | Descriptive statistics and correlations for cognitive, demographic, and typical intellectual
engagement measures in study sample, by sex

Moray house test score
Education
Digit symbol substitution test score at entry
Auditory-verbal learning test score at entry
National adult reading test at entry
Typical intellectual engagement
Abstract reasoning (maximum score 24)
Reading (maximum score 24)
Problem solving (maximum score 24)
Intellectual curiosity (maximum score 24)
Total (maximum score 96)

Mean (standard deviation)
Male
Female
42.45 (13.44)
44.31 (12.08)
11.21 (2.29)
11.28 (1.98)
42.24 (10.97)
45.84* (11.25)
32.77 (8.54)
33.25 (7.98)
32.77 (8.54)
33.25 (7.98)
16.46 (2.44)
15.24 (6.14)
17.53 (4.02)
17.98 (2.89)
67.22 (10.51)

17.06* (2.47)
17.85* (5.53)
16.76 (4.56)
17.57 (3.35)
69.24 (11.25)

Moray house test score=measures childhood intelligence at age 11 (±0.5) years; education=number of years in fulltime education before age 25 years;
auditory verbal learning test=total correct score; national adult reading test=total number of irregular words pronounced correctly.
*P<0.05.

Engagement in problem solving
is an independent contributor
to late life cognition and has a
unique effect
hindered by participant dropout, and
those individuals who are cognitively
declining are more likely not to return for
retesting,29 which could attenuate any
age×TIE interaction effect and could be
responsible for our null result.

Possible explanations and implications for
clinicians and policy makers
Our study has several implications
concerning the possible role of intellectual
engagement in intervention programmes
to improve resilience in cognitive ageing
studies. Our results indicate that later life
intervention to increase activity might
not influence the trajectory of decline.
The results also suggest that investment
in problem solving throughout life could
enhance cognitive performance, providing
an individual with a higher cognitive point
from which to decline.
It is difficult to know whether many
older people can increase their brainpower
by doing things such as crosswords and
Sudoku. Better tests would work out how
much intellectual commitment each
individual makes when playing and the
intensity of that commitment.
Finally, for those of you struggling to
come up with good ideas for Christmas
presents for the “developing” adults in
your life—although a shiny new chess
board, 1000 page Sudoku puzzle book,
or all-inclusive tickets to the museum
of modern art’s quiz night might not
influence trajectories of cognitive decline,
have no fear. If family and friends give
you a disappointed look on opening their
present, remind them that investment in
intellectual activities throughout life could
provide them with a higher cognitive point
from which to decline. Surely, this is as
good a gift as any.
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Microsimulation study on time management in primary care

Much to do with nothing
Tanner J Caverly, Rodney A Hayward, James F Burke

Objective To investigate the credibility of claims that general practitioners lack time
for shared decision making and preventive care.
Design Monte Carlo microsimulation study.
Setting Primary care, United States.
Participants Sample of general practitioners (n=1000) representative of annual work
hours and patient panel size (n=2000 patients) in the US, derived from the National
Health and Nutrition Examination Survey.
Main outcome measures The primary outcome was the time needed to deliver shared
decision making for highly recommended preventive interventions in relation to
time available for preventive care—the prevention-time-space-deficit (ie, time-space
needed by doctor exceeding the time-space available).
Results On average, general practitioners have 29 minutes each workday to discuss
preventive care services (just over two minutes for each clinic visit) with patients, but
they need about 6.1 hours to complete shared decision making for preventive care.
100% of the study sample experienced a prevention-time-space-deficit (mean deficit
5.6 h/day) even given conservative (ie, absurdly wishful) time estimates for shared
decision making. However, this time deficit could be easily overcome by reducing
personal time and shifting gains to work tasks. For example, general practitioners
could reduce the frequency of bathroom breaks to every other day and skip time with
older children who don’t like them much anyway.
Conclusions This study confirms a widely held suspicion that general practitioners
waste valuable time on “personal care” activities. Primary care overlords, once
informed about the extent of this vast reservoir of personal time, can start testing
methods to “persuade” general practitioners to reallocate more personal time
toward bulging clinical demands.
Full author details are on bmj.com. Correspondence to: TJ Caverly tcaverly@med.umich.edu
Cite this as: BMJ 2018;363:k4983
Find the full version with references at http://dx.doi.org/10.1136/bmj.k4983

WHAT IS ALREADY KNOWN ON THIS TOPIC
•   General practitioners often grouse about not having enough time for
shared decision making and preventive care services

•   When doctors have been observed in their natural state, however,
their idleness rivals that of the koala, which sleeps 22 hours a day

•   This paradox has long befuddled researchers and clinical managers:
are doctors doing their best as they claim, or are they playing coy
with vast amounts of idle time?

