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1 REPACK TO VOLUME 5 

ThU volume contains several studies concerned with improvement of 

medical Services, subsidiary to the recommendations contained in Volume 2 

on reorganization of the base health care systems. The first two studies 

are concerned with the same matter - use of less highly trained personnel - 

in two different aspects of health care, medical and dental. The next 

study discusses possible Improvements in nursing services. For a variety 

of reasons, we believe that major improvements In the efficiency of nursing 

care are almost impossible to achieve, but even minor Improvements may 

permit a significant saving because nursing care represents such a large 

fraction of total costs. 

The next section investigates multlphaslc testing, which holds the 

promise of improving health care and reducing morbidity and mortality. Ue 

conclude that, at least for the time being, multlphaslc testing costs too 

much and offers too little to be worthwhile on a military base. We have 

also considered the possibility of reducing the cost of providing health 

care by eliminating certain services from military hospitals and purchasing 

them through CHAMPUS. Obstetrics Is a natural example, which we examine 

In the next section, concluding that for hospitals where the birth rate 

exceeds about 500 per year it Is more economical for the military to pro- 

vide the service. 

Patient monitoring equipment is frequently spoken of these days as a 

revolutionary development in medical care. While the assertion has some 

substance, much of the equipment is technology in search of a problem. 

We examine some of the computer-aided patient monitoring systems. In the 

final section some of the data analysis and results which lie behind our 

recommendations for a light care unit are presented. 

Arthur I) Little Inc 



5.1.  USE OF ANCILLARY PERSONNEL IN PRIMARY CARE 

The material presented In this section serves as background to the 

recommendations presented in Section 2.4. 

5.1.1.  ADVANTAGES OF GREATER CORPSMAN RESPONSIBILITY 

Primary ambulatory care in the military setting can be provided at less 

cost without significant diminution of quality of -:are by more extensive use 

of corpsmen with greater responsibility under limited physician supervision. 

Most of the system savings come in fewer referrals to specialty clinics, 

lower utilization of ancillary facilities, and some decrease in hospital 

admissions, as elaborated later in thlt. section.  In addition, less physi- 

cian time will be required to perform the same functions, and there is 

some reason to expect that both physiclaa and corpsman will gain greater 

satisfaction from their work.  (The latter advantage will become increas- 

ingly important as the physician shortage impacts DOD.) 

5.1.1.1. Model for Primary Care 

Many different modalities are used to provide primary health care to 

active-duty personnel, depending on service, location, and type of person- 

nel being served. Considering only army troop dispensaries, there are major 

differences in the division of labor and responsibilities assumed by corps- 

men versus physicians. These differences (in the degree of screening and 

responsibility for treatment and disposition assumed by corpsmen) apparently 

depend on local factors, including the policies of the commanding officers 

of the base, the hospital, and the brigade. For example, a 1967 study of 12 

army bases indicated that the percentage of troops at sick call that were 

seen by a physician varied from 100% (at Fort Ord, which had instituted such 

a policy on a test basis) to as low as 27% (at Fort Polk).* These differ- 

ences may, of course, have been partly due to differences in disease and 

severity of Illness of troops at sick call at the various bases on the 

subject day; however, if we assume that the sick call patients were reason- 

ably homogeneous from base to base (which has been our observed experience), 

we can draw some interesting conclusions from the data developed by the 

study (Table 5.1.1). 

*"Prlmary Medical Care of Recruits", Col. Milton C. Devolites, MSC (Informal 
Report). 
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FIGURE 5.1.1     EFFECT OF PATIENT VOLUME ON PHYSICIAN TIME FEN PATIENT 

A plot of the average nunber of minutes spent by the physician per dis- 

pensary visit as a function of the percent of patients seen (Figure 5..1.1) 

suggests that the average time per patient decreases as the physician sees 

a larger fraction of the total patients at »ick call. We have Included in 

this plot our own observations during a survey of patient records at several 

bases; these points show the same trend as Col. Devolltes* data. 

