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ii:n .P.ar.tia l Fulf i llment of the Requirements for the Degree of 
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by 
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1{), .:c1::rpy :o.-f t his document may be obtained from University Micro­
ff ii ] m..s ,. JJn i v e rs i t y of M i ch i g an , Ann A r b or , M l c h i g an 4 8 l O 8 . 

Thi.s study was undertak~n to est i mate the incidence 
co-'f :i·n·a~c::curacies and delays in an automated i npatient charge 
:sys t ·em.. .A r a n do m comp a r i son of c 1 i n i ca l ch a r t s and s t a t e -
:m~n~3 Df ~atient charges revealed an approximately equal 
ro-:c:c.ur:r-.en-ce of overcharges and undercharges to patients' ac­
cc.u.un·,t"S .• 

'J'·h.c hosp i ta 1 was exp er i enc i n g a f i v e - day de T a y i n the 
fP:r:eiYar:a.t i·on of final statements following a patient's dis-
fc'h.arge .. This compar ed to a three-day delay in the previous 
6anual 5ystem. Observation and analysis of the flow of charge 
;t'i (C k'e t s d u r i n g t h i s s tu d y rev ea 1 e d t ha t 9 8 p e r c en t o f pa t i en t 
.c h a 1·_9 e s we r e po s t e d to pa t i en t s ' a cc o u n t s w i t h i n t h r e e d a y s 
after the serv ice was provided. The cause of the delay in 
closing discharged patients' accounts was traced to th~ follow­
up verification of computer edit checks . 

The major recommendation of the study involved the 
creation of an additiona l computerized control file to assure 
that all charge tickets prepared on the wards are posted to 
patients' accounts . 
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CHAPTER I 

INT RODUCTION 

General I nformation 

The fact that the majority of hospitals in the 

Un i ted States are nonprofit institutions does not le ssen 

the importance of revenue to their operation. 1 Regardless 

of the humanitarian goals of the organization, careful at­

tent i on is required to assure that revenues exceed costs if 

the hosplt~l is to maintain a continuing operation. As the 

largest single source of hospital r e venue, charges for indi­

vidual patient services deserve spricial management-atten-

t . 2 
10n. 

The.re are primarily tvw areas of concern in a patient 

charge system- -accuracy and timeliness. Accuracy assures 

that all goods and services are being charged at the correct 

price Lo the patie~t who has received the service. Increased 

demands for itemized statements by patients and third-party 

payers place additional impetus on the requirement that the 

indivi dua l be charged only for the services he has received. 

Accuracy reflects a fairness to the individual pat ient that 

in stills goodwill for the hospital in the community by 
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contributing to the patient's image of the hospital ' s effi­

ciency. 

T h e t i me l i n e s s 1-J i t h w h i c h p a t i e n t c h a r g e s a r e r e -

corded is another matter that merits management concern. 

Habitual delays in posting charges to the patient's account 

r e s u 1 t i n d e l a y e d b i l l i n g s , a l a g g i n g c a s h f 1 o v1 , a n d i n -

creased clerica l costs. Discharged patients' accounts re-

quire correction, insurance claims must be resubmitted, and 

the patients 1
• impress ion of the eff!ciency of the hospital 

declines. Hospitals have long recognized the inevitability 

that some services provided late in the pati ent's period of 

hospitalization will not be posted to the patient's account 

prior to his discharge. The traditional approach has been 

to provide the patient an i nterim bill upon discharge, with 

a fin al bill to be forwarded at a l ate r date. The time re-

quired to prepare this final b ill l argely determines the 

speed in which needed cash wi ll be re~eived by the hospital. 

Patient s aiso seem more iikely to ignore charges that are 

not post ed to their accounts prior to their discharge from 

the ho sp ital. A study conducted by one hospital disclosed 

that 35 per cent of their late charges proved uncol lectable.3 



3 

Hospital Setting and History 

Hillcrest Baptist Hospital is a voluntary, nonprofit, 

general hospital located approximately 100 mi l es south of 

Dallas-Fort Worth in the city of Waco, Texas . The present 

facility houses 320 beds and 60 bassinets. Owned and oper­

ated by th e Bapt i st General Convention of Texas, it is one 

of two general hospitals serving a university-centered com­

m~nity of approximately 200,000 residents . 

The history of Hil l crest Baptist Hospital began in 

1909 when Dr. Joseph A. Barton, then Pastor of the First 

Baptist Church, recognized a need for a second hospital in 

Waco. _Although the population of 25,000 was then being 

served by Providence Hospital, the rate of growth of this 

central Texas town pointed to an increased demand for hospi­

tal services. The hospital charter was filed in 1916, and 

work began on the construction of the new facility in 1917. 

Construction, slowed by World War I, terminated in the open­

ing of the 65-bed hospital on May 25, 1920 . Located three 

miles northwest of town, and accessible only by a single 

dirt road that occasionaJly deteriorated into a muddy bog, 

the new hospital was plagued with operational and financ ial 

difficulties dur i ng it s early years. Neart ·y crippled by the 
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great depress!on of the 1930s, and unable to meet fts cur-

rent financial obligations, it was feared that the hospital 

would have to close its doors. The determination of it s 

founders, however, kept the hospital operational; and, in •1938, 

an expansion and rehabilitation progr am was in st ituted that 

eventually revers ed the deteriorating financial conditions. 

In 1951 an addit ional $835,000 building was con­

structed that increased the bed capacity to 204. A 1956 Ford 

Foundation grant permitted a remodeling and constructio n pro­

gram that added a new surgical suite and phys i cal therapy 

department. In 1962, a $2.3 million building was added that 

increased the hos pital to its present size; and it provid ed 

new facilities for the surgical, medical, maternity, and 

youth divisio~s, as well as permitting relocat1on and expan ­

sion of radiology, the laboratory, and the emergency roo m. 4 

In stead of being three miles from the town, Hillcrest 

Baptist Hosp ital is now completely surrounded by the city of 

Waco. Continuing growth of the patient population has die-

tated the need for further expansion of the hospital. A new 

$4.S mill ion construction program, to be completed in 1975, 

wil I add fifty-nine patient treatment rooms and seven r ecov­

ery rooms,' as well as provide for the relocation of the 
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emergency room and outpatient department from the fifth floor 

of the existing bu i lding to the first floor of the ne1,J build,. 

