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Introduction

"Step child of the hospital" and "bargain-basement medicine" are

familiar pejorative terms frequently associated with ambulatory care.

In recent years, however, with the advent of Medicare and all its

ramifications, the dramatically spirallnp costs of medical care, and

the Increasing pressure on inpatient facilities, hospital outpatient

services are gradually achieving a prominent role as an essential

component in the provision of total health care.

Increased importance of the ambulatory arm of the hosptial has,

in turn, cast increased attention upon its shortcomings. Most of these

inadequacies are not new, merely more evident. Long patient waiting

times and other outpatient care problems have been noted recently, but

they were also strongly indicted by a British Ministry of Health study

2 3
team in 1955, and by many others in the interim. Several schemes

have been suggested to overcome the waiting problem and other outpatient

department difficulties. But, as cited by Sussman, et. al., In their

1967 study, crowded conditions, long waits, rotating physician assign-

ments, and shortages of personnel still conspire to perpetuate the image

of second class care.

The necessity for making more effective use of the outpatient facl-

6 7 8
lity is well-documented. • ' Economically, It is far more prudent to

utilize inpatient facilities only for acute medical treatment. The trend

in recent years is promising. Between 1965 and 1967, admissions per bed

for nongovernmental nonprofit hospitals, with approximately the same number
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of total beds available, decreased 1.5 percent. For the same period

and type of hospital, the average number of outpatient visits Increased

9
by 15.2 percent. While these figures may indicate a laudable trend

toward greater emphasis on preventive care, they also undoubtedly

reflect the Impact of expanded third-party coverage (notably Medicare,

Medicaid, Blue Cross, Blue Shield) for outpatient services.

Computer Scheduling of the OPD

The increasing use of ambulatory facilities has intensified the

search for more effective methods of resource allocation as well as

improved techniques of patient service. One technique that appears to

have considerable merit is computer scheduling of ambulatory services

and, in the past decade, a small number of such systems have been re-

ported. Most of these use a scheduling card which has been prepunched

with a doctor's name and available appointment time. To make an appoint-

ment, the clerk simply pulls the appropriate card and writes Information

identifying the patient. This patient information is then keypunched,

and the cards are later read into the computer. Reports, such as doctors

schedules and medical record pulling lists, can be generated as often as

10,11
necessary.

More recently, a few "on-line" computer scheduling systems have

been established. In this case, the clerk types the appointment request

directly into the computer from a teletypewriter or cathode ray tube.

Appointments may be scheduled automatically, or the terminal may display
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Information from accumulated schedule data which allows the clerk to

pick the most convenient appointment from those still available. As

each transaction is made, the computer updates the status of future

:ly in

15,16

schedules. A few such systems are currently in use; ' ' others

of a similar nature are under development.

On the surface, rapid accessibility to schedules and patient data,

plus the extensive manipulative ability of the computer, would appear

to be highly beneficial to scheduling personnel. However, specific

advantages to a hospital outpatient department of on-line computer

scheduling are still not fully understood. The question remains as to

whether on-line computers can be justified on a cost/benefit basis.

To determine the value of on-line computer scheduling for a large

and diversified outpatient department, the administration of the Massa-

chusetts General Hospital (MGH) established a systems study group in

1967. Coordinated by the Laboratory of Computer Science, the project

team had the dual objectives of studying the characteristics of the

existing scheduling system and recommending possible changes.

Approximately a dozen studies were performed to analyze the variables

affecting current procedures and their implications for on-line scheduling.

One major study, reported here, involved an extensive evaluation of the

factors affecting the tendency of patients "not to show" for their appoint-

ments.

For several years, the overall "no show" rate at the MGH and Massa-

chusetts Eye and Ear Infirmary Clinics has approximated 20 percent (i.e..
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20 percent of all patients scheduled for appointments failed to appear

without cancelling). It was felt that if the factors which influence

patients not to keep their appointments could be determined, two possible

benefits might accrue. First, the no show rate might be lowered, thereby

reducing the variability for demand of physician services. Second, even

if the no show rate could not be reduced, adjustments in the scheduling

process could be made for the differing no show tendencies of various

classes of patients. In this way, the appointment clerks would be able

to estimate more accurately the number of patients who would actually

arrive at the clinic on any given day.

Methodology of Study

Two major types of data were collected to study the no show problem.