The data are consistent with the following model of primary care, within 

this environment.  (The model was actually developed before these data were 

obtained but is consistent with them.) We postulate two types of patients: 

• Those with cemparativcly minor and immediately evident symptoms, 

most of which can be diagnosed and disposed of by a trained 

corpsman.  It is our observation that probably about 80Z of 

all presenting patients at sick call fall within this cate- 

gory. 

e The more seriously ill or those who may require further diag- 

nosis before a definitive treatment can be selected. Included 

in this group arc a significant nunber who must see the physician 

not because of their illkicss, but because of the limitations 

5.1.3 
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or degree to which a corpsman may prescribe treatment or cer- 

tify excuses from duty. 

Physicians personally see most of the patients in the second category 

and a fraction of those in the first category, depending on local policy. 

The available published data, together with our own observations, ap- 

pear to be consistent with the following estimates:  on the average a 

corpsman takes approximately four minutes to screen patients at sick call; 

for some of these he can arrive at a disposition immediately. The physi- 

cian spends an additional two minutes with each screened first-type pa- 

tient that he see« and normally instructs him to return to barracks with 

light duty or with minor medication. However, the physician mey spend 

twelve minutes with a patient with a sore complex ailment; thus, if he 

sees a larger fraction of the total patients, the average time spent with 

each one will be shorter. We estimate that in the case of the first type 

of patient, the physician would have to spend three to four minutes per 

patient, if he were not screened by a corpsman who obtains the prelimi- 

nary history and primary observations. 

Out of 100 patients, for example, assuming that at least 20%  should 

be seen by the physician, this model suggests that 400 physician minutes 

would be required if the physician sees 100Z of the patients, 320 minutes 

if he sees 60Z of the patients, and 270 minutes if he sees 252 of the pa- 

tients. Accordingly, considerable savings in physician time are possible 

through having the corpsman assiaoe a greater responsibility for pstlent 

diagnosis and disposition. The total cost of the staff time required 

(physician plus corpsman) will then be much lees dependent on the percent 

of patients seen by the physicians. As shown in Table 5.1.2, the cost of 

total staff time is 20Z less if the number of patients seen by the physi- 

cian is reduced fror lOOX to 25X. 

S.l.l.jZ. HuBbei of ReferralstQisan0stics, and HospltalUations 

In discussions with physicians and corpsman involved with dispensary 

operations, we have come to the preliminary (subjective) conclusion thnt 

in many instances corpsmen are much more efficient then physicians in 

i 

I 
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TABLE 5.1.2 

STAFF COST VERSIS DECREE OF SCREENINC 

Percent     Average Total MD Corpsman       Direct Staff 
Seen      MD Time        Time per Time per        Cost per 

by MD     per Vl8lt(mln.)  100 patlent8(mln.) 100 patients(min.) 100 patients 

25Z 10.5 270 400 S58 

60% 5.3 320 400 S64 

100X 4f0 400 400 S74 

* Based on $3.65 per hour for corpsncn and $7.50 per hour for physicians. 

5.1.5 

Arthur I )| ink-Irv 



giving primary care in the dispensary. This is due in large measure to the 

following: 

(1) The curpsman becomes adept at diagnosing and treating the 

kind» of illnesses which are typical of young active-duty 

personnel, such as upper respiratory infections and ortho- 

pedic probiema, 

(2) The phybician at sick call is typically young and inexper- 

ienced in mass occupational medicine, becnuae of his recent 

academic background and training.  He is, therefore, more 

likely to refer to a specialty clinic and to request diag- 

nostics that might not be indicated to a more experierced 

physician. 

It is unfortunate that there have bean few definitive or even sugges- 

tive studies, adequately controlled or otherwise, that shed light on these 

observation» and issues. 

A study was made at Fort Ord in 1968 to taat thi impact of instituting 

a specialty or "group practice" clinic instead of the more conventional dis- 

pensary operation.* In this test, the physician staff at the dispensary 

was increased by a factor of four, and virtually all patients were seen 

by a physician. As .. result, ther« were twice aa many referrals to spe- 

cialty clinic» and to professional ancillary services sucn aa X-ray and 

laboratory than in the more conventional type of dispensary. At the same 

time,  although the numbers were small, hospitalitations appeared to increas« 

by 133; after the new system was instituted. 

i 
I (3) Physicians readily admit that they become bored with this 

type of medicine; also, corpsmen are often unhappy and 

complain that their experience and talents are not appro- | 

priately recognized and utilised. 

