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PRACTICE OBSERVED

Practice Research

Waiting for the doctor
E 1 MARSHALL

Abstract

The best time interval between appointments in general practice
surgeries where patients were allocated specific times to see their
doctor was studied. A mathematical model which simulates the
pattern of the arrival of patients and consultations at the surgery,
and which can be run rapidly on computer, was constructed. The
model can be applied to any general practitioner’s surgery that
operates an appointments system. The only inputs necessary are
observations of the arrival times and consuhtation times of all
patients at 10 of the doctor's surgeries. The scope of the
reduction in waiting times that was attained in one practice is
discussed.

Introduction

It 15 common practice for general practitioners in England and
Wales to have appointment systems for their surgeries, but many
patients continue to experience delays. in some cases of more than
half an hour between the time of the appointment and sceing the
doctor Some delays may be inevitable owing to emergencies or
unusually long consultations. More often, however, delavs arise
because the appointments system 1s not operated to the best effect
and in particular because the interval between consecutive apponnt-
ments has not been correctly specified

Of course some doctors may be happy so long as they avoid gaps
between consecutive consultanions during a surgery. and this 1s
more likely to be achieved by having shorter intervals between
appointments. The danger then is that appointments will be made
carlier than necessary. causing patients to wait longer. and these

dolays sncrease as surgeries proceed. Many doctors are concerned to
knowing

that the waiting room 1s full. may, if only subconsciously. rush
consultations and give less than their full attention to pavients

The problem 15 therefore to find the right interval between
appointments to optimise waiting times for both patients and
doctors. Though this optimisation will always seek to reduce delays
t02 munimum, the quantity to be minimised need not be the sumple
total of patients’ waiting time and doctor's slack ume; n adding
together these two factors an element of weighting may be applied to
express the relative value that a doctor attaches fo hus or her time
compared with a pauent’s time. There may be wide variations
between different general practices. depending on the doctor’s
approach to consultaions and on the punctuality of patients
Therefore. it cannot be said that an interval between appointments
of x munutes i the best for all practices. The approach described in
this paper will indicate the best interval between appointments for a
practice

When this best interval has been determuned. however. it cannot
be claimed that all problems of delay will be resolved. Because of the
unpredictability in any general practice surgery the best planned
appointments systems can go awry. Nevertheless. there arc advan-
tages to be ganed by applying to appointments systems_the
technique of mathematical simulation described in this paper. That
techmque uses the results of observations of one gencral practice to
simulate further surgeries of that practice and, by experiment. fo sec
which choice of appointment interval minimuscs delays

Case study

Dr Who and Dr No are partners in general practce in & small town in the
north of England Their surgenes are held in 2 purpose built health centre
where systems have been used for many vears For bath Dr

m;l;'.(ru Centre, lemly of Beadiord. Bradiord, West Yorkahire
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Who and Dr No appointments had been allocated at five minute intervals.
except at every half hour after the beginning of the surgerv. which meant
that 11 patients were due to arrive during the first hour of surgery. and 10
duning each succeeding hour This pattern was generally thought to be most
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of the wide Suctuations in the total waiting and slack times from surgery to
.+ largely because of the higher proportion of Dr No's patients who
failed 10 keep their appontments. Thus the number of those faed
appountments may differ considerably surgenes, upsetung any
par Whereas Dr No's ume at
wveraged 37 minutes th two
munutes per actual surgery, muml-numumfwbmomannpwu
was 94 munut
surgery. As for Dr Vhodkmumolmpummmwud(hm it was

possble o reduce the tota watng me by about al
The most for Dr No's surp hat steps
I

tbo\lldhlh
move towards allocating appointments at an sverage of one every 92
munutes 1t was suggested that appointments should not be made every 15
munutes and 45 munutes past each bour as well as every 30 and 60 munutes
past (which was the established practice)

July 1985,

madea had
been dramatcally reduced. This so altered the four frequency distributions
for Dr No's surgeries that fresh computer simulations were run and further
recommendations made.

Of course, the surgenes of both
Dr Whoand Dr than |

bad been chosen The scope of improvement that may be attained by
mplementung the recommendations arising from the model is shown by the
fact that g X
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the average wastung tume for a patient could be reduced to berween a quarter
and a half of its observed level

Conclusion

Now that the model has been developed and computerised it may
easily be applied to any general practitioner's surgeries that are run
with appointments systems. For any doctor the necessary data can be
observed from 10 separate surgeries and then fed into the model for
the simulation experiments. A general practitoner who wishes to

ploy
orifheor

B
computer In
either case I would be pleased to hear from the general practitioner
Applying the method widely could lead to large savings of time for
patients and doctors, improve the efficiency of primary care in the
NHS, and contribute to a higher standard of medical care.

| Drury VM Prem: 1o Froje
[

Essays on Practice

The chief examiner’s letter

JOHN D SINSO!