Ing. In addition , a new Surgery Department will double the 

capacity of the existing department. 5 

Conditions Which Prompted the Study 

I n 1972, the hospital ' s inpat i ent charge system w.is 

computer i zed. The previous manuai system required a thr ee­

day waiting period following a patient's discharge before 

the final bill could be prepared. Early experience with the 

new automated system ind i cated that this waiting period would 

have to be extended to five days to allow sufficl ent time for 

all charges to be processed, entered on the patient ' s accourc, 

and subjected to an automated aud i t procedure. This addi-

tlonal delay i n preparing fina l statements slowed the ca sh 

flow from patient revenues during a period when cash availa­

bility was a prime cons i deration in meeting the demands of 

the current c onst r~ction project. 

Since conve rt ing to an automated charge system, no 

study had been conducted to determine whether patients were 

being charged for all the goods and services being provided. 

As the Assistant Administrator for Finance pointed out, a 

loss of even 50 cents per patient each day in unrecorded 
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charges would result in a loss of over $50.000 in patient 

6 r e ve nue each year. 

Statement of the Problem 

The problem is to determ in e methods for improving 

the inpatient char ge system at Hillcrest Baptist Hospital, 

Waco, Texas. 

Obj ectives 

The objectives are: 

l. Analyze the existing inpatient charge system. 

2. Determine whether patients are being accu rat ely 

charged for servic·es they receive d_uring hospitalization. 

3. Determine ihe source of suspected delays in the 

processing of patient charges. 

4. Provide recommendations for improving the accu­

racy and efficiency of the inpatient ch a rge system (Appen­

dix A). 

Criteria 

This study shou ld: 

1. Provide a method of internal control that accounts 

for al l charge ticket s prepared by ward personnel. 

2. Provide a method for reducing the delay in the 
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preparation of final patient financial statements. 

3. Recommend procedures that are in conformance with 

generally accepted accounting p rin ciples . 

Limitations 

The study 1 imitations are: 

l. The scope of the study is 1 imited to transactions 

affecting patients' accounts during the time they are classi­

fied as act iv e accounts. 

2. M6difications to the present system must be com­

patible with the exist ing automated data-processing equipment. 

3. On-site observations of billing procedures are lim­

ited to one ward, three service departments, and the Data Pro­

cessing Office. 

Assumptions 

The assumptions are: 

1. The majority of hospital insurance plans will con­

tinue to require patients to pay a portion of their hospital 

charges. 

2. Treatment provided patients is being accurately 

and completely recorded i·n the inpatient clinical record s. 

3. Th e hospital will be willing to incur additional 

costs to improve the 3ccuracy of patient charges. 



8 

4. The hospital will continue to use I BM System/3 

data-processing equipment in the inpatient charge system. 

Factors Bearing on the Problem 

The factors bear in g on the problem are: 

The potential l oss of revenue due to bil1ing errors 

i s only a part of the problem. All inaccuracies in charges 

for patient services, regardless of their effect on total 

revenue, have a possible adverse effect on publ le relations. 

There is a lack of emp loyee confidence in the hospi-

ta l ' s pneumatic tube system. Charge tickets transported be-

tween departments by pneumatic tube were frequently lost or 

unexplainably delayed for several days. In addition, the loca-

tion of the pneumatic tube outlets was not always convenient 

for ward personnel. For example, the tube station on these~-

ond floor was loc ated on the ma ternity wa r d. The feeling of 

disturbing patients on this ward made personnel from other 

wards on the floo r reluctant to use the tube system .7 The 

adm ini strator was aware of the mechanical difficulties fre ­

quently encounte r ed with the present system and p lann ed to 

install a completely new system in approx ima tely one year. 8 

Review of the Literature 

The 1 iter ature is r ep lete with descriptions of systems 
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adopted by individual hospitals to charge patients for ser­

vices provided during their period of hospitalization. De­

spite modifications based on hospital size, volume of transac­

tions proce ssed, and technical advances in data-coll e ction 

equipment, a ll these systems have evolved from a single time­

proven method. When a patient is admitted, the business of­

fice prepares a patient ledger card which is annotated with 

charges as they are incurred by the patient . The room charg e s 

are record e d, _ based upon the daily patient census. Charges 

for items not included in the room rates are posted to the 

l edger card when the business office is notif i ed hy the appro­

priate organizational element of the hospital that the sup­

piies or serv ices have been provided . to the patient.9 Within 

the framework of this basic system, hospitals have been able 

to exercise leeway in tai l oring a charge communication system 

to the needs of their organizat·ion. Many small ho s pitals con­

tinue to find th e manually posted ledger-card system suffici e nt 

to meet th e ir needs. In.other hospitals, the patient ledger 

card has evolved into a grouping of information stored in a 

computer mem ory file. IO 

Perhaps the ultimate in sophistication has been reached 

in a pres ently avai I able system that is al most comp letely com-

puter controlled. By merely touchiFlg a lighted pen to a 
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cathode ray tube on the ward, a physician or nurse can point 

to the medications to be administered to a patient, and in-

stantly the order is printed in the pharmacy while the charge 

i s being posted to the p~tient 1 s account in the central com­

puter files. 11 

Systems that do not hav e th i s electronic communication 

between the point of r equisition and the point of charge have 

1 2 
been plagued by two types of errors. Documentation occasion-

ally reaches the business office after the patient has been 

discharged. This results in the need for interim statements, 

cor rections of previously closed acccunts, adjustments of in-

surance claims, and deter i orated public relations. At othe:-

t Imes, charge s 1 i ps are not prepared or are lost before they 

are posted to the patient's account. This results in lost 

revenue to the hospital. A frequently recommended method of 

mini mizing these late and lost charges is to include as many 

services as possible in the daily room charge. Some hospitais 

hav e gone so far as to charge a flat daily rate for hospital­

ization regardless of the services provided the individu al 

patient. Others have estab li shed a flat rate for a particular 

surgical confinement. l3 

The literature continually stresses the irr.portance of 

int erna l controls in any inpatient charge system. In an 
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automated data-processing system, these controls involve de-

partments outside of the computer unit, as wel! as the com-

. . l f l 4 puter unit 1tse . The computer is now accepted as the most 

accurate accounting device the world has ever known, and the 

chance of an error produced by the internal circuitry of the 

machine is i nf ini tesimal. 15 But the problem is people. Peo-

ple make mistakes in programming, preparing source documents, 

and verifying exceptions rejected by the machine. Errors in 

addition, multiplication , and copying- -a ll common in a manual 

system--have been replaced by the automated system's potenti a l 

for coding errors, keypunching errors , and failure to reject 

b d • 16 a sur input. 