WHAT THIS STUDY ADDS
•   The time needed for shared decision making for all highly

recommended preventive services hugely exceeds the time available—
and this time deficit is due to doctors spending too few hours working
•   If clinical managers learn how to exploit the expansive reservoir of
a doctor’s personal time, such as time “relaxing and thinking,” there
will be ample time for shared decision making and for many other
new clinical tasks
TRIGGER WARNING
This satire was written by practicing clinicians, two of whom are general practitioners.
The authors do not actually believe that doctors are lazy or sleep too much. The
subversive tone is meant to cast a bright light on the impossible set of demands
doctors face and the absurdity of ignoring plain facts, such as that a doctor’s day
cannot exceed 24 hours
448

Introduction
A widely held presumption is that general
practitioners have too much to do and too little
time.1-7 Strangely, no research has asked the obvious
follow-up questions: Have they no evenings? Have
they no weekends? As with most humans, doctors
seek out the course of action that uses up as little time
and energy as possible8—in other words they are lazy
(see the box for a trigger warning before proceeding).
Doctors therefore have a large, untapped reservoir of
time. The central challenge of disruptive healthcare
leadership, then, is to find ways of tapping into that
reservoir and draining it dry.
Despite having an untapped reservoir of time,
doctors never stop mewling about the time needed
for shared decision making,9-12 especially for
preventive care. Even without shared decision
making, doctors still grouse about a lack of time to
deliver basic preventive care.14-16 Yet, few studies
have examined the basis for these whimpering
protestations. At a moment when doctors are
shirking responsibilities while grumbling that their
overlords are unreasonable in demanding more, it
has become urgent to examine the actual life of the
doctor. We carried out a microsimulation study to
examine their time management and how this affects
shared decision making for highly recommended
preventive interventions.

Methods
We created a Monte Carlo microsimulation model
to examine the time needed to deliver shared
decision making for highly recommended preventive
interventions (as recommended by the US Preventive
Services Task Force to a representative panel of
patients) and the time available to doctors for such
care, using a representative sample of US general
practitioners with a wide range of annual work hours.18
For each patient, we estimated the total time
needed for prevention and shared decision making
by determining what preventive care services were
needed at a given visit and summing preventive care
and shared decision making times at each visit. We
analysed variation between general practitioners by
assessing the prevention-time-space-deficit (amount
of distortion surrounding a doctor as a result of the
time-space needed exceeding the time-space available)
across doctors in the study population, calculating the
proportion of those who were able to stay above water
(ie, no prevention-time-space-deficit).
Compelled by common practice in this research
area, we looked at a theoretical downside of piling on
more tasks—burnout,21 a commonly used surrogate
measure of dubious clinical importance. Lastly, to
identify potential targets for shoring up deficits in
delivering shared decision making for preventive care,
we explored how general practitioners allocate work
and non-work time across a typical day.22
15-29 December 2018 | the bmj
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Fig 3 | Identifying vast reservoirs of untapped hours in a general practitioner’s average
day. Baseline times for each activity are taken from the American Time Use Survey.22

Results

Discussion

Time available and time needed for preventive care
Each workday, doctors have about 29 minutes to discuss
preventive care services—or just over two minutes on
average for each clinic visit. However, the time needed
to complete shared decision making for all preventive
services is about 366 minutes (6.1 hours) per workday,
or 26 minutes for each visit. To break even the average
doctor thus needs to find slightly more than 300 extra
minutes each workday.
We found that 0.0% of doctors could avoid the dreaded
prevention-time-space-deficit (mean deficit 5.6 h/day)
(fig 1, see bmj.com).

Our study found that across a variety
of patient panel sizes and annual
hours worked, general practitioners
have a 100% prevention-timespace deficit rate if they engage in
shared decision making for highly
recommended preventive services. Yet
this can be remedied as only about
30 additional hours a week need
be reallocated from time spent in
grooming and self care (who are they
trying to fool?), leisure and vacation
time (patient care is leisure), or
unnecessary sleep (it wasn’t needed
during their training, right?). The
cost of such a solution is reasonable,
leading to only 17 additional early
retirements for every 100 doctors.
Owing to lack of data and interest,
we did not assess the effect on mood,
relationships, and quality of care.

