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This paper presents a time-motion study of patient processing in the 
Ball Memorial Family Practice Residency Model Office during a 
one-month time period. Time intervals including patient waiting 
time and patient processing time, ie, length of patient time spent in 
attendance by various health-care office personnel, were calculated. 
An assessment intended to reveal patients’ attitudes in the context 
of their visits was performed. Correlation statistical analysis of the 
time-motion and attitude studies indicates that relatively negative 
patient attitudes are related to the length of time that the patient 
spends waiting for the doctor, the length of patient waiting time in 
the office, and the total time that the patient spends in the office.

The Model Office is an essential 
component of any approved Family 
Practice Residency Program.1 The pur
poses of the Model Office are to 
provide primary medical care on a 
fee-for-service basis for families who 
have chosen to become part of the 
program and to serve as an educational 
experience in the training of family 
practice residents. The Ball Memorial 
Family Practice Residency Program 
requires approximately the following 
distribution of total training time to 
he spent seeing patients in the Model 
Office: first year residents, 10 percent; 
second year residents, 45 per- 
eent; and third year residents, 80 
Percent. A question frequently asked 
by the residents is whether or not the 
Model Office simulates that of a pri-
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vate family physician particularly in 
regard to efficient utilization of physi
cian and patient time.

This study was designed to assess 
utilization of the Model Office and 
family practice personnel as a function 
of time from the patients’ viewpoint. 
Major areas of study include the fol
lowing: (1) the extent to which pa
tients fail to keep appointments or are 
late for their scheduled appointments; 
(2) the magnitude of patient proces
sing and waiting time intervals during 
their visits; (3) an assessment of pa
tients’ attitudes regarding their office 
visits; (4) an investigation as to wheth
er patient attitude is related to various 
waiting and processing time intervals; 
and (5) a comparison with similar 
studies conducted in both teaching 
and office settings.

The data may serve as a basis for 
making changes in the appointment 
system and/or Model Office organiza
tion in order to maximize physician 
time without prolonging patients’ 
visits or producing negative patient 
attitudes.

A review of scientific literature 
reveals very little reporting of or
ganized studies of patient processing. 
Anecdotal material appears to favor 
the appointment system and efficient 
utilization of patient as well as physi
cian time.2,3,4 A comparative study 
of pediatric private and university clin
ics has been reported.5 A detailed 
time-motion study based on chief 
complaints has been utilized in making 
major changes in organization and 
personnel in a private family practice.6 
Patient processing in a large medical 
school-affiliated medical clinic has also 
been described.7 An estimate of “cost 
of waiting time” per patient has been 
described in a large outpatient clinic.8

Description of Model Office Organiza
tion

The Family Practice Model includes 
approximately 6,000 square feet on 
the first floor of a three-story building 
separate from the hospital. Located in 
Wing A are six general purpose exam
ination rooms, one pediatric exam
ination room, and one consultation 
room. In Wing B are five general 
purpose examination rooms, one 
pediatric examination room, and one 
minor surgery and casting room. The 
average examination room is 10 x 15 
feet. The nurses’ station and labora
tory are centrally located between the 
two wings.

Patient flow through the model is 
diagrammed in Figure 1. Flow is gen
erally one-way through major person
nel contacts except for an occasional
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patient who after seeing the doctor has 
some laboratory test generated in the 
Model laboratory and then sees the 
doctor a second time for discussion of 
the results prior to leaving the office.

Family Practice Model Office per
sonnel consist of the following: two 
receptionists, one registered nurse, two 
licensed practical nurses, four to five 
senior nursing students, one laboratory 
technician, and four or five family 
practice residents during a morning or 
afternoon block of assigned office- 
hour time. Residents are scheduled for 
a block of office-hour time such that 
residents in different levels of training 
will be seeing patients during the same 
block of time. There are five third year 
residents, four second year residents, 
and three first year residents. Each 
resident has his/her own group of 
assigned families which are followed 
during the three-year residency.