Most of the ·problems in poor computer systems result 

from lack of input control. Several techniques have been de­

veloped to assure th a t all data is initiated. These include 

prenumbered forms that are numerically accounted for , the pro­

duction of charges as a by-product of the requisition system, 

an~ program control.s within the computer functions to i~ ent ify 

inconsi stencies in input data. 17 

Research Methodo l ogy_ 

This study was carried out in four phases. The first 

phase was conducted off-site and compr ised a review of the 

1 iterature to determine the methods used by various hospital s 
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ln recording pat i ent charges and the problems normally en-

countered in using these systems. 

The second phase consisted of an on-site investigation 

to determine the effectiveness of the current inpatient ch a rge 

system. To determine whether patient services were accurately 

b i lled, a random sample of thirty-three clinical records \vas 

selected and compared with the corresponding itemized state-

ments of charges to the pat i ents' accounts. These records 

were selected from the file of patients discharged during 

February, 1974---the most recent month for which clinical rec­

ords were available--and represented a total hospital stay of 

240 days. To estimate the delay in posting charges to the 

patients ' accountst a comp l ete day ' s post i ng transactions were 

compared with the dates the services were provided, as record e d 

in the daily i~come journal. To determine the effectiveness 

of the computer i zed audit program, the average number of rec-

ords subject to audit during a five-day period in February, 

1974, was calculated and compared to the average daily number 

of records requi r ing audit. checks. 

The third phase of the investigation cons i sted of on­

site observation of the flow of charge slips from the wards, 

through the s e rvice de partments, to eventual keypunching for 

posting to the patients' accounts. Personne 1 involved in th e 
• 
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pre pa ring and processing of charge ~1 ips v1ere interv i ewed to 

determine the procedures currently employed in recording 

patient ch arges , The inflow of charge slips to the data­

processing office for a complete 24-hour day was observed 

and tabulated to estimate delays in posting charges not at-

tributable to the data-processing department . Another reason 

for this observation was to evaluate the methods of del Ivery 

and physical security involved. 

The fourth phase of the investigation involved an anal -

ysis of the collected data to determine the effectiveness of 

the present system and to identi fy areas needing !Mprovemcnt. 
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CHAPTER I I 

DISCUSSION 

Th e Current In pa tient Charge Syst em 

At the time of this study, Hillcrest Baptist Hospi ­

tal was using a modified requisition/charge-ticket system. 

Patien t accounts were processed on a single I BM Syst em/3 

Model 10 computer with external disk storage. 

system was off~) ine and batch proces sed . 

Input to the 

When a patient was admitted, the admissions office 

prepared a plastic five-1 ine card embossed with the patient's 

na me , ac count number, room number, age, s~x, religion, date 

of admission, and attending physician . This card was re­

tained on the ·ward throughout the patient's stay and was 

us ed to i mp rint all charge tickets. The account number as­

signed the patient was a ?-digit check nu mber. The use of 

a ter mina l check d igit allowed automatic rejection by ~ey­

punch equipment of the majority of inadvert ent errors resu l t ­

ing from the i mprope r reco rd ing or keypunching of the pa­

tientls account number. 

The majority of charges to the patients' accounts 

originated at the nursing stations on the wards. Doctors' 

1 5 
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orders were used by the ward nurse to prepare charge tickets. 

Th i s task was frequently delegated to the un~t secretary 

when the nurse felt that this individual had sufficient ex -

per l ence. In all cases, however, the completed forms were 

required to be verif i ed and signed by the responsible nurse. 

At the time of this study, there were twenty-four different 

forms availab l e on the wards for request i ng supplies and 

services for the patien t . Depending on the item to be 

ordered, one 6f the fol lowing forms_ (~ppendix B) was com­

p l eted : 

1 . Central Service Supplies. 

2. Regu l a r Drugs. 

3 . X-ray. 

4. Radiothe r apy/Radio i sotope. 

5. El ectrocardiogram/Basalmetabol ism. 

6. Surgical Pathology. 

7. I ntravenous Therapy. 

8. Blood Transfusion. 

9. Physical Therapy . 

10. Inhal a tion Therapy . 

11. Laboratory Services. 

a. Cardiac Enzymes . 
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b. Special Chemistry. 

c. Routine Chemistry. 

d. Coagulation. 

e . Hematology. 

f. Serology. 

g . Urinalysis. 

h. Microbiology. 

i. Bacti-sensitivities. 

j. Spinal Fluid and Urine Chemistry. 

k . Electrophoresis. 

l. Miscellaneous laboratory Services. 

12. Personal Items. 

13. Miscellaneous Charges. 

Once completed, the form became a requisition and 

~as sent to the appropriate service department. The service 

departments processing requisitions from the wards were: 

1 . Central Service. 

2. Pharmacy. 

3 . Cardiology (EKG). 

4. EEG Department. 

5 . Nuclear Medicine. 

6 . . Physical Therapy. 
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7. Inhalation Therapy. 

8. Radiology. 

9. Laboratory. 

With the exception of the Pharmacy, each of these 

service departments maintained an embossed plastic card for 

each of the supplies or services they normally provided. 