First, clinic data recorded by OPD personnel was collected from existing

files. This information was used to assess the probability of patients

not attending the clinic in relation to the variables of: 1) source of

patient appointment, 2) the time interval between the date the appoint-

ment was issued and when it was scheduled, 3) the use of a system for

To illustrate this point, assume the following factors are known:

1) the physician wants to see an average of 9 patients per day; 2) there

is an expected 25 percent no show rate; and 3) 12 patients have scheduled

appointments. Consequently, one would expect that on a norma] day between

6 and 12 patients will arrive. If the doctor expects an average of 9

patients, on the days when 12 arrive he will be overworked. On the days

when only 6 arrive, he will have 33 percent of his time unused. On the

other hand, with the no show rate reduced to 10 percent and 10 patients

scheduled, the average number of patients arriving will still be 9, but

on a normal day the range of patients seen will vary only from 7 to 10.

Hence, both the probability of overwork and of idle resources is greatly

diminished with a lower no show rate.
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rescheduling some patients who have missed appointments without first

consulting these patients about the appointment or date and time (re-

ferred to as an "automatic follow-up"), and 4) the patient's previous

history of arriving for scheduled appointments. Secondly, subjective

"attltudinal" data was sought from patients to determine the reasons

they failed to arrive for appointments.

During the fiscal year 1967-1968, there were over 237,000 patient

visits to the 62 clinics constituting the Combined Clinics of the MGH

and MEEI. Twelve of these clinics were selected for the no show study:

Cardiac, Dermatology, Diabetes, Endocrine, Fracture, Glaucoma, Gastro-

enterology, Urology, and four general medical clinics. The stratified

sample, based on differing no show rates as well as clinic characteristics,

yielded 774 missed appointments from 3,684 scheduled visits during a three

week period - a no show rate of 21 percent. A control group equal in size

to the no show group was selected at random by clinic from the 2,910

patients who did arrive for their appointments.

Information concerning patients who missed appointments and the

control group was taken from four sources. First, clinic copies of

appointment slips provided inforrnation concerning the patient's name and

address, the source of appointment, and appointment date. Second, the

clinic attendance log indicated whether or not the patient arrived for

the appointment. Third, the medical record provided the number of interim

no shows since the patient's last visit, information as to whether an

appointment was booked as an automatic follow-up of a previous no show.
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and the date of the last appointment kept in the individual study

clinic. The fourth data source was a questionnaire sent to both the

no show and control groups. A letter describing the Clinics' interest

in improving their services was mailed with the questionnaire two

days after the patient's date of expected or actual attendance. This

letter emphasized both the confidentiality of the responses and the

need for cooperation; it was signed by the physician serving as chair-

man of the Clinics Committee. The questionnaire was short and easy

to complete.

Findings of the Study - Clinic Data

Several interesting conclusions were drawn from the data available

from the appointment slips, the attendance log, and the medical record.

These conclusions, as previously stated, concerned the effect of four

major variables on the no show rate.

Source of Appointments : Meaningful differences were found in the

no show rate depending on the patient's source of appointment. As

indicated in Table 1, patients scheduled through the Emergency Ward

had a no show rate of 34 percent. This is a significantly higher

percentage than the no show rate of patients scheduled at other loca-

tions. In contrast, no show rates for patients who had been discharged

recently from the hospital or who had been given return appointments

from the same clinic were below the average no show rate. These findings

'when the word "significant" is used, the .01 level in a chi square

contingency table is indicated.
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were anticipated because patients treated in the Emergency Ward are

more likely to be transients who are seeking immediate care and less

likely to initiate or to sustain a continuing association with the

hospital. On the other hand, patients who have just been treated

at a particular clinic, or who have just recovered from an illness

serious enough to place them in a hospital, are most apt to expect

or need follow-up care and will therefore probably keep their appoint-

ments.

Recency of Scheduling Appointment ; The interval between the date

an appointment was issued and the actual date of the appointment is

referred to as the "appointment interval." On the average this interval

was two weeks longer for the no show group than for the control group.

Another indication of the importance of this Interval is shown in Figure

1, which strongly suggests that as the appointment interval increases,

there is a higher percentage of no shows. As could be expected, patients

are more likely to show up for appointments which have been made in the

recent past.