Practically all patients (approxi
mately 98 percent) are scheduled by 
appointment with their assigned doc
tor. The amount of time scheduled per 
patient depends upon the nature of 
the visit, eg, office call, 15 minutes; 
complete history and physical exam
ination, 30 to 45 minutes; and coun
seling session, 30 to 60 minutes. Each 
resident is assigned a nurse and two 
examination rooms during his/her 
office-hour time.

Methods

A 5 X 8 inch card was used for data 
collection. It consisted of instructions 
to the patient, an area for stamping 
times at major patient-personnel en
counter points (Figure 2), and a form 
for attitude assessment on the reverse 
side of the card (Figure 3).

Data were collected for all sched
uled patient visits from February 28, 
1974, through March 29, 1974. Data 
from February 28 and March 1 were 
regarded as a trial run to familiarize 
the personnel with the method of data 
collection and are not included in any 
of the statistical information. The data 
analyzed were obtained during four 
full, five-day work weeks from March 
4 through March 29, 1974.

Automatic electric time clocks, 
synchronized and accurate to the near
est minute, were located in three 
strategic positions in the office Model 
and used by family practice personnel.

Each scheduled patient was given a
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data collection card with his/her 
appointment time and arrival time 
stamped by the receptionist. There
after the patient presented this card to 
the family practice personnel en
countered during the visit. Each of the 
personnel stamped the time of encoun
ter or disencounter with the patient. 
At the conclusion of the visit the 
receptionist stamped the time and 
checked for completeness of response 
to the attitude study. There was no 
attempt to link specific patients or 
family practice personnel with partic
ular data cards returned. Cards which 
contained incomplete time recordings 
were excluded from the analysis.

Early in the collection of data it 
was apparent that many patients were 
unable to perform the attitude assess
ment. Occasionally verbal instructions 
were offered by personnel but at no 
time was the assessment performed by 
anyone other than the patient, with 
the exception of parents’ filling it out 
for children brought by them to the 
office. Several patients were unable to 
read or interpret the instructions. 
Many patients found parts of the 
attitude study confusing or did not 
respond to particular statements. For 
these reasons the family practice per
sonnel were polled concerning which 
statements of the ten listed were 
judged to be most direct and to which 
a person of average intelligence could 
unequivocally respond. Based on this 
poll, only statements 1, 2, 7, 8, and 9 
were used in establishing attitude 
scores. Those who did not respond to 
these specific statements were not 
included in the attitude study but 
were included in the time-motion 
study.

All time intervals and scores on 
attitude assessment for each patient 
were coded on keypunched computer 
cards. The derived descriptive statistics 
were calculated on an IBM 360, Model 
50 computer.

Table 1 contains general statistical 
information concerning the magnitude 
of the patient population and the 
actual numbers of cases analyzed in 
the study. The figure of 890 patients 
processed during a four-week period is 
representative of the average monthly 
patient load for the Family Practice 
Model Office at Ball Memorial Hos
pital. Of that number, 12 patients did 
not return cards and are. therefore 
uncountable. Of the total cards re
turned, 198 were unusable for the
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tifne-motion study because of k 
completeness, eg, not stamped for 
time of leaving the office, and 438 had 
incomplete attitude studies as defined 
above. Of all patients processed, % 
percent returned data usable for the 
time-motion study and 49 percent 
were usable for the time-motion corre
lation with attitude. Sixty-one percent 
of the patients who returned com
pleted time cards arrived early or 
exactly on time for their appointments 
and 37 percent arrived late.

Results

Statistical information concerning 
time intervals for patient flow through 
the Model Office are recorded in Table 
2. Total processing time consists of 
time intervals during which the patient 
was being attended to by personnel,ie, 
nurse processing plus doctor pro
cessing plus laboratory technician pro
cessing. Total waiting time consists of 
waiting for nurse plus waiting for 
doctor plus waiting for laboratory 
technician plus waiting to sign out of 
office. Included under waiting for 
laboratory technician and processing 
by laboratory technician is one patient 
who was sent for x-rays and returned 
to the office and a few patients who 
obtained electrocardiograms in the of
fice which are generally done by a 
nurse. A factor intended to relate 
processing and waiting times for each 
patient is obtained by

total processing time 
total waiting time 

for each patient.
It is noted that the average patient 

spent approximately equal amounts of 
time in waiting and processing. The 
average total time in the Model Office 
is 55.5 minutes including all types of 
visits, eg, office call, counseling, minor 
surgery.