This card was used to stamp each requisition with the name 

of the items provided, as well as the price code that had 

been previously programmed i n the computer. The price codes 

for the more than 3,500 different drug items were handwritten 

on the requisition/charge ticket by pharmacy workers. There 

were two exceptions to this dual use of forms as both requisi-

t,ons and charge tickets. Narcot ics and certain emergency 

items were main t ained in stocks on the wards. Narcotic is-

~ues were documented, using a series of overlapping forms that 

produced a charge ticket as a by-product of the entry in the 

stock issue record (Appendix C). These charge tickets were 

forwarded directly from the ward to the data-processing office 

for posting to the pa tients• accounts, The narcotic stocks 

were routin e ly replenished by the pha rmacist, based upon is-

sues record ed on the stock issue records. \.Jhen i terns were 

furnished a patient from the ward's emergenc y stocks, a 
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charge ticket was prepared charging the patient's account, 

and the service department's copy was used to. replenish the 

ward's stock. 

In addition to the charges posted from ward requisi­

tions. data processing also received inpatient charge tickets 

from the surgical. anesthesia, and recovery services and from 

the emergency room . A single office prepared charge tickets 

daily for patients undergoing surgical procedures that day. 

These charges· included an hourly rate for surgery. charges 

for drugs administered during surgery, anesthesiology fees, 

and an hourly recovery ro6m rate. When patients were admit­

ted directly from the emergency room, the charges for the 

emergency service, as wel 1 as the charges for drugs and sup­

plies furnished, were forwarded to the data-processing office 

for posting to the patient's account. 

All completed charge tickets were e i ther carried to 

the data-processing department or seni there through the 

pneumatic tube system. ~hen they arrived in the data-process­

i ng office, the patient account number, price code, quantity, 

and date were keypunched on computer cards. The charge 

tickets were then grouped and numbered with a code indicating 

the date they were keypunched, and were filed as supplementary 
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records. 

At approximately midnight each day, all patient charges 

that had be e n keypunched were processed on the computer. This 

processing resulted in an update of the Charge Master File. 

Summary statements were then printed by the computer showing 

the current account balance on each patient 1s account. These 

statements were sent to the cashier for use as interim state-

ments for patients who were scheduled to be discharged the 

following day . Those statements not used were destroyed. 

The record of charges was retain ed in the Master 

Charge File for five days following the patient 1s discharge 

from the ho sp ital. During this period, each dismissed pa­

tient1s account was subjected to a compute~lzed audit prog ram 

that resulted in a li st of suspicious charges or lack of 

charges. This comput er audit checked the patient 1s record 

for the fol lowing potential errors: 

1 . Insufficient or excess number of room charges. 

2 . Excess of credits over charges for a particular 

rt em . 

3, Large charge amounts (limits based on type of 

char ge ). 

4 . . Recovery charged, but either operating room and/ 

or anesthesia miss ing. 
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5. Operating room charged, but either anesthesia 

and/or recovery missing . 

6. Anesthesia charged, but either delivery room or 

operating room and/or recovery missing. 

Data p rocessin g control clerks then used this audit 1 isting 

to verify the accuracy of these charges. 

At the end of the fifth day following discharge, the 

patient's computerized record was dropped from the Charge 

Master File and added to the Accounts Rec e ivable Master File. 

At this time, final statements were prepared and sent to the 

business office for mailing to patients and third-party pay-

ers . 

Evaluation of the Current 
Inpatient Charg e System 

To determine whether charges were being accurate ly 

posted to the patients' accounts, a random sample of th irty­

three accounts was selected from the disc~arge 1 istings of 

the 1,305 patients d i scha~ged during the month of February, 

1974. This sample represented a total of 240 patient days, 

with a range of individual hospital stays of fro m one to 43 

days. Copies of the itemized final statements for these 

selected accounts were compared to the correspondin g clinica l 
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charts. Of the thirty-three accounts examined , eighteen 

contained errors in charges. A total of fort~-eight errors, 

amounting to $17 1.08 in incorrect patient charges, was dis-

covered (Table 1). 

TABLE 1 

ERRORS IN 33 INPATIE NT ACCOUNTS OF PATIENTS 
DISCHARGED FROM HILLCREST BAPTIST HOSPITAL 

DURING FEBRUARY, 1974 

U n d e r c ha r g_ e s_ Overcharges 
Service Department Number Amount Number Amount 

Pharmacy 1 6 $21. 91 1 2 $36.54 

Laborato ry 5 20.67 3 6.3G 

Central · Services 1. 33 3 23.32 

Inhalation Therapy 4 2 O. 1 4 

Radiology 2 30.74 2. l 2 

Recovery 7,95 

Totals 25 $82.60 23 $88.48 

Of the eighteen accounts found in error, the dollar amount 

of errors on individual accounts ranged from a low of 60 

cents to a high of $28.10. The me an error of all thirty­

three accounts was $5 . 18. 

Because the errors discovered in this sample were 
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approximately equally divided between overcharges and under­

charges, they tended to have a canceling effect. Multiple 

errors occurred on twelve accounts, and, when their cancel­

ing effect was considered, the average error for·all sampled 

accounts was reduced to $3.28. The effect of these errors 

on total ho sp it a l revenue was even less pronounced. Deduct-

ing the total undercharges from the total overcharges result ed 

In a total net ov~rcharge of $5.88, or $ . 0245 per patient day. 

The apparent insignificance of billing errors on hos­

pital revenue, however, should not negate the effect on the 

accuracy of individual patient accounts. Based upon the nurn-

ber of sampled records found in error, it can be shown at a 

95 per cent confidence ·level that t~e percentage of inaccurat e 

accounts for patients discharged in February, 1974, was between 

37.5 and 71.5 per cent. Even the lower 1 imit of this estima te 

represents an unacceptable accuracy level and invites criticism 

from affected patients and third-party payers. 