*BCT Dispensary Comparison Study, U.S. Army Hospital, Fort Ord, California, 
NA-69-14, Col. R. E. Clauaen, MC, et al., (10 July 1969). 

S.1.6. 

ArthurDljttkrlnc 



A mere controlled study* was subsequently carried out at Fort Ord 

during 1969.  it compared the results of corpsmen screening to primary 

screening and disposition by physicians, both under more conventional 

conditions.  Data on four to five thousand controlled visits were collected. 

Although the results have not been completely analyzed, a preliminary conclu- 

sion was reached that corpsmen had no higher a "mifis" rate than did physi- 

cians, as evidence by the fact that the hospital admission rate on the 

second visit was no higher for corpsmen than for physicians.  The study 

also concluded that corpsmen made fewer referrals to specialty clinics 

and requested fewer laboratory tests and X-rays. This may be in part 

because corpsmen were allowed less latitude than physicians for referrals 

or requests.  The experimenters, however, did believe that it was due at 

least in part to the confidence and experience of seasoned corpsmen in 

contrast to young doctors. 

Col. Ocvolitcs' study (referred to earlier) suggests that the percentage 

of patients that are referred to specialty clinics increases with the per- 

centage that are seen by physicians.  The pattern of points in Figure 5.1.2 

indicates that the number of referrals increases from about 10', when the 

physician sees UOX of  the patients, to double that percentage when the 

ph>sician seas 702 of the patients.  If the populations are relatively homo- 

geneous, one could conclude that physicians tend to refer to a gret.er 

extent than do corpsmen. Another possible explanation, however, is that 

the patients are either more ill or have more complicated diagnoses in 

those instances when a physician sees a higher pcrcentag«» of them. There 

is also some indication (Figure 5.1.3) that the rate of hospital admissions 

i» somewhat higher when a larger percent of the patients are seen by a 

physician.  In both Figures 5.1.2 and 5.1.3 the conclusion to be drawn from 

the evidence is equivocal because there is uncertainty «bout the coitparability 

ol patients at different locations. We have not made further use of these 

observations in computing savings to accrue from using corpsmen more extensively. 

1 

I 

I 

I 

*Col. Canby and Capt. Miller, Fort Ord, California (Private communication). 
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5.1.2.  SURVEY OF AMBULATORY CARE 

We have reviewed about 750 outpatient records of male active-duty per- 

sonnel at a variety of DOD bases representing different modalities for pro- 

vision of primary ambulatory screening and care. There is considerable 

variability in records, in the amount of information recorded, and in type 

of population at risk at each location, making the results indicative and 

suggestive rather than precise.  Very briefly, the following conclusions 

were drawn (the survey and conclusions are discussed subsequently at greater 

length): 

•  Where physicians provide the primary screening, between 

50Z and 90%  more X-rays per visit are ordered. 

•  Similarly, about three times the number of laboratory 

tests per visit are ordered where physicians provide 

primary screening. 

Whether these differences »hould be attributed to greater caution on 

the part of physicians or to greater ignorance of the need for tests on the 

part of corpsmen is problematical.  Corpsmen may also have had less latitude 

to order tests and X-rays.  In addition, the following observations are 

useful process statistics: 

• About. 20Z of visits results in clinic referrals, indepen- 

dently of location. 

• At training locations, about 8Z of visits result in X-ray, 

primarily of extremities. 

• At Army bases, where the personnel are short-term trainees 

and corp«men provide primary screening, about 20X of visits 

are repeat visits. At Air Force bases, where personnel are 

permanently based and physicians provide all primary 

screening and care, only 7%  are repeat visits. 
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• About 5% of visits result in hospital or dispensary admis- 

sions at training bases.  The number is smaller at Air 

Force locations. 

• The number of presenting diagnoses is small in most of 

the samples recorded. Upper respiratory infections and 

orthopedic complaints account for over half of the visits 

at training bases. 

•  Disposition and treatment is fairly uniform across loca- 

tions.  About two thirds of patients are returned to duty, 

with or without medication. 