When the news leaked out that 74% of trainces sittng. the
membership examination of the Royal College of General Practi-
tioners had passed the regional advisers’ champagne corks started
popping They knew that for vears the college had claimed that 11s
diploma examination was the only valid assessment of vocational
training in general practice. Indeed. in the document “Towards
quaity 1n general practice” the college had clamed that the
examination assured a credible standard for entry into general
practice. Hardly had the bottles been conveyed to the glass salvage
when an exocet in the shape of a letter from the chief examiner
<amps landed on the regional advisers’ desks indicating worries and
<oncerns over the performance of the trainees in the examination
Never mind that the vast majority of the examinees could now
become members of the college. it was the view of the examiner that
there was a “global frequency” of worrving features causing
<oncern. and the regional advisers had better know about it. Never
betore had such a letter been received on behalf of the regional
general practice subcommuttees about training modelled according
te national guidelines and almost invariably leading to certfication
for doctors who completed 1t Yet the letter's criticism had been
treely laced with such expressions as “majority.” “most candi-

Tcklu‘ Block, Linewood Hall. TMGtunAllimary Leeds LS1 3EX
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dates.” “'recenve no teaching.” “surprisingly high numbers,” and
“global frequency.” leaving no doubt that a majority of candidates
had a mator source of weakness that worried the examiners

This set the regional advisers a number of nddles. For what sort
of college were their voung colleagues attempting t oin* Could 1t
he 2 worthwhile institution if so many weak candidates could be
admtted to its membership* A credibihty gap had been opened up
between the staied high ideals which the members of the college are
expected to hive up to and the apparent low standard of performance
that could entitle 74%¢ of examinees to membership The inference
was either that the college was vearning for new members so that 1t
would accept anyone or that the chief examiner and colleagues had
reached their judgments on musinterpretation of the evidence

The college 15 well known as being realous of 1ts membership and
fellowship roles and requires no expansion through inappropriate
members. This leads to the next riddle: if the examiners had
got it wrong what confidence could regional advisers have in the
examiners? Yet this question answers itself by the traiming that the
examiners are known to undergo and the ngour with which the
examination 1s being constantly reviewed. There 1s no other royal
college that has wrestled with the structure and process of their
examination as this college has done So taking all these factors
together 1t looks as 1f the chief examiner’s letter was written on a
“bad day." hence the hyperbole

But for the regional advisers the next riddle was the decision 1
give this letter the widest publicity. Every medical newspaper had
blazoned headlines. and even the national papers contained letiers
expressing astorsshment at the apparent ease of entry to college
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convensent for bath patients and doctors. but little vonuderation had heen
given to whether it mught be mprove

During November 1984 detailed observatons were made of 10 surgenses
held by cach doctor Although these included both mormng and afternoon
surgenics. the ume of day was not significant. For each surgery the tmes of
ail apposntments that had been made in advance were listed ‘preserving the
anonvemuty of patients . together with the actual umes of arnval of patients
and of the beginning and end of every consultation The number of patients
per surgery varied between eight and 22, and severa patients failed to arrive
at the surgery

From these data four frequency distributions were observed for cach
doctor a' the distribution of number of patents per surgerv. ‘b the
distribution of how punctually the doctor began each surgerv, ¢ the
distbution of patient punctuahty—that 15, how many minutes difference
there was between patents’ arrval tumes and their appointment umes., and
this distnbution included the number of patients who failed to arnive, d the.
distribution of duration of consultation with the doxtor These distributions
were the basis of the data fed into the sunulation model descnibed below and.
of the experimental tnals then run with the model