The purposi of selecting this sample was to det~rmine 

wheth er errors in patient billing s were made, rath e r than to 

estimate the exact percentage of inaccurate accounts. Like-

wise, a projection of the dollar amount of inaccurate billings , 

or the net effect on February's revenue, was beyond the scope 
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of this study. The results of this sample of thirty-three 

accounts can, however, be used as a pilot study for determin­

ing the required sample size for a more precise estimate of 

the extent of bil 1 ing errors during the month of February, 

1974. Based upon the proportion of inaccurate accounts in 

this sample, a random sam pl e of 295 accounts wou l d be required 

to determine, within 5 per cent, the total number of lnaccu~ 

rate accounts for patients discharged in February. A sample 

of 256 pati ent accounts would be needed to estimate, within 

one dollar, the amount of the average error on i ndividual 

patient accounts. Th e collection of such large samples would 

be time-consuming ~nd expensive. It required an average of 

thirty minut es to compare entries in a clinical chart to the 

corresponding billing statements. The refinement of estimates 

resulting from such an extensive sample would be of 1 ittle use 

to the hospital administrator since it has already been de­

termined that an unacceptable percentage of accounts contained 

errors. 

The aud it of the~e thirty-three records included a 

co~parison of admission and discharge dates, as recorded in 

the clinical chart, with room charges shown on the patients' 

final statements. No errors in room charges were found . 
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The largest number of bi 11 ing errors resulted from 

incorrec t drug charges. Twenty-eight errors, totaling 

$58.45, were discovered. Eighty-one per cent of the under­

charges were for drugs shown in doctors' orders and nursing 

notes without a corresponding charge to the pati e nts' ac­

counts. The remaining 19 per cent of undercharges resulted 

from credits to patieP.ts 1 accounts for r eturned drugs that 

were not previous l y charged to their accounts. These errone-

ous credits occurred despite a computer audit prog r am de­

signed to detect this type of i~consistency in individual 

accounts . Of the twelve d r ug overcharges, all but two re-

suited from charges for pharmaceut i ca l s that were not admin-

istered to the patient . One overcharge resulted from the 

pharmacy charg~ng the patient for the i ncorrect item. The 

temaining overcharge resulted from a failure to credit a 

patient for the unused portion of a prescription discontinued 

by the phys i cian. 

In Central Services, $21 . 20 of the total overcharg e 

resulted from a dou b le charg e for pa ti e nt monitoring equip­

ment. The patient was in the Coronary Care Unit (CCU) at 

the time, and the cost of monitoring equ i pment a lready wa s 

inc l ud e d in the room rate. An additiona l charge was processed 
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as though he had occupied a room outside the CCU. 

The $20.14 overcharge by Inhalat ion Therapy resulted 

from daily rental charges .for standby oxygen equipment for 

the day patients were discharged from the hospital, regard-

less of discharge time. Since it was the hospital's policy 

not to charge the room rate for the day of discharge, this 

inconsistency in charge policy is a potential area for pa­

tients' complaints. 

To de t e r·m i n e the extent of I a t e ch a r g es , a t y p i ca 1 

day's postings were selected and.compared to the dates that 

the services being charged were provided. This comparison 

indicated that all but 2 per cent of the charges were posted 

to patients' accounts within three days {Table 2). 

To esti~ate the amount of this delay attributable to 

wards and service departments, the inflow of charge tickets 

to the data-processing department during a 24-hour period 

was observed and tabulated. This 24-hour cycle began wi.th 

the computer run at midnight on March 12, 1974. At that 

time, there were 403 charge tickets that had been delivered 

to the data-processing department, but they had not been key-

punched. Over 90 per cent of these charges were for services 
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March 

March 

March 

Prior 
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TABLE 2 

AGE OF CHARGE TICKETS POSTED ON MARCH 5, 
1974, AT HILLCREST BAPTIST HOSPITAL 

Service Provided Number Posted Percentage 

5 348 3 9. l 

11 501 56.3 

3 31 3.4 

2 5 . 6 

to March 2 5 . 6 

Total 890 1 0 0. 0 

provided that day, and only two cha.rg c tickets were more than 

48-hours old . Both of these ticke ts w~re for laboratory tests 

that required six to eight weeks to complete. Although the 

billing copy is normally forwarded to the data-processing 

office when the r equest for the test is received in the lab-

or_atory, it was overlooked in these two cases. This oversight 

caused a seven-day delay in the posting of these charges. 

During the day of March 13, an additional 1 ,596 charge tickets 

were received in the data-processing office. Of this daily 

input, 98 per cent were less than two days old (Table 3). 

The pneumatic tube system was used to send 202 of 
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TABLE 3 

AGE OF CHARGE TICKETS RECEIVED BY DATA-PROCESSING 
DEPARTMENT) HILLCREST BAPT IST HOSP ITAL, ON 

MARCH 13, 1974 

Date Service Provided Number Received Percentage 

March 13 

March 12 

March 11 

Prior to March 11 

Undated tickets 

lotal 

1 , 1 4 2 

423 

1 5 

5 

1 1 

1 t 596 

7 l . 6 

26.5 

. 9 

• 3 

. 7 

100.0 

these 1, 596 charge t i ckets to the data-process in g offlce. 

Th e remainder were handcarried by ward and serv i ce department 

personnel. The data-processing off ice received 73 per cent 

of this day's input between 7:30 A.H. and 4 : 00 P. M. No charge 
' 

ti ckets were received between 11 :00 P.M . and 7:30 A.M. Tickets 

prepared during this shift accumulated for delivery to the 

data-processing office the next day. Since keypunch operators 

did not work after midnight , th i s delay was not sign ificant. 

Thi s tende ncy to accumulate charge t i ckets, however, carried 

over to the daytime operation s in some departments . During 

the 24-hour observation period, seven wards and four service 
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departments made only one delivery of charge t ickets to the 

data-processing office. These wards were lA, 28 , 2C, 4A, 

Ob stetr ics, Recovery, and I CU. The service dep artments were 

Rad iology; Inhalation Therapy; Phys i ca l Therapy; - and EKG. 

There was no designated deposit area for these in-

coming charge tickets. Some tickets were de l ivered directly 

to keypunchers. other s were placed on the top of th e key­

punch machines, while st ill others were g iv en to personnel In 

the adjacent business office. Some tickets were found pu shed 

under the curtain of the cashier's cage after the bus in ess 

office had closed for the night. Due to the crowded conditions 

In the data-processing office, and the volume of paperwork be ­

ing process ed by that office, charg~ tickets could eas il y fal I 

behind pieces of equipment and become l ost or delayed . 