5.1.2.1.  Introduction 

I 

I 
1 

The methods for providing triage (screening) and primary ambulatory 

care on military bases vary widely, depending on the type of staff and 

facilities available at the point of contact. Table 5.1.3 lists nine 

such modalities, which differ according to whether diagnostic facilities 

(lab and X-ray) are available, whether beds are available, and the type 

of personnel Involved (corpsmen and physicians). The examples of each 

modality are drawn from our visits to different bases. 

The models can be grouped Into three major groups, depending on the 

personnel Involved: 

• In the first group, corpsmen provide the primary screening. 

MD's are available by referral to the base hospital. 

• In the second group, corpsmen provide the primary screening, 

and physicians are available to see patients who are not 

disposed of by the corpsmen; this is the typical modality 

on Army training bases. A subdivision of this group can 

be made, depending on whether diagnostic facilities are 

available. 

• In the third group, physicians see all patients, providing 

both initial screening and disposition. 

5.1.10 
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TABLE 5.1.3 

MODES OF PRIMARY AMBULATORY CARE 

Mode 
Diagnostic 

Facilities 

Independent Corpsman 
MD not available 

No 

Corpsman, No 
MD available by referral 

Corpsman, Yes 
MD available by referral 

Beds 
Available 

No 

No 

No 

Examples 

Destroyers basei at Mayport 
Corpsmen In Field 
Air Force medics In remote stations 

Fort Dlx, P.M. 

Fort Bragg, P.M. 

4. Corpsman screening     No 
MD backup 

5. Corpsman screening    Yes 
MD backup 

6. Corpsman screening    Yes 
MD backup 

No 

No 

Yes 

Fort Dlx, A.M. 

Fort Bragg, P.M. 

Parrls Island 

7. MD screen No 

8. MD screen Yes 

9. MD In quasl-group      Yes 

No      Fort Ord experiment 

Yes     Norton flight surgeon 
Mayport 

Yes      Norton 
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We have focused on Che handling and treatment of active-duty personnel, 

since this is where the largest variety of modalities occurs and because it 

appears to be the area most amenable to innovation and change. The charts 

show that patients may be returned to barracks at a variety of points in 

the system, depending on the disposition at each point and the facilities 

available at the primary screening location. 

To obtain information and data on the various models of ambulatory 

care, any differences in cost of health care, and disposition of patients, 

we carried out an in-situ survey of the patient records at six bases (Nor- 

ton, March, Mayport, Parris Island, Dix, and Bragg) and observed the opera- 

tions in the dispensaries and outpatient clinics. This section describes 

the survey design and the results. 

5.1.2.2. Survey Procedure 

The survey procedure consisted of sending teams to several DOD base 

hospitals and dispensaries and collecting information from patient records. 

For each medical record in the sample, data were recorded for all visits 

in 1969 and 1970, including location of visit, type of clinic, and (where 

appropriate) diagnosis, disposition, and use of diagnostic facilities such 

as X-ray or laboratory. For any associated hospital admission, we obtained 

the inpatient record and recorded the entering diagnosis, length of stay, 

and any diagnostics and laboratory tests ordered.  (As indicated below, how- 

ever, it was not possible in all instances to follow through the inpatient 

records.) The information was coded onto survey forms, which were later 

coded for computer analysis, keypunched, and analyzed by means of tabula- 

tion routines. While the teams were at the dispensary locations, they also 

attempted to obtain information on such variables as the mean time per pa- 

tient visit for corpsmen and physicians, total number of visits per day, 

and time required per X-ray (where appropriate). 

The number of records coded in each instance is summarized in Table 

5.1.4. Some 1150 records in total were examined, of which approximately 

750 referred to male active-duty patients. 

A brief summary of the survey procedure at each of the bases follows. 