Approximately 13 percent of the 
patients passed through all major 
points of personnel-patient encounter. 
The average patient passing through all 
major encounters in the office may 
have his/her time distributed as in 
Figure 4. In this figure total time 
consists of the sum of the individual 
time intervals as listed in Table 2. The 
average total time obtained in this way 
is 68 minutes and differs from the 
actual average total time for the entire 
population of 55.5 minutes by 12- 
minutes because relatively few of the
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Figure 1. Patient F low  through Model O ffice

------------------------------------ A ppo in tm en t Tim e

— ---------------------------------A rriva l T im e

—  -------------------------------- First Seen by Nurse

-------------------------------------Nurse Finished

------ ------------------------------F irst Seen by D octo r

--------- ------------- -------------- D octo r Finished

------------—---------------------F irs t Seen by Labora tory Technician

-------— -—  ----- -------- ------Finished w ith  Lab

------ — ------------------------Signed O ut o f C lin ic

PLEASE ANSWER A L L  QUESTIONS

a f t e r  y o u r  v i s i t  a t  t h e  c l i n i c  is

COMPLETED, PLEASE ANSW ER THE Q UESTIONS  

ON THE B A C K  OF THIS CARD.

Dear Fam ily Practice Patient:

The purpose of^th is sheet is to  gather in fo rm ation  

concerning the am ount o f tim e you spend w aiting in 

the Fam ily Practice C lin ic  and a ttitudes related to 

you r w aiting . Through th is  evaluation we hope to  

improve ou r e ffic iency in seeing you so th a t you r 

tim e spent here may be a m ore pleasant experience.

Please present th is  sheet to  each member o f 

the Fam ily Practice Team (receptionist, Gay or 

Sharon; Nurse, B etty , Sarah, Gen, or S tudent Nurse; 
Lab. Assistant, V ick ie ; and you r D octo r) at the tim e

they acknowledge you r presence and they w ill record 

the tim e.

Upon com pleting you r v is it to  the C lin ic, 

please answer the questions be low  and re turn this 

sheet to  the receptionist.

Thank you.

Dennis L. A lle n , MD 

Fam ily Practice Resident

Figure 2. F ron t o f Data C ollection Card — Ins titu tions and T im e-M otion  S tudy
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Answer each question according to  how  you feel no w  as a result o f yo u r v is it here today. Check the answer w hich corresponds 
to  you r degree o f agreement or disagreement w ith  the statem ent using the fo llo w in g  scale: S t.A . = strong ly agree, M .A . = 
m oderately agree, SI.A. = s ligh tly  agree, SI.D. = s ligh tly  disagree, M .D . = m oderately disagree, S t.D . = s trong ly  disagree.

1. I feel th a t m y tim e  here was well spent.
2. When I have to  w a it as long as I have today,

I feel angry w ith  the Fam ily  Practice C lin ic.
3. I w ou ld  n o t consider seeking medical care 

elsewhere because o f all the w a iting  I do in 
the C lin ic .

4. I do n o t  feel th a t th is  C lin ic  cou ld  operate 
more e ff ic ie n tly  and m y problem  be handled 
in less tim e.

5. Service provided in the Fam ily Practice C lin ic 
is as fast as th a t in th e  Emergency Room fo r 
the same problem .

6. I do no t receive sick leave benefits fo r  my 
c lin ic  visits.

7. When I have to  w a it as long as I have today,
I feel angry w ith  the  D octo r.

8. When I have to  w a it as long as I have today,
I become tense and nervous.

9. The service in the Fam ily Practice C lin ic 
is as fast as cou ld  be expected.

10. I w ou ld  no t delay in com ing to  the C lin ic 
ju s t because o f a delay in w a iting  to  see 
the D octor.

St. A. M .A. SI.A. SI.D. M.D. St.D.