One of the pr i mary rea sons cited for retaining accounts 

in an active status for five days fol lowir,g discharge was to 

permit their continued exposure to th e computer aud i t program 

p r i or to preparati~n of a final statement . 1 The data-pfoccss-

in g manager felt that the proper p l ace for a thorough audit , 

check in the total bi l ling and accounts receivable system was 

prior to the preparation of f i nal statements . 2 Corrections 

to ~ccounts made after the accounts had been transfer1·ed to 
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accounts receivable re qu ired reproc ess ing of statements sent 

to patients and to third-party payers. 

Since it has already been determined that lat e charges 

presented no significant obstacle to shortening the period 

that accounts were retained in an active status, a study wa5 

undertaken to determine if the number of corrections result­

ing from computer audit warranted ret ain ing accounts in an 

active status for five days. Because the timing of. the audit, 

r ather than its efficacy, was the only point in question, no 

effort was made to determ i ne the dol !ar amount of corrections. 

Instead, on1y the number of account corrections required was 

tabula ted. The number of d i scharged patients' accounts re­

tained in an active status was compared to the number of 

charges requiring audit verification and the number of actual 

account co rrections (Table 4). During the five - day period of 

this test, an average of 229 disch arged patients' accounts 

were being held in an active status. ~ac~ day, an average of 

39 suspect charges that ~ppeared on these accounts required 

manual verification and resulted in 7.8 account co rr ections 

per day. This equated to an average of 3,4 account corrections 

for every 100 accounts that were being held in an active 

status follow ing patient discharge. While an account correc­

tion r ate in excess of 3 per cent j~st ifies continuation of 



Date of 

March 8 

Marc!, 9 

March l 0 

March l 1 

March 1 2 

3 i 

TABLE 4 

DISCHARGED PATIENTS' ACCOUNTS AUDITED DURING 
THE PERIOD MARCH 8, 1974, TO MARCH 12, 1974 , 

AT HI LLCREST BAPT IST HOSPITAL 

Charges 
Accounts Requiring Corrections 
Subjected Manual Based on 

Audit to Audit Verification Audit Checks 

222 41 1 0 

241 4 1 0 

240 36 0 

223 37 1 6 

220 40 8 

the aud i t program, i t does not represent a sufficient deter­

r ent to making these corrections after final billing. By pro­

gramming these same audit checks on the Accounts Receivable 

Master flle, mon i toring of account inconsistencies cou l d con-

tinue beyond the present five-day per i od unt il f i na l payment 

of the account. 

Even though accounts were being retained in an active 

status for five days, some corrections based upon the computer 

audit were made after the account was transferred to Accounts 

Receivable. Aud i t 1 I stings we re printed daily, even thou g h 

control clerks did not wo r k on weekends. On Saturday, March 9, 
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and Sunday, March 10, a total of 104 accounts were transferred 

from the Master Charge file to the Accounts Receivable Master 

file. Though these accounts had remained active for five days 

following the patients' discharges, twenty transactions on _ 

these accounts appeared on the Saturday and Sunday audit 1 ist-

in gs. Since there were no control clerks available to verify 

these charges prior to final billing, all required corrections 

were made directly to the Accounts Receivable Master file on 

the following Monday. This had the same effect as a program 

that would audit active accounts for three days and finalized 

accounts for two days. The only difference was that the final 

statements that required correction had not yet been malled, 

since the business office was also closed on weekends. 

Although all charge ticket forms were prenumbered, 

these numbers were not being used as a control device. This 

was understandable since the large number of input sources 

and the different types of forms in use would have made ac­

counting for the issue and use of prenumbered forms virtually 

Impossible. The fact that these forms were not being con­

trolled was not adequately communicated throughout the orga-

nization. Some wards and service departments sent their void 

forms to the data-processing office, while others made no 
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attempt to account for unused forms. When void forms were 

r eceived in the data-processing off i ce, they wer e boxed and 

r eta in ed for a I imited pe riod of t i me . The control clerks in 

the data-proces s ing office felt that the reason for accepting 

void forms was to discourage wastefu l use of uncompleted for ms 

by wa r d per sonne l. 3 

Al ternatives for Im provin g the 
Inpat i ent Charge System 

Ideally, a ll charges should be posted to a patient's 

account the same day that the service is prov i ded. These 

charges shou ld also be 100 per cent accurate; th at is, the 

correct amount sho~ld always be charged to the correct account. 

Ba sed upon the ana l ysis· of the current inpat i ent charge sy stem 

at Hillcrest Bapt i st Hosp it a l, several a l ternat iv e courses of 

action are ava il ab l e to the hospital administrator in order to 

move c los e r to this ultimate goal of speed and accuracy . 

There are several options available to decrease the 

amount of time required to post a charge to a pati ent 's ac-

count. Emphasis can be placed upon the processing time by 

the ward , service department, data-processing of fice , or any 

c~mbination of these three. 

The time r equired to prepare ch arges on the ward and 
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forward them to the service departments or data-processing 

office could be shortened in several ways. A decision had 

already been made prior to th i s study to improve the pneumatic 

tube system. This pneumatic tube service, if extended to all 

ward stations and service departments, should encourage the 

forwarding of requisition-charge slips as they are prepared . 

Other alternatives, available immed iately, should also be con­

s i dered. A hospital messenger service would accelerate the 

flow of charge tickets. One individual could make several 

rounds of all wards and service·departments each day to pick 

up completed charge tickets and deliver them to the next pro­

cessing point. This alternative . would, however, increase 

processing costs by req~iring the add ition of one ful 1- time 

employee. The simplest way to improv e the flow of charge 

tickets would be to require that each ward secretary and a 

design ated ind i vidual in each service department, upon comple­

tion of their workday, deliver all charge tickets prepared 

during their shifts to the next processing points. Although 

this method would not be as effective as a pneumatic tube or 

messenger system, it would insure that the max i mum delay in 

any one department was not greater than eight hours. 