Burnout
A tried-and-tested option for dealing with unmet demands
is to ask doctors to take extra work home (eg, cut into their
leisure and grooming and self care time). We can expect
some level of added burnout with each additional hour of
work.29 We found that out of 100 doctors in primary care,
there would be 17 additional doctors retiring early due to
prevention-time-space-deficit related burnout (fig 2).
After accepting that a burnout issue exists, clinical
managers need to identify potential targets for shoring
up time deficits. Figure 3 presents untapped hours in
a general practitioner’s average day, which highlights
several promising domains of doctors’ personal time that
can be reallocated to work, including time wasted on
grooming and self care, leisure, and gratuitous sleeping.

Less leisure,
more prevention

Strengths and limitations of this study
Well, it’s not exactly sky’s the limit
because all methods have their
limitations, one being that clinical
managers cannot reduce the time
doctors spend with their family and

for sleep to less than zero. A major
strength of our study, however, is
that it clarifies the urgent need to
stuff clinical work into any and all
remaining crannies of a doctor’s nonworking time.
There is clearly not enough time in a
doctor’s current workday to carry out
shared decision making for all highly
recommended preventive services.
However, this is because doctors
spend too little time working and have
too much personal time. In addition,
we found that a doctor’s personal
time is low priority and can instead be
better utilised for delivering even low
value services, regardless of costs and
patient preferences. Future research
should explore opportunities for
reallocation of doctors’ time to other
new clinical initiatives. For instance,
tapping into doctors’ “relaxing and
thinking” time (0.32 hours of the
average day) or “reading for personal
interest” time (0.29 hours)22 to
increase direct access to doctors on
demand (eg, through telehealth,
email, and Facebook).
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Golf habits among physicians and surgeons
G Koplewitz, D M Blumenthal, N Gross, T Hicks, A B Jena
Objective To examine patterns of golfing among doctors:
the proportion who regularly play golf, differences in golf
practices across specialties, the specialties with the best
golfers, and differences in golf practices between male and
female doctors.
Design Observational study.
Setting Comprehensive database of US doctors linked to the
US Golfing Association amateur golfer database.
Participants 41 692 US doctors who actively logged their golf
rounds in the US Golfing Association database as of 1 August
2018.
Main outcome measures Proportion of doctors who play golf,
golf performance (measured using golf handicap index),
and golf frequency (number of games played in previous six
months).
Results Among 1 029 088 doctors, 41 692 (4.1%)
actively logged golf scores in the US Golfing Association
amateur golfer database. Men accounted for 89.5%
of physician golfers, and among male doctors overall,
5.5% (37 309/683 297) played golf compared with 1.3%
(4383/345 489) among female doctors. Rates of golfing
varied substantially across specialties. The highest
proportions were in orthopaedic surgery (8.8%), urology
(8.1%), plastic surgery (7.5%), and otolaryngology (7.1%),
whereas the lowest proportions were in internal medicine
and infectious disease (<3.0%). Doctors in thoracic surgery,
vascular surgery, and orthopaedic surgery were the best
golfers, with about 15% better golf performance than
specialists in endocrinology, dermatology, and oncology.
Conclusions Golfing is common among US male doctors,
particularly those in the surgical subspecialties. The
association between golfing and patient outcomes, costs of
care, and doctor wellbeing remain unknown.
Full author details are on bmj.com.
Correspondence to: A B Jena jena@hcp.med.harvard.edu

We analysed the proportion of doctors
who regularly play golf, both overall
and according to sex, age, and specialty

WHAT IS ALREADY KNOWN ON THIS TOPIC
•   Rates of physician burnout are high, and though leisure

activities might improve wellbeing, physicians’ leisure
activities have not been well characterised
•   Golf is a stereotypically important pastime for many
physicians
•   Rates of golfing across specialties, which specialties produce
the best golfers, and differences between the golf habits of
male and female physicians are, however, unknown

WHAT THIS STUDY ADDS
•   Almost 6% of male physicians and 1% of female physicians
in the United States play golf

•   The specialties of orthopaedic surgery and urology have

the highest rates of golfers, with 9% and 8%, respectively,
actively logging their scores
•   Specialties with the highest performing golfers (measured
by golfer’s “handicap” index) are thoracic surgery, vascular
surgery, and orthopaedic surgery and specialties with the
lowest are endocrinology, dermatology, and oncology