Because of different conditions at each base, it was necessary to modify 

the survey procedure somewhat in each instance. 
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TABLE 5.1.4 

SUMMARY OF PATIENT RECORD SURVEY 

Location Number of Records 
Active Duty 

Records 

Fort Dlx 146 146 

Fort Bragg 190 190 

Parrls Island 214 214 

Mayport Destroyers 100 100* 

Mayport Dispensary 200 — 

March Hospital 104 29 

March Flight Surgeon 21 20 

Norton Dispensary 93 17 

Norton Referrals 61 23 

Norton Flight Surgeon _22 20 

1,151 759 

* 76 records showed activity in 1969 

I 
I 
I 
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5.1.2.2.1. Fort Dix 

There are four dispensaries at Fort Oix that provide primary care Co 

recruits. Medical officers are availaole in the dispensary for the a.m. 

sick call visits.  Sick call begins at 6:30 a.m. with a orpsman Caking 

temperatures, collecting sick slips, and signing the patient into Che leg 

book.  The corpsman may reCurn patients co accive duCy, or may prescribe 

certain medicaCions.  In the a.m. sick call, those patients not dinpoaed of 

by the screening corpsman are seen by one of the attending medical officers. 

In the afternoon, when physicians are not available in the dispensary, Che 

patient must be referred to the Emergency Room aC the Walson Army Hospital if 

he is noc disposed of by Che corpsman. 

The dispensaries do noC have ancillary services such as laboratory or 

X-ray facilities, buC chroac swabs are Caken in Che dispensaries. Orders 

for chroac cultures, however, are noc encered InCo ehe medical record. The 

dispensaries generally have small pharmacies. 

The survey sample Included all medical records containing a 2-4 February 

1970 visit at Dispensary 2, supplemented by as many medical records as could 

be found In Che ocher Chree dispensaries wich an afcernoon sick call entry. 

Of Che 146 records examined, about two thirds were from Dispensary 2 and 

one third from the other chree dispensaries. 

5.1.2.2.2. Fore Bragg 

There are over 20 dispensaries and aid stations at Fort Bragg, serving 

a Cocal of 30,000 troops. The 82nd Airborne Division, which has 13,000 Co 

15,000 men, is served by Chree dispensaries. The North and South Dispensaries 

have pharmacies and minimally equipped laboratories. The General Dispensary 

Is Che only dispensary wich an X-ray unit and a laboratory, and serves Che 

82nd Airborne Division (approxlmacely 13,000 to 15,000 men). The Central Dis- 

pensary also provides X-rays for the North and South Dispensaries plus off- 

hour physician care. 

Primary care provided at Fore Bragg is very similar Co that at Fort Dlx, 

in that patients are first screened by corpsmen; those not disposed of are 

then seen by a physician.  Four physicians are generally available in the 

morning and one or two in Che afternoon. Corpsmen are available Co screen 
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patients at the Central Dispenaary 24 hours a day, seven days a week. 

The survey saaple consisted of 200 outpat'tnt records. Of these, ap- 

proxinately ISO were taken froe the files of the Central Dispensary, and 

approximately IS fro« each of the first,, fticond, and third battalion files. 

The records were hand-picked by a corpsaan; the saaple provided a good 

alphabetic distribution of outpatient records. 

In coding froa the records, the following problem« were encountered: 

• If a patient Is screened by a corpsnan but is not seen by a 

physician, there la gene-ally no entry in the outpatient rec- 

ord, according to practice at Fort Bragg. 

e SOSM outpatient files were apparently Incomplete, in that 

diagnostics appeared to be grossly underestimated and many 

file* did not contain a Form 600, which describes the visit. 

• There is some difficulty In interpreting the trestment and 

diagnoses because of physician's script or incompleteness 

of visit description. 

e Inpatient records follow-up was not accurate: of 29 known 

inpatients, only 24 inpatient records could be located. 

S.1.2.2.3. Parris Island 

There are five dispensaries at Parris Island, each having a specifled 

patient load and treatment facilities: 

(1) Main Depot Dispensary - takes care of permanent personnel, 

with the exception of drill instructors and some retired 

officers. The depot contains a small wsrd for inpatient 

care of noncritical nature, such as observation, rest, 

and medications. This dispensary distributes all the 

medicine on Parris to the various dispensaries. 
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(2) yaMEo'» BtjggSäS " provid«« medical care for feaal« aarlnea. 

(3) Weat End Diat>eii«ary - aeea all recruits and drill instructor* 

on a regular basis, and all eacrgencic« between the hours 

of 4:30 and 6:30 p.a. Doctors are available on a 24-hour 

basis. Ward bed facilities arc available for recruita, 

for non-acute illnesses, aild medical observation, and 

care. The Vest End Disp«nsary ha* a 100-ma X-ray machine 

with t^bVe for X-ray exams. The small pharmacy dispenses 

fairly ainplc medications. Minor surgery is done in the 

Surgical Clinic; there is also a Podiatry Clinic. 