Vanious practical considerations arose in compuing the data Furstly. the
wmmg ume of 2 pauent who had armved at the surgery in advance of the

from the tume Secondly. if

2 patient arrived early and was the next avaiable paten on the st when the
doxtor became free then that pauent was seen by the doctor at that ume, even
1 1t was carhiet than the ume of the appointment This someumes led 10 a
reotdening of the list of pauents for consultauons compared with their
appointments. and 1t could also increase the waiting ume of pavents who
were thereby demoted 1n the order, even if they were not late for their own
appointments. Thirdly, if two patients arrived and were scen by the doctor
together—for instance, a parent and child—then they were treated as one
Fatient for the purpose of punctuality, the carlicr of their two appointment
tumes being taken as the operaive one; and their ume of consultation with
the doctor was divided into two equal halves 10 give individual consultauon
umes Fourthly, when the patient saw a nurse in the treatment room before
consulting the doctor the time of the pauient’s amval 10 see the doctor was
taken as 1he tume when treatment by the nurse was completed  Finally. only
patients who consulted the doctor for general medical services on the
National Health Service were considered in the obscrvauons

Observanons from Dr Who's surgenes—There were 146 appointments for
Dr Who's 10 surgenes, and only two of these appointments were not kept
because one patient fatied to arnve and the other telephoned to cancel the
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When the separate allocatons of random numbers have been made for all
four frequency distributons. each in accordance with the observauons of a
particular doctor’s surgenes. the sunulavon mode! can be run with random
numbers drawn from tables. from a “bingo drum.” or bv a computer
process For each run of the model the only other parameter to be assigned a
value is the ume interval between appountments. and after cach run the total
waiting ume for pavents and slack ume for the doctor can be cakculated By
repeating such runs a picture is soon built up of how the model responds to
changes in the ume interval between appointnents, and the opumum level
of this ume interval can be estimated. No two runs, however, are identical.
and there may be considerable vanation in the total waiting ume for runs
with the same tme interval between appowntments. As with all sunulavon
models. the results are never exact but offer the best guide as to how the
svstem may be opumused

Performung sumulation runs by hand” soon becomes tedius. and it 1s
much quicker if the process can be computerised S0 2 computer program
has been developed at this centre to provide fast operations of the model
The program 15 wnitten in BASIC computer language for running on an
HP3000 computer. but 1t may easily be adapted for other computer systems
with sumibiar facilives For any doctor the data comprising the aliocation of
random number blocks for the four frequency distnbutions. together with a
coefficient for weightng the doctor’s slack ume in relauon to patients’
waiting time . are fed into the computer (0 be stored on a file. and any run of
the program will. for a specificd appointments interval. sunulate as many
surgeries as required The ume interval between appointments can be
specified 1n tenths of a minute. such precision mught seem an unnecessary
and umpractical refinement. but in practice allocauing appounuments every
five munutes except. sav. on every quarter of an hour corresponds to an
appointments interval of 7 < munutes. This computer program is a fiexible
100l for simulating surgenes For each sunulation it can provide a tabulated
printout showing for each patient the tume of amval. start and finish of the
consultation. wasting time. and the doctor’s slack tume The last two items
are then totalled for th canbe
allthe surgenes in that run of simulations

Results

The data obtained from observing the surgenes of Dr Who and Dr No
were fed into the model described above. and over 200 computet runs were
compieted for cach doctor’s surgenes in turn At this stage no weighting had

appointment. which was not then refilled_Of the 14 kept,
patient punctuality vanied about a mean(SD) time of 6 6(6-S  munutes early
The average duration of consultation ume with Dr Who was 61 minutes
Over the 10 surgeries the total patient waiting tume was 707 munutes, giving
an average of 71 munutes per surgery and an overall average of five munutes
per patient. the longest waiting time for any pauient was 24 munutes. The
total unoccupied tume of Dr Who during the 10 surgenes was 58 munutes. an
average of six munutes per surgery

Observanons from Dr No's surgenies—There were 162 appointments for Dr
No's 10 surgenes. but 19 were not kept_ The average tume of arrval for the
other 143 pauients was 3-7 minutes before the ume of appontment
average duration of consultation with Dr No was 79 munutes, and the otal
waiting ume of his patients was 1762 munutes. giving averages of 176
rmnutes per surgery and 12°S munutes per patsent, the longest waiting tme
for any patient was 42 munutes The total unoccupied tume of Dr No duning
the 10 surgeries was 23 minutes, of an average of two mnutes per surgery

AUfirst sight these observations indicated that there was scope for
umprovement in the appointments systems of both doctors. but parucularly
for Dr No. The evidence showed the vanations that arise in the waiting
patterns for different doctors and between partners in the same pracuce