Introduction
Across the world, doctors report
high rates of burnout.1 Although
leisure activities can improve
wellbeing, those engaged in
by doctors have not been well
characterised. It has long been
a stereotype of the medical
profession that doctors spend
much of their leisure time on
the golf course2—in the United
States, one long held belief is
that doctors spend Wednesday
afternoons on the golf course,
and golfing among doctors
seems to be common in other
countries as well.3 4 The validity
of these beliefs, however,
has never been determined

empirically, in particular, the
proportion of doctors who
regularly play golf, differences
in golfing practices across
specialties, the specialties with
the best golfers, and differences
between the golf habits of male
and female doctors. The limited
existing scientific literature on
golf and medicine has focused
on the sport’s health benefits,
including a recent international
consensus statement.5
Using a large database of
amateur golfers linked to data
on nearly all US doctors, we
analysed patterns of golfing
among doctors.

Methods
Our study made use of two
primary datasets, the Doximity
physician database and the
Golf Handicap and Information
Network, a large database
maintained by the United
States Golf Association.9 The
Golf Handicap and Information
Network database is widely
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used by amateur golfers to
log their scores, as well as
to verify the handicap index
of playing partners. The golf
handicap index is a numerical
measure of performance that
allows golfers of different skill
levels (ie, handicaps) to play
against each other on equal
15-29 December 2018 | the bmj
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TIME AFTER TIME
Specialties with the highest proportion of
doctors who played golf included orthopaedic
surgery (8.8%), urology (8.1%), plastic surgery
(7.5%), and otolaryngology (7.1%)
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Fig 1 | Golfing practices, according to physician age
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Overall, our database included
1 029 088 physicians, of
whom 4.1% (41 692) actively
logged their golf scores. Male
golfers accounted for 89.5% of
physician golfers, and among
male physicians overall, 5.5%
(37 309/683 297) played
golf compared with 1.3%
(4383/345 489) among female
physicians. The probability
of participation in golf varied
with age, with male physicians
aged 61-70 years most likely
to play golf (6.9% golfers)
and female physicians aged
31-35 years least likely
(0.8% golfers) (fig 1). Among
male physicians who played
golf, the mean age was 55.2
years (median 56 years,
interquartile range 46-64
years).
Rates of golfing and golf
handicaps varied substantially
across physician specialties.
Specialties with the highest
proportion of physicians
who played golf included
orthopaedic surgery (8.8%),
urology (8.1%), plastic surgery
(7.5%), and otolaryngology
(7.1%), whereas in specialties
such as internal medicine and
infectious disease, fewer than
3.0% of physicians played
golf.

The average golf handicap
was 16.0 overall, 15.0 for
male physicians, and 25.2
for female physicians (fig 2).
Physicians in vascular
surgery, thoracic surgery, and
orthopaedic surgery, were
the best golfers. The average
handicap indices in these
three specialties were 14.7,
14.8, and 14.9, respectively,
whereas in specialties such as
endocrinology, dermatology,
and oncology the average
handicap indices were greater
than 17.0. The percent of
physicians who played golf
in a given specialty was
negatively correlated with golf
handicap—better performance
was observed in specialties
with more golfers (correlation
coefficient −0.5, P=0.002,
fig 3).
Male golfers played an
average of 14.8 games in
the first six months of 2018,
and female golfers played an
average of 12.1 games (table 1,
see bmj.com). At the physician
level, playing more games
was negatively correlated
with golf handicap—that
is, better performance was
observed in golfers who played
more frequently (correlation
coefficient −0.2, P=0.004).

Average handicap within specialty

Fig 2 | Distribution of golf handicaps, by physician sex
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In an analysis of the golfing patterns of
more than 40 000 US physicians linked to a
comprehensive physician database, we found
that at least 4% play golf, with male physicians
and surgical specialists spending the most
time on the golf course. Surgical specialists
reported the best golf performance and better
performance was observed in specialties with
more golfers and among golfers who reported
playing more games in the previous six months.
Average performance for physicians in thoracic
surgery, vascular surgery, and anaesthesiology
were about 15% better than that of physicians
in endocrinology, dermatology, and oncology.
This reflects substantially better golf skills on
the part of the former three specialties (eg, this
scale of improvement is on par with the average
100 m dash time for college runners falling by
a full second, or the average batting average in
baseball increasing about 30 points).15
Overall, physicians were, at best, average
golfers. For example, the mean handicap
among male physicians was 15.0, which is
slightly worse than the median performance
of non-medical golfers according to official
statistics from the US Golf Association.16
Professional golfers, in comparison, routinely
have handicaps of zero or lower.
The findings of this study suggest several
areas where research is needed and where
federal research support might be warranted.
Is patient mortality associated with the amount
of time a patient’s physician plays golf (either
negatively, because physicians release stress
on the golf course, or positively owing to
decreased availability and time spent away
from developing clinical skill)? Do costs of
care increase and patient outcomes worsen
in the days after a physician has had a bad
round of golf? Given research that suggests
male physicians spend almost two hours less
than female physicians each day on household
responsibilities, even among dual physician
couples who have similar reported work,17 does
the substantially greater time spent by male
physicians on the golf course explain some of
this discrepancy?