(4) East End Dispenaary - provides the preliminary and exit 

phyeicala. Facilities include a 17-mm upright chest X-ray. 

Compiled medical rccorda are kept here. 

5.1.16 
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(3) Rifle Rang* Dispenaary - provide* sick call services for 

recruit* who are doing their two-week duty on the rifle 

range and medical care for patient* in the medical platoon. 

The ncuropaychiatric screening unit i* also her*. 

The sample consisted of approximately 225 patient records obtained from 

the East End Dispensar>.  About 180 represented record* of recruit* who had 

a typical eight weeks* training experience at Parris Island, and the remin- 

der were medical record* of recruits who had extended brig time or sustained 

illn«**e*. 

5.1.2.2.4. Hayport 

The Mayport Dispenaary i* an outpatient clinic located 30 miles from 

the Naval Air Station at Jacksonville. It serve* a total population which 

range* from 35,000 to 50,000, depending upon the number of ships vi*iting 

the home port. The dispensary contain* X-ray and laboratory facilities, 

and haa several Infirmary beds for patients requiring observation. 

Primary health care on a destroyer is provided by an independent duty 

corpsman who ha* some rarely used laboratory equipment; no other diagnostic 
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or X-ray facilities arc available.  For cases requlrloig (he attention of a 

physician, or medical facilities, the patient is referred to a  shore-based 

station such as Mayport or, in extreme cases, may be transferred to a larger 

ship which does have such facilities. 

The sample at Mayport was composed of three elements:  100 files of 

military dependents selected at random from th<> outpatient records; 100 

files of military dependents who, in the course of their treatment at Hay- 

port, war« also referred to Jacksonville Naval Hospital for consultation; 

and 100 files of active military personnel assigned to five destroyers cur- 

rently visiting the port of Mayport (20 records from each of the five de- 

stroyers). Of this last group, only 76 of the hundred records had visits 

recorded in 1969 and, therefore, provided any information useful for this 

survey. 

The validity of the data in the Mayport records is limited, because 

many of the records are in poor condition, handwriting is sometimes illeg- 

ible, and comments are sketchy.  The nrnber of visits on the destroyer rec- 

ords is greatly understated, since record-keeping is more informal; apparently, 

only the visits of the sicker patients are recorded. As noted above, 25* 

of the destroyer records had ro evidence of sick call visits during 1969. 

Records for diagnostic services, including X-ray, ware not reliable; in 

many cases an X-ray is mentioned in the physician's coonents, but there is 

no order for that service in the file.  It is not possible to know how many 

lab services were not recorded.  Finally, the inpatient record system is 

clumsy, so the number of inpatient admissions counted is probably less than 

actual. 

5.1.2.2.5. Norton Air Force Baae 

Norton has a well-equipped dispensary and twelve infirmary beds for 

patients requiring observation or light treatment.  Patients requiring ser- 

vices not available at Norton, or acute bed care, are referred to March Air 

Force Base Hospital or a local community hospital. 

In addition, there is a Flight Surgeon's facility across the street 

from the dispensary, which provides physicals and primary ambulatory care 

to flying personnel and their families.  This facility uses the X-ray and 

laboratory services of the Dispensary. 
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P«ti«nts in all instance« are seen by a physician; there is no screen- 

ing and disposition by a corpsman as nay occur for active-duty personnel at 

other bases. 

Ihv  sample troo Norton conaisted of 93 records froo the Dispensary and 

22 records fron the Flight Surgeon. Of the foraer, 18 were of  active-duty 

personnel. This sample was supplemented by an additional 61 records (in- 

cluding 23 active-duty) of patients who had beer, referred from Norton to 

March AFB Hospital. All records were chosen according to a predetermined 

randomizing rule. 

5.1.2.2.6. 'tarch Air Force Base 

The main hospital facility n March provides primary ambulatory ser- 

vice» to nonflying personnel, dependents, and retirees.  In addition, there 

la a Flight Surgeon's facility, which provides physicals and ambulatory care       ' 

for flying personnel and haa X-ray and minimal laboratory equipment. 