Simulation model

Having observed the surgenes of Dr Who and Dr No, I constructed a
mathematical model which can represent the surgenes of any geners
pracutioner k
techniques of mathematical sumulation with o Hoe Carl assignments
of random numbers, one for each of the four frequency distnibuuons listed
above For each sssignment 100 random numbers are divided into blocks
with sizes a3 accurate as possible in proportion to the dufferent frequencies
being represented. For cxampe, if 15 out of, say. 150 pauents armved sx
y for thewr ng of 10 of the 100
random numbers woukd be allocated to o o e arly” (reqnmcv n

falling
that block we have the nmumm of a pauent who arnved six mumtes carly
for his appotntment. As mentioned above one block of random numbers for

the doctor's slack 10 patient waiting tume—that is.

the coefficient of weighting was equated 0 |

For Dr Who's surgenies the runs suggested that the optumal ume interval
between appointments was 6'9 runutes. and 30 runs with that time interval
produced an average waiting time per patient of | 3 munutes. about a quarter
of the average waiung tme observed at Dr Who's actual surgenes The
longest waiting time for any patient was 18 3 munutes compared with 24
munutes at the surgenes. On the other hand, the unoccupred time
of Dr Who at the sumulated surgenes produced an average of 22 munutes per
surgery. compared with an average of sux minutes at the surgenes observed
Increases o decreases in the appountments interval. however, tended 1o
increase the corresponding average combined waiting and slack time. which
cqualied 39 munutes per surgery for the computer runs compared with an
average of 77 minutes for Dr Who's surgenes. The computer runs suggested
therefore that the total waiting tme spent by Dr Who and hus patents could
be halved. Of course. it 1s impractical (0 give patients appointments every
69 minutes, but this interval corresponds (o almost rune patients an hour.
and the same effect may be achieved by allocauing appointments every five
munutes, except at 30, 45. and 60 minutes past each hour. It was therefore
suggested that the appointments pattern for Dr Who should be changed
scordagly

‘These changes were nmvkmcmed by Dr Who with effect from July 1985.
were December 1985,

covering 142 appointments The average warting tume for patients was 31
munutes per surgery and 2 | minutes per paent, while Dr Who's average

claum that the waiung ume for Dr Who and his pauents could be halved
would nearly have been realised if, after some unoccupsed ume, Dr Who
always resumed his surgery immediately 2 new patient arnived rather than

pa
For Dr No similar experiments indicated an optumal apposnments

interval of 92 minutes, with 3 c waiting time pe:

paeatoffour minutes compared with 12 S minutes at Dr No's surgenes. In

be assigned v of par toarrive

at the surgery

longest waiting time for any patient was 52°8 munutes
compared with b 42 minures ot the surgeries, and this anomaly arose because

9%

membership by ill prepared doctors. Had the college not just
published a document on “Quality in general practice™ Yet it
seemed that thus was underpinned by recruiting members who were
deficient in many parameters of general practice knowledge
Regional advisers could only share in the resulting embarrassment
On cool reflection there was another big nddle. The examuners’
letter had been written as though there was a “constant” called
examinee and all the variables related to the sumuli provided by
training The resultant “product’” was consequent upon what had
been “done to 1" rather than to any wnate qualiies of the
raw mateniai—the trainee. For the examiners to express such a
mechanistic view of training 1s worrving. The cohort of trainees
sitting the cxamunation is as variable as it could possibly be within a
single profession. They are drawn from three vear schemes— that
5. yust three vears from full registration—night up to doctors who
are changing careers after many years and who may have one of two
tugher medical diplomas already Not only is existing experience so
different but so 15 intelligence, motvation. and commitment It s
on this great span of educational, cultural, and personality differ
ences that training operates and quite vaidly may result in 2 wide
spectrum of performance under all conditions including academic
examinations

The view of the teaching unit— the training practice — perceived
by the examiners was through the eves of these very variable
<andidates. It therefore seems unwise for examners to claim *that
the examiner is marking the practice rather than the candidate™ —
and that on a brief encounter under the stressful conditions of an
oral examination. This judgment bordered on arrogance when. in
the complex chemistry of in service learning and teaching, oppor-
tunitics have to be melded to the personalities of trainer and trainee
and the interaction of their various skills. It points to the examiners
apparently having a simplistic view of in service training. reducing it
1o an induced “stmulus-response” behaviour pattern. This set
another nddle because regional advisers regard the training period
as laving the foundation for  voung doctor to work 1n a chosen
branch of medicine and to recognise the need for hfe long
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professional and self development. The traming period should
provide strategies for maintaiing competence by being up to

€ and by maintaining enthusiasm. But should traimung help a
trainee to pass the membership examination? The criticism of the
examiners has some validity only if a general opinion exsts that
training should be directed at, among other things, coaching
trainees for the exanunauon