Another possible alternative for e li min at ing delays 

i n for ward ing charges i s to forward the data-processing copy 
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of a ll charge t i ckets d i iectly t o the data -processing off i c~ 

at the same time that the origina l i s forwarded to the ser­

vice department. Althou~h this would dec r ease the handling 

of charge tickets and provide for prompt account post ing, it 

presents several problems . It would require that price in-

formation be coded on the ward o r in the data-processing 

office. The number of different charge codes in use would 

slow processing in these departments and increase the chance 

of er ror . Also~ any changes or cancellations made by the 

serv i ce depar tments wou l d requi~e a correction entry to revise 

the original account posting. Most importantly, forwarding 

charges direct l y to data-processing would e li minate an effec­

tive internal control device , since there would be no assur­

ance that a charge copy would be forw a rded for each requisi­

ti on. 

The time r equ ired to post charg es once they are re­

ceived in the data-processing office could be shortened by 

employing an additional shif t of keypunchers from midnight 

to 7:00 A. H. to use keypunch equipment normally found idl e 

during that time period , or by adding add ition al keypunchers 

to the day shift. Obse rvation of the procedures in use in di -

cated that the nightly back l og of unprocessed charges was 



largely a matter of timing. Keypunchers were not preparing 

cards for charge tickets as they were received during the day. 

Charge tickets were batched for keypunching by the evening 

shift, while the day shift keypunchers worked on other com~ 

puterized data. Keypunchers on the evening shift devoted 

their time to processing the charges received during the day 

and did not have time to complete the large number of charge 

tickets delivered to the data-processing office at the com-

pletion of the day shift. If charges had been ke ypunched as 

they were received during the day, the backlog of unprocessed 

charges observed at midnight would not have occurred. The 

addition of one keypunch operator during the day shift wou l d 

permit the processing of all charge tickets as they are re­

cei ved during the day and a l low keypunchers on the evening 

sh i ft to concentrate on charge tickets received after 5:00 

P. M. Al though elim i nation of the observed backlog requires 

l ess than a full-time employee, this individual could be fur­

ther utilized in the processing of the addition a l data recom­

mended elsewhere in this study. 

The accuracy of the pr e sent system coul d be improv e d 

either by manually checking the compu t er output or by develop­

ing additional internal controls within the system. A manu a l 
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check of final statements against an independent record of 

treatment is the most obvious method of checking accuracy . 

Th is was the system that was used in this study--the verifica ­

tion of charges against entr i es on the patients' clinical 

charts . There are several drawbacks to using such a manual 

check . Primarily, i t is time - consuming, tedious, and subject 

to additional human error. Based upon the experience of this 

study, i t would requ i re a mi nimum of two full-t i me employees 

to perform a 100 per cent audit of fina l statements against 

c li nical records . In addition, such an audit would not detect 

bi 11 Ing errors if the same errors were made in the clinical 

records. 

A much more effective method of insur i ng accu r acy 

would be to use the computer to check for inaccurate billings. 

This would require the construction of a computerized control 

f i le created from informat ion obtained as close as possible 

to the source of the initiation of charge requests. This 

file wou l d be used to insure that all charge t i ckets prepared 

on the ward were ultimately posted to the correct patient ' s 

account. In order to create a control file, an additional 

carbon copy of al l requisition/charge tickets should be re-

tained by all wards, surgery, and the emergency room. (These 



were the only departments authorized to Initiate a requisi­

tion for goods and services for a pat i ent. All other depart­

ments merely acted upon requisitions prepared elsewhere.) 

These extra copies could be retained at the point of initial 

preparation for twice-daily collection by a represen tative 

of the data-processing office. The preprinted form number 

and patient account would be keypunched from these forms and 

th~ data added to the control file, thus establishing a file 

of charges that have been initiated but not posted to the 

patient's account. When the data-processing copy of the charge 

ticket is received by the data-processing office, the pre­

printed form number would be keypunched along with the informa­

tion currently coded. All charges to patients' accounts would 

then result in a search of the contro l fi l e. When the com­

puter locates the charge in the control file, the informat ion 

on that charge could be drop ped from the control file and the 

charge information added to the Master Charge file. 

The creation of a control file v10uld eliminate many 

of the areas of concern highlighted during this study. 

cif ical ly, it would accomplish the fol lowing: 

Spe-

l. It would eliminate the requirement to hold al 1 

accounts in · an active status because of late charges being 
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received on a few patients. The number of outstanding charg es 

on any account could be determined at any time . Accounts of 

discharged patients could be transferred to the Accounts Re­

ceivable Master file immediately when no outstand i ng charges 

appeared in the indiv i dual account control f i le. I f a pa -

tient 1 s account had not cleared the control fi l e in two days 

after the patient's discharge, the computer could be pro ­

grammed to print a 11 st of charge ticket numbers of outstand ­

ing charges not yet posted to the patient ' s ac~ount . The 

account could then be manually verified using the control 

copy of the original charge ticket. 

2. The ne~d to make corrections after final state­

ments had been prepared and sent t~ pat-ients and third - party 

payers would be reduced. Effective checks of all account 

postings would be accomplished before the final statements 

were prepared. 

3. The administrator would be able to determine the 

amount of outstanding charge s at any time by s i mply totaling 

the control file. This would provide a clearer picture of 

current revenue production. 

4. There would be less dependence on the present 

audit program . The current audit checks could be continued 
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as another check of account accuracy, but the control file 

would permit the detection of errors beyond the present capa­

bilities of the aud it program. 

5 . There wou ld be no need to account for the issue 

and sequence of prenumbered forms. The form number would be-

come a control device only when the form was completed in the 

requestin g department. The sequence in which the forms weri 

used would be unimportant and void forms would only be re­

quired if the charge was cancelled in a service department. 

6 . There would be no requirement to employ control 

clerks on weekends since accounts requir in g manua l verifica­

tion would not be ~utomatically transferred to accounts r e­

ceivable. 

There are two disadvantages to creating a computer-

i zed control file. Additional work is created in collecting 

control copies of requisition/charge tickets and in keypunch-

ing the resulting control data for computer input. Also, a 

control file requires additional computer storage space: To 

part i ally overcome the f 'i rst disadvantage, the previous ly 

recommended additiona l keypunch operator could collect and 

process the control forms. There is also sufficient storage 

capabilities within the present computer system to accommodate 



4 1. 

the increased data i nput. 