Automatic Follow-up System : Many clinics have a system of auto-

matically scheduling the patient another appointment by mail if he

fails to show up for a scheduled appointment. This practice results

in a significantly greater than average no show rate. More than twice

as many no show patients as control patients had their appointments made

in this manner. Whereas the normal no show rate for all patients was

21 percent, 37 percent of the automatic follow-up patients were no shows.
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History of Previous No Shows : The clinic data also confirmed that

no show patients tend to be repeaters. A study of each patient's no

show history was performed for both the no show and control groups.

Of the no show patients, 22 percent had been no shows on their previous

scheduled clinic visit; in the control group, only 10 percent were no

shows on their previous visit (a significant difference). The tendency

to have several consecutive no shows also was apparent. Seven patients

in the no show group had failed to keep their appointments for seven

consecutive times since their last visit to the clinics. A few of these

missed appointments were cancellations but most were no shows.

Findings of the Study - Questionnaire Data

For the no show group, the response rate to the initial questionnaire

mailing was 4A.9 percent. For the control group, the figure was 55.1

percent. A follow up mailing to both groups raised the final response

rate to 60.7 percent and 71.7 percent respectively.

Three types of questions were asked of each patient on the question-

naire. Both the no show and control groups received (1) a limited set

of multiple choice questions inquiring about two aspects of their pre-

vious visit to the clinic and (2) an open-ended question asking the

patient to list any "general problems" he had encountered in his previous

contacts with the clinics. In addition, each patient in the no show

group was asked to check from a list of possible causes the reason (s) he

had failed to arrive for his last appointment.
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Table 2 shows the reasons given by the no show group for failing

to keep their appointments. Patients could choose more than one reason

for not keeping an appointment, and there was an average of 1.5 responses

per patient. Responses to the questions focused attention on three major

areas. These were communication failure, waiting time, and "same day

service.

"

Communication Failure ; The reason indicated most frequently for

failure to arrive, a "communication problem," includes three related

patient responses: 1) "I thought the appointment was cancelled," 2) "I

did not know about the appointment," and 3) "I thought the appointment

was for another time." By adding the percent of patients who forgot

their appointment, the combined total suggests that almost half of all

patients who missed their appointment might not have done so if a more

effective communication system were in operation These findings are

comparable to those of a similar study performed at the USPHS Hospital

in New Orleans.

Data from clinic records tends to substantiate the veracity of

those patients who claimed "not knowing about" or "having forgotten"

their appointments. As shown in Table 3, only 26 percent of the con-

trol group's appointments were made more than two months in advance of

the visit; the comparable figure for the no show group was 35 percent.

However, for the subset of the no show group who had "forgotten" their

appointments, 59 percent had appointments made more than two months in

advance; 67 percent of the patients who "did not know about their
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appointments" had at least a two-month appolntment-vlsit interval. The

differences are significant and strongly suggest that the patients were

replying truthfully to the questionnaire. Their responses document the

need to eliminate scheduling of distant future appointments and/or to

communicate with patients shortly before the appointment date.

Waiting Time : Only 12 percent of the no show patients checked "it

takes too long to see the doctor" as the reason for not arriving for

their appointment. The extensive wait to see a doctor was, however, by

far the most significant problem stated by patients who answered the

open-ended question asking what "general problems" they had in dealing

with the clinics. As seen in Table 4, almost 20 percent of the responses

to this question concerned the amount of waiting. The next major

category of negative response by comparison contained only 5 percent.

It is relevant to note that 11 percent of those returning their

questionnaire reversed the intent of the "What problems do you have"

question and praised the Clinics. Of equal Importance, two thirds

of the patients who replied to the question indicated no problems

whatsoever. (Again, the figures total more than 100 percent because

a few patients made several comments.)

"Same day" Services: A majority of patients have one or more of

a variety of tests ordered during their clinic visit. These procedures

may be performed the same day, or the patient may be requested to return

at a later date. In an attempt to compare the reactions of patients

during their previous visit, the questionnaire included an inquiry about
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such procedures. Some 78 percent of the control patients who had

tests performed reported that all their tests had been completed on

the same day, whereas only 70 percent of the no show patients reported

this experience. The difference suggests that the ability to have all

appointments and tests completed on the same day is important to the

patient and may affect both his attitude and the no show rate.

Scheduling Improvements Without a Computer

The primary purpose of this study was to evaluate potential advan-

tages of on-line computer scheduling with regard to the no show problem

faced by hospital outpatient departments. Several areas of possible

improvement have been identified. Many of these advantages could be

realized simply through improvements in the manual system.