The primacy of ideas

Conclusions
Golfing is common among US physicians,
particularly among male physicians and
surgical subspecialties. The association between
golfing and patient outcomes, costs of care, and
physician wellbeing remains unknown.
Cite this as: BMJ 2018;363:k4859
Find the full version with references at
http://dx.doi.org/10.1136/bmj.k4859

In the spring of 2016, my wife ran her first
5 km race. Because it was her first time
running such a race, she asked me to watch.
I was happy to do so and I carefully planned
to park at the large teaching hospital at
which I work, which also happens to be on
the race route.
I was unsuccessful. One of the main roads to
the hospital was blocked because the race—
which attracted thousands of runners—had led
to kilometres of roads being closed off. I turned
around and drove home. Hours later, my wife,
who successfully completed the race, asked:
“What happens to patients who need to get to
the hospital during one of these races?”
About a year later, days before the popular
Boston marathon, my colleagues and I
published a study which demonstrated
that mortality of patients hospitalised with
cardiac arrest and acute myocardial infarction
increases by nearly 15% on dates of major
US marathons. We showed that emergency
transport delays were the likely explanation.
The discussion about how patients get
to hospital had got me thinking. It might be
because I am a good listener, but another
possibility is that ideas come to people who
are ready to receive them.
As researchers, we spend years learning
various methodologies to conduct scientific
research. But amidst the many classes and
hours devoted to learning how to solve
scientific problems, no class or formalised
approach exists that teaches us how to
conceive the most interesting of those
problems. We also know very little about
the process by which interesting ideas
are generated.
In this issue of The BMJ, my colleagues
and I report on patterns of golfing among
American physicians. We linked data from
a widely used database of golf scores to
information on American doctors. We found
that surgeons play the most golf and are
also the best at it. Men also seem to spend
an inordinate amount of time on the golf
course compared with women, despite
evidence that male physicians spend almost
two fewer hours each day on household
responsibilities, even among dual physician
couples who report similar office hours.
Perhaps more important than the quirky
results of this study is how this question—
which I will be first to acknowledge is
unimportant but interesting—came to be.

Each week, students and colleagues with
whom I work meet to discuss new ideas.
The goal is not to have thought through the
details of any specific idea or to see whether
others have studied it; the goal is to produce
several ideas with the expectation that 1 in
10 may be interesting enough to pursue. We
sometimes glean information from “atypical”
news sources like Yahoo! News, which can
suggest interesting questions related to
human behaviour. For full disclosure, it was a
Yahoo! News article nearly a decade ago that
prompted my colleagues and I to study rates of
sexually transmitted diseases among elderly
users of erectile dysfunction drugs, which at
the time were increasing for unknown reasons.
The current golf study originated from a
discussion of a related study of the financial
performance of chief executives and its
association with the amount of time they
spend on the golf course.
The purpose of our “idea generation”
sessions is to reinforce the primacy of the
idea when conducting scientific research.
The expectation is that most ideas,
including and mostly my own, will either be
uninteresting or unfeasible. But, just as is the
model for successful technologies, a single
interesting idea, if successful, can outweigh
the costs of the many failures.
To be sure, this approach to developing
ideas leads to a “file drawer” problem. I am
frequently asked about what studies my
colleagues and I pursued that were never
published. There are, unfortunately but
expectedly, many.
Do rates of hyperglycaemia among
children increase following Halloween? No.
Does use of branded cardiovascular drugs
increase immediately following international
cardiology meetings, because of exposure
of physicians to glitzy ads? No. Do couples
who have daughters live longer than couples
who have sons, because daughters are more
likely to care for ailing parents? Also, no.
Ultimately, the ability to create
interesting and novel research is as
important a skill as how to rigorously design
a study and analyse its data correctly. The
question is whether that skill can be taught
and honed. I think so.
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