Footnotes 

1Personal interview with Edward Moore, Data Process­
i ng Manager, Hillcrest Baptist Hospita l 1 Waco, Texas, March 4, 
19 7 4. 

3Personal interview with Mrs. LaVern e Land ers, Data 
Processin g Control Clerk, Hillcrest Baptist Hospital, Waco, 
Texas , March 14, 1974. 



CHAPT ER I I I 

CONCLUSIONS 

,summary 

The major ity of patients' accounts selected for 

analysis during this study contained errors in charges. 

These errors were approx imately even ly divided between un­

dercharges and overcharges, and no conclusions were drawn 

concerning their effect on total hospital revenues. It 

was concluded , however, that· errors in charges did affect 

a significant proportion of individual patient accounts. 

These e.r r o rs e i the r overstated o r understated the tot a I 

charges for the period of hospitalization. 

Observation of the present inpatient charge system 

revealed internal controls designed to assure that · a charge 

ticket was initiated for pa tient charges and that the charge 

was posted to the correct account. The most effective con­

trol appeared to be the creation of charge tickets as a by­

product of the requisition system. With the exception of 

narcotics and emergency stocks, it wou l d have be en extremely 

difficult to provide goods or services to a patient without 

preparing a requisition/charge ticket. 

42 

Even though narcotics 
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and emergency stocks were availab l e on the ward, their issue 

documentation and restockage were dependent on preparation 

of a patient charge ticket . Other contro l s i n use were check 

digit numbe rs to minimize postings to the wrong account and 

an audit program that guarded against some common i nconsis­

tenc i es in charge data. 

The major weakness in internal control was a lack of 

checks to assure that once a charge ticket was initiated, 

and the goods or services prov i ded, i t cont i nued through the 

system until it reached the patient's account. There was no 

mechanism by which the data-processi ng office personne l could 

assure they had received all the charge tickets prepared on 

the ward s. 

Late charges did not appear to be a significant prob­

lem. More than 98 per cent of charges were received in the 

data - processing office wi thin two days and were posted to the 

individual patient accounts within three days of the date the 

serv i ces were prov i ded. This delay could be further reduced 

by placing a higher priority on keypunching charge t i cke ts 

in the data-processing office. By a greater utilization of 

·the keypunch machines during the day shift, it was esti mated 

that 98 per cent of patient charges could have been posted 
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to the patients' accounts •within forty-eight hours after the 

goods or services were provided. 

The major reason for the delay in final billing of 

discharged patients was found to be the audit program. The 

five-day hold on patient accounts al lowed additiona l time 

after the three-day posting delay to receive an audit print­

out, make the necessary corrections, and verify the adequacy 

of these corrections by assur ing that they did not appear on 

the audit printout on the fifth day. The number of correc­

tions resulting from these audit checks was insufficient to 

justify this five-day hold on discharged patients' accounts. 

The 9udit program could have been used on accounts after they 

were finalized with corrections made directly to accounts re­

ceivable. 

Recommendations 

The following modifications to the present inpatient 

charge system are recommended: 

1. A control file, as described in Chapter I I, be 

c reated to improve internal control. 

2. An additional keypuncher be hired to keypunch 

charge tickets received in the data-process ing office during 

the day shift, to twice daily collect control copies of 
• 
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requisition/charge tickets from the wards, surgery, and the 

emergency room, and to keypunch data from the~e control 

forms. 

3. Accounts of discharged patients be closed i mmedi ­

ately upon clearing the control file. Accounts that have not 

cleared the control file in two days should be printed with 

a 1 ist of outstanding charges for manual verification. 

4. The present audit program be programmed in the 

Accounts Recefvable Master file to psrmlt continued checks 

of account corrections made directly to this . file. 

5. Ward secreta ries and responsible individuals in 

each service department be inst ructed to deliver all requisi­

tion/charge tickets to the next processing point prior to the 

completion of their shift. A central deposit box near the 

cashier's office should be c onstructed for the deposit of the 

data-processing copy of completed charge tickets. 

6. The present hospital policy be enforced to insure 

that patients are not charged the daily service charge for 

standby services on the day of discharge. 



APPENDIX A 

DEFINITIONS 



· DEF I NI TIONS 

Accuracy. --A quality of exactness that assures that 

overcharges and/or under~harges occur on less than one per 

cent of final statements. 

Active account.--An account of a patient who is hos­

pitali zed, or an account of a patient who has been discharged 

but whose account has not been finalized and transferred to 

Accounts Receivable. 

Ch eck digit.--A number containing an extra predeter­

mined terminal digit. When thi number is punched on key 

punch equipment with self-checking capabilities, the equip­

ment performs a mathematical computation ~sing the digits 

in the key number, and the answer is the check digit. If 

the computer check digit is different from the predesignated 

check digit, the machine signals an error condition to the 

operator. 1 

Efficiency.--Abil ity to process a transaction with a 

minimum combined expenditure of time, money, materials, and 

manpower, while attaining a predetermined level of accuracy . 

Final statement.--A statement of account prepared at 

th e time the patient ' s account is finalized and transferred 

to Accounts Receivable. 
47 
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Interim statement.--A statement of account on an 

active account that reflects a l l charges and cred i ts re­

ceived as of the time the statement is prepared. 

I nternal controt.--The plan of organization and all 

of the coordinate methods and measures adopted within a hos­

pital to safeguard its assets , check the accuracy and rel ia-

bllity of Its accounting data, promote operationa l effi-

ciency, and encourage adherence to prescribed managerial 

po 1 i c i es . 2 

Footnotes 

1soder, P: 24. 

2American Institute of Certified Public Accountants, 
Auditing Standards and Procedures {New · vork: American Insti­
tute of Certified Public Accountants, 1963), p. 27. 



APPENDIX B 

SAMPLE REQUISITION/CHARGE FORMS USED 

AT HILLCREST BAPTIST HOSPITAL 
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APPENDIX C 

SAMPLE NARCOTICS ISSUE/CHARGE FORM 

USED AT HILLCREST ~APTIST HOSPITAL 
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NARCOTIC AHO BARBITURATE 
PHARMACY CHARGE 
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