PLEASE ANSW ER A L L  QUESTIONS.

Figure 3. Back o f Data C ollection Card — A ttitu d e  Survey

Table 1. Patient Population

Tota l patients scheduled 1,065

To ta l patients fa iling  to 
keep appo in tm ent 175 (16%)*

To ta l patients processed 890

Tota l tim e cards returned 878

To ta l cards usable fo r 
tim e -m otion  study 
(o f cards returned) 680 (76%)T

Tota l cards usable fo r 
tim e-m otion  corre la tion 
w ith  a ttitude  
(o f cards returned) 440 (49%)+

To ta l early or 
exactly on tim e arrivals 410 (61%)

Tota l late arrivals 252 (37%)

Tota l no appoin tm ent 
specified 18 (2%)

*percent o f to ta l patients scheduled 

tpe rcen t o f to ta l patients processed

entire population were actually pro
cessed by the laboratory technician.

The attitude assessment is obtained 
from responses to statements 1, 2, 7, 
8, and 9, all of which required a 
response in order to be correlated with 
the time-motion data for a specific 
patient. The responses are scored on a 
one to six scale with one correspond
ing to the most negative and six the 
most positive response. The scores for 
each of the five statements are aver
aged for each patient to produce a 
score reflecting a relatively positive or 
negative attitude. Descriptive statistics 
for the attitude study are in Table 3.

Pearson correlation coefficients re
lating the individual time intervals and 
average attitude score for each patient 
are determined. The coefficients and 
their respective values based on a 
two-tailed T test of significance are 
listed in Table 4.

Three time intervals are correlated 
significantly with attitude at the 95 
percent or greater confidence limits. 
These correlations may be interpreted 
as follows: (1) the longer a patient 
spends in waiting for the doctor, the 
more negative is his/her attitude re

garding the visit; (2) the longer a 
person spends in waiting (rather than 
in processing) in the office, the more 
negative is his/her attitude; and (3) the 
longer a patient spends in the office 
overall, the more negative is his/her 
attitude.

Discussion

The average total visit time in the 
Model Office of 55.5 minutes favor
ably compares with times reported 
from  o th e r  outpatient teaching 
models. Wegenke et al reported an 
average total visit time of 54.4 minutes 
in a university-based model pediatric 
teaching clinic. Described also in the 
same paper are two private pediatric 
practices with average total visit times 
of 27.5 and 45.4 minutes. They cal
culated total processing time which 

total waiting time
resulted i n  2:1 for the u n iv e rs ity -b a se d  

model and 1:1 and 1:2 for the private 
practices (cf Table 2, this study 1.41) 
The systems used for scheduling pa- 
tients in each office setting were not 
described.5

In a large university-affiliated medi
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Mean 13.4 8.2 10 7.5 11.2 17.1 5.8 8.7 8.0 25.6 29.8 1.4 55.5

Standard
deviation 13.6 6.8 12 4.7 12.8 11.8 7.8 12.2 7.7 14.0 20.2 2.1 24.2

Variance 184 46.7 153 22.3 162 140 60.9 148 59.3 195 409 4.4 588

Skewness 2.6 1.2 4.1 1.8 1.7 1.7 2.5 6.5 2.8 1.8 1.7 9.3 1.4

Minimum 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 1.0 0.08 13

Maximum 101 32.0 148 34.0 78.0 74.0 42.0 109 54.0 132.0 182 38.0 210

Number o f 
patients 39 2 1, 182 252 679 679 675 675 89 89 680 680 680 680 680

Percent of 
total 
patients 
processed 61 37 99.8 99.8 99.2 99.2 13 13 100 100 100 100 100

cal clinic involving 103 physicians-in- 
training and processing 60 to 80 pa
tients per half-day session, the average 
total visit time was 149 minutes with 
more than half of that time spent 
waiting.7 Another study performed in 
an outpatient department of a general 
hospital reported a mean waiting time 
of 126 minutes and a total mean time 
per visit of 226 minutes. In the same 
report a monetary value was deter
mined for waiting time per patient 
based on the state per capita income 
(S3,523) which resulted in $4.79 per 
new patient visit and $8.18 per return 
wsit. In this facility patients were seen 
°n a first-come, first-served basis. It 
was also noted that there was a 52 
Percent rate of missed appointments.8