The provicion of care is similar to that at Norton, in that all patients 

are seen by a physician. 

We examined 104 outpatient records at March, of which 24 were for active- 

duty personnel, and an additional 21 were obtained from the Flight Surgeon's 

office. Records were randomly selected. 

5.1.2.2.7. Problems of Comparison 

It is apparent from the above description that the comparison of results 

waa necessarily limited, primarily bei.auae of the following factors: 

(1) Many records were incomplete, especially with regard to 

utilixation of lab and even X-ray services. 

(2) Not all visits were recorded, especially those where a 

patient may have been seen by a corpsman and not by a 

physician. 

(3) Handwriting on many of the records was difficult to decipher. 
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(4) Policies as to which data are recorded in the record appar- 

ently vary by location. 

(5) In sooe instances it was not possible to follow through the 

inpatient records. 

(6) Since several teaas were involved in recording the data at 

each of the locations, there were some potential inconsis- 

tencies in coding. 

These problems, of course, are typical of those in health services "re- 

search." Ideally, one should have a high degree of replicability, validity, 

and comparability. As we have indicated, because of the lack of comparability 

of the data examined in the several different ambulatory care systems, we 

could see no point in choosing larger samples.  In effect, our results must 

be considered as suggestive and indicative, rather than providing precise 

comparisons of modalities and outcomes. The only way to achieve a truly 

valid and precise comparison of the outcome of the different modalities of 

treatment would be to carry out: a (very large) prospective study urder care- 

fully controlled conditions. As indicated in Section 3.1.1., there have 

beer few attempts at such studies. Such a study would, of course, have been 

outside the time and other constraints of our project. 

5.1.2.3. Analysis 

In view of the problem of comparability mentioned above, and also the 

fact that we are primarily concerned with differences in modalities and pro- 

vision of primary health care, the analysis below focuses on male active- 

duty personnel. Provision of primary health care to dependents and retirees 

is quite similar at each of the different locations surveyed (each patient 

is seen by a physician), so we should expect no major differences in that 

area. 

Lven for active-duty personnel, the population at risk differs among 

th« different locations. At Fort Dix, Fort Bragg, and Parris Island, the 

patients seen in the dispensaries are primarily recruits, typically under- 

going eight-week training periods. In the case of destroyers, most of the 
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patients arc persoanel permanently assigned to the destroyer. The active- 

duty personnel seen at the Air Force bases Include a auch higher proportion 

of officers, and the average age la higher. Thus, the active-duty popular 

tlon Is not comparable In all reapects. 

5.1.2.3.A. Procesa Statistics 

Table S.1.3 aiaaarlzes »ome  of the "procesa atatlstlcs" for the recorda 

of the aale active-duty patients In the survey. The 760 recorda with activity 

reauilted In some  2400 visit», or about three visits per patient on the average. 

The tine periods Involved for the various locations are, of courae, different 

In that trainees are at the bases for generally six to eight week», vhereaa 

the Air Force locations, having a higher proportion of pemanently aaalsr.su 

personnel, have patient records covering a longer period. For the destroyer 

records, about 60Z of the visits were dispensary visits on the ship and about 

40Z, visits at a shore-based facility (Hayport dispensary). As indicated 

above, however, we believe that the niaber of ship-based dispensary visits 

is understated. At Fort Oix, Fort Bragg, and Ferris Island about 801  of 

the visits were in dispensaries and about 20X in hospital clinics. 

About 21Z of visits to dispensaries at Fort Bragg and ''arris Island 

represented second, third, or sore visits in a particular episode. (A fur- 

ther visit in an episode is defined as another visit within two days of the 

original visit, and with the same diagnosis.) The corresponding figure for 

Fort Oix is 34X; this higher figure Is related to the fact, that a higher 

fraction of patients who come to dispensaries in the afternoon at Fort Dix 

must be rent to the hospital for disposition, since the corpsman must other- 

wise return patients to duty. At the Air Force locations only 72 of the 

first visits in an episode resulted in further visits. 