The no show rate could be reduced in the present manual scheduling

system by any of the following means:

1) discarding or modifying the automatic follow-up appointment

procedure,

2) eliminating or reducing the number of appointments made for

more than six months in the future,

3) minimizing the "communication gap" by requiring patients to

confirm appointments made far in advance and automatic follow-up

appointments (if this procedure is continued), and

4) sending reminder cards to patients within a short time of their

appointments.

It is essential to emphasize that the standard of medical practice cannot
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be compromised merely to create a more efficient scheduling system. Some

clinics may still desire to schedule certain types of patients on an auto-

matic follow-up basis. Furthermore, physicians may feel it is important

for various patients to return for 6 or 12 month evaluations. Although

improved utilization of both facilities and other resources is an impor-

tant goal, appointments could not be denied to patients if such a pro-

cedure detracts from optimal medical care. Effective methods must be

found to maintain medically-worthwhile, but administratively-poor prac-

tices.

Specific Advantages of the Computer

Although several changes can be made in the manual system to affect

favorably the no show rate, an on-line computer system can meet both

medical and administrative needs. If necessary, current scheduling

practices can be followed - but adjustments can be made for their affects.

Rapid accessibility to large data files combined with the computer's

manipulative capability can be utilized to provide:

1) a more efficient clerical system for closing the communication

gap. The manual system of patient confirmation suggested above requires

extensive searching of appointment sheets and recording of data by clerks.

The computer, on the other hand, can be programmed to create from its

appointment files automatic machine-readable confirmation postcards.

When returned, the cards can be re-entered into the computer to confirm

the appointment automatically without any manual clerical work. At a

particular point in time, all nonconf irmed time can be made available by
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the system for the scheduling of new appointments.

2) a system of adjusting schedules to reflect the varying no show

rates of the different classes of patients scheduled. On a manual basis,

it Is very difficult, if not impossible, to determine the number of

patients with varying no show tendencies who produce the probabilistic

target figure of arrivals which best utilize clinic physician resources.

The computer, however, has the ability to check each patient with regard

to significant variables and subsequently to compute a "probability of

arrival." As each appointment is scheduled, the remaining openings for

each clinic session can be continuously updated.

3) "same day service" for patients. With an on-line system, a

scheduler can use the computational power of the computer to search for

the day or days in which all appointments needed by a patient are avail-

able. In a manual system, this search requires telephone calls and

extensive clerical time so that it often is not performed effectively.

A prerequisite to this capability, however, is an individual appointment

18
system which minimizes patient waiting time and makes multi-scheduling

of both clinics and ancillary services more feasible.

A) a continuing check on the factors which influence the no show

rate. The relationship between variables such as have been described

here and the no show rate can be monitored routinely as a by-product

of the actual scheduling of appointments. In this way, the process of

adjustment for the no show problem can be improved periodically.
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Summary

Both data taken from clinic records and attitudinal data from ques-

tionnaires has been used in evaluating the Implications of the no show

rate for on-line computer scheduling of outpatient appointments. Data

from clinic records isolated four variables which significantly affected

patient attendance in the 12 clinics studied. No show rates vary widely

depending upon: a) the source of the patient appointment, b) the length

of the interval between the time the appointment is issued and the date

of the appointment, c) the presence or absence of an automatic follow-up

procedure, and d) the patient's recent record with regard to no shows.

Data obtained through questionnaires identified a communication problem

as the principal cause of no shows. This finding was substantiated by

a close correlation between the date an appointment was issued and the

number of patients who indicated that they had forgotten their appoint-

ments or did not know about them.

Several modifications in the current manually-operated scheduling

system could reduce the no show rate and the variability of the demands

on clinic resources. High no show rates among various classes of patients

have been identified, and this information could be used to make appro-

priate adjustments in the scheduling process. However, if these changes

are Introduced on a manual basis, the desired standard of medical practice

may be compromised. Among the advantages of on-line computer scheduling

is the capability of accommodating fluctuations in a manner consistent
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with professional standards. The subsequent increase In flexibility

should permit ambulatory care to be more responsive to the needs of

its recipients. As a consequence, more efficient use could be made

of limited facilities and perhaps the image of second class care, too

long associated with the outpatient department, would be ameliorated.

*****

The authors wish to acknowledge the contributions of Miss Naomi Nalerman,

Miss Beverly Thoren, and Mrs. Patricia Smith to this project.
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