The next riddle 1s presented by this very assumpuon, for most
trainers are members or fellows of the college Are we now 1o
assume that college membership is o little influenced by the college
philosophy that traimer members or fellows are content to see their
trainees ill prepared for the membership examunation of their own
college? If membership of the college does not make trainers
undertake their traiming responsibilities what chance 1s there for
regional general practice subcommuttees operating lists of waffly
cnitena or for the Joint Commuttee on Postgraduate Training for
General Pracuce signalling training desiderata from a distance*
Many of the chief examiner’s criticisms were to be expected for
some candidates sitting any examination under the sun. Waving the
big stick has never influenced such candidates. But the criticism of
the training practices from a second hand view 1s another matter

It 15 nisky as 1t does nothung to compensate for inaccuracies in
reporting. To state that an increasing number of candidates “receive
no teaching”” knowing that trainers are specifically paid for teaching
15 such a serious matter we should now have the evidence on which
the chief examuner rebes. Advisers are the officers of regional
organisations that promote the appointment and payment of
trainers who take the money but apparently do not exercise their
responsibiliies. Regional advisers cannot but resent this publicised
view formulated on second hand evidence gathered under unusual
conditions We should keep our cool. however: taught in the
practices or not. 74% of trainees sull passed the examination The
biggest riddle 15 what sort of  college have we that sought the widest
publicity for this letter” The advisers could be expected to
understand the canicature. but the public at large would not possess
the necessary enlightenment

100 YEARS AGO

Dr ] D Thornton, of the United States Manne Hospial Service, gives
some further interesting detaifs in the New York Meducal Record. of the class
of French-Canad: which
we last week referred 1o under the ulk of “muryachit,” or “lata.” 15
prevalent They are known as “jumpers,” and suffer from the same over-
sensitve condition of the nervous system, with uncontrollable tendency to
umutauon, as we have described. They are found cspecully among the
lumbermen—French-Canadians, who go over into Maine and the other
lumbering dustncts. Dr. Thornion says:—

1 had from ume to time heard lumbermen and others whose avocauons

‘umpers, but

fellow sprung like a cat and grasped the old man by the throat, and heid on
unul removed, the irate postmaster pounng forth torrents of invecuves on
the poor feliow, who really was perfectly guitiess Another unfortunate
wood-chopper had just come into camp from two days’ work, and was
standing near the large camp-heater. in which was a very hot fire, when
someone cried, “Grab the furnace!™” No sooner were the words said, than the
poo fellow obeyed the order, and. s result. left  scorched pattern on each
hand on the nearly red-hot pipe, thus rendenng hum unfit for work in the
woods for some weeks. | could. were it not for taking up valusble space,
enumerate instance after nstance fully as pecubar as the above. In boef. it
may be stated that at any ume and under any circumstances, with the

t one of

related un regard 1o them, unl one day, while attending to my duties 1n the

waiting-room of my fumigating station, I incdentally let fall the window

near my desk, by tuning the button suddenly, thus letting the frame fall »
distance.

t0a North-A Indian. From that time [
e 0n the wach [ these trange carkcer, and, when posible, made
inquines of them through my interpreter, in regard to the cause of their

these fellows will obey any command, imutate any action, without regard to
s pature, trvial or serous. He willleap on (0 a table. or over a stove, ot 1nto
2 river or pond; throw any article or weapon be may have in hand in any
direction indicated, will repeat any sentence or exclamaton. So serious &
matter is thus, that many of the lumber-men absolutely refuse (o admut a man
233 “jumper” into their camps. I find they are not wholly confined to
French-Cansdians Canadian of Insh parentage
As stated above, 1 to
investigate a3 to the cause of this peculiar and distressing condibon, and
while | fd, without doubt, that prumaniy it & due to an uberied

condition Mmspnnn.oﬁhu perbaps it will be well 10 coumerate some
of “jumpers.
fhtwmuumvﬂlbewﬁnml Recently ooe of them, # French-

the ummediate cause is in taking such children, when small,
and, whik fimly bek, uckling them untl convulsive sympioms sppey
Whatever

Canaduan of came ou
Jast a2 e was sbovt 16 sk the posmaste [or s mad, be bend » toal
stranger 2 man of 65 years of age

10 be & “jumper,” mischievously cried out, “Grab hum by the throat!" The

dxum,wm.mnmmummmdquwmm as it
firmly clings to its vicum far into adult Lfe " (Bnnsh Medical Journal
1886,:220 )