Review of the literature reveals no 
report of patient attitude assessment 
as related to an office visit experience 
°r related to time of waiting and

processing in particular. Perhaps the 
most revealing part of this study is the 
relatively high level of patient satis
faction with the office visits. Certainly 
more factors than time intervals of 
waiting and processing are involved in 
patient attitude. Other factors would 
be quite difficult to separate indi
vidually for study. The significant cor
relation of relatively negative attitudes 
with longer waiting times for the 
physician, total waiting time, and total 
visit time shown in this study indicates 
that these times do have an impact on 
patient attitude. However, based on 
the results of the graded attitude 
assessment used in this study, a nega
tive deviation from the mean (five on a 
scale of six) could still be regarded as a 
generally positive attitude regardless of 
waiting time intervals.

The large number of patients failing 
to keep appointments or arriving late

Table 3. Attitude Study

Score of Scale of
Descriptive Statistic 1 to 6 *

Mean 5.2

Standard deviation 1.0

Variance 1.0

Skewness -1.2

M in im um 2.4

M axim um 6.0

Num ber 440

* 6 = m ost positive response 
1 = m ost negative response
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Figure 4 . D is tribu tion  o f Patient T im e During an Average O ffice  V is it. To ta l = 68 
M inutes.

Table 4. Correlation of Time Intervals and Attitude

Pearson
Correlation
Coefficients Cases Significance

W aiting fo r  nurse -0.0452 440 0.172 (NS)

Processing by nurse 0.0064 440 0.446 (NS)

W aiting fo r  docto r -0.1592 439 0.001 (S)*

Processing by docto r -0.0247 439 0.303 (NS)

W aiting fo r  labo rato ry technician 0.2034 57 0.065 (NS)

Processing by  labo ra to ry technician -0.0782 57 0.281 (NS)

W aiting to  sign ou t o f c lin ic 0.0402 440 0.200 (NS)

To ta l processing tim e -0.0209 440 0.331 (NS)

To ta l w aiting tim e -0.1002 440 0.018 (S)*

Tota l tim e  in c lin ic -0.0988 440 0.019 (S)*

Processing/waiting 0.0122 440 0.399 (NS)

*A  negative corre la tion coe ffic ien t 
a more negative response.

im plies tha t a longer tim e interval correlates w ith

must certainly affect efficient proces
sing, both from the patient’s and 
physician’s viewpoint, but exactly to 
what extent was not studied. Perhaps 
this could best be studied by improv
ing the two variables and repeating the 
study for conclusions.

Comparison of this Family Practice 
Model Office with other teaching 
model offices indicates that it pro
cesses patients as efficiently and in 
some instances more efficiently than 
others. Comparison with private office 
visits reveals longer times for the aver
age patient visit to the Model Office. 
This difference is inevitable in a teach
ing Model which involves 12 physi
cians with varying experience and 
levels of training, limited personnel, 
and a rather cumbersome physical 
layout. This apparently does not ad
versely affect patient attitude in this 
Model Office but may have an effect 
on patients’ selection of the Family 
Practice Model Office as their source 
of medical care. This possibility was 
not studied. The average patient atti
tude regarding his/her visit in the 
Model Office is highly positive though 
it is not certain whether this is because 
of efficient processing or the many 
other factors involved in outpatient 
care. However, as expected, longer 
waiting time is related to negative 
patient attitude and any changes in 
office organization designed to in
crease efficient use of physician time 
should not result in inefficient use of 
patient time.
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