5.1.2.3.2. Ancillary Facilities 

Table 3.1.6 shows the nianber of ancillary facilities used in connection 

with the patient visits. Overall, about 10X of visits Involved X-rays. The 

pattern of usage varied somewhat among locations. At the training locations 

In which patients were seen by corpsmen and physicians. X-rays were ordered 

on approximately 8* of the viaits. At the Air Force locations, where all 

patients are aeen by physicians, 12* of visits Involved X-rays, or about a 
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SOX higher rate.  Similarly, only about 7; of visits at the training bases 

had associated laboratory tests, whereas such tests were ordered for approx- 

imately one third of the visits at the Air Force locations. As noted below, 

about 302 of the visits to the Flight Surgeons' offices were for routine 

physicals; if this is taken into account, the number of sick call visits 

with orders for X-rays, laboratory, and clinic visits was A0,'. higher than 

the percentages indicated. Although all laboratory tests, such as for 

throat swabs, may not have been entered into the records, it appears that 

physicians have a greater tendency to utilize ancillary facilities such 

as X-ray and laboratory than do corpsmen. About 20/'. of visits were in 

hospital-based clinics, regardless of location, generally indicating that 

the primary screener felt that the patient required more specialized con- 

sultation. 

Table 3.1.7 provides some detail on the X-ray examinations for per- 

sonnel of destroyers and training bases. At the training bases about 8SX 

of the X-rays were of extremities, usually in connection with suspected 

fractures and the like, and another 10* were chest X-rays. The pattern 

was reversed for visits arising from destroyer referrals, in that 601 were 

for chest X-rays and 20X  for extremities. At Air Force bases, about 30", 

of the X-rays were for chest X-rays and the recaindar was divided between 

X-rays for extremities and aore complicated X-ray procedures. 

5.1.2.3.3. Admissions 

Table 5.1.8 shows the nuaber of hospital admissions that resulted from 

the visits. At the training bases about 5%  of visits resulted in either 

hospital admissions or (in the case of Parns Island) dispensary ward ad- 

missions. Although the nunbers in the samples arc small, a much smaller 

percent appears to have been obtained at  the Air Force locations. We are 

not sure, however, whether ai adnissions have been counted, and the popu- 

lations are, of course, not the sane; in general, trainees have no  place 

to go other than the hospital, whereas permanently assigned personnel 

living with their families could be sent home instead of to the hospital. 

At all locations approximately two thirds of the admissions were on the 

first visit in the episode, uniformly across all facilities. 
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5.1.2.3.A. Diagnoses 

Table 3.1.9 shows the  distribution of visits for several of the major 

diagnoses. Overall, upper respiratory infections accounted for 18% of 

visits (but 383; of visits at Fort Dix).  Similarly, orthopedic-type com- 

plaints accounted for 2A% of visits overall, although these were mainly 

restricted to the destroyer-based patients and to the training bases, 

where they accounted for about one third of the diagnoses.  Thus, upper 

respiratory infection and orthopedic complaints accounted for over half of 

the visits at the training bases.  Visits because of injuries accounted 

for about 8% of the total and dennatological complaints another 8%. An- 

nual physicals accounted for about 30% of the visits to the Flight Sur- 

geons' offices at the Air Force bases. 

5.1.2.3.5.  Disposition and Treatment 

Table 5.1.10 shows the percent of visits that were disposed by return- 

ing the patient to duty, generally with medication; to quarters or light 

duty; or referred to specialized clinics. Overall, about two thirds of 

patients could be returned to duty with or without medication at all loca- 

tions. 

Table 5.1.11 shows the distribution of treatment.- that were noted in 

the patient records. Overall, about 20% of the visits had treatments in- 

dicated,  Of these, about 31Ä were for orthopedic treatments, primarily 

bandages, representing 6% of total visits. Another 6% of treatments were 

associated wiih minor surgery.  Treatmertts prescribed outside the clinic 

or dibpen^ary, such as foot soaking, averaged 28%. 

5.1.2.3.0.  Fort Dix Analysis 

We noted tiiat two systems are in effect at the Fort Uix dispensaries. 

During Uu> morning sick call, physicians are available in the dispensary 

to see patients that the corpsman cannot dispose of himself; the only dis- 

position tne corpsmen are permitted to make is "return to duty", with or 

without medication.  In the afternoon the dispensary is staffed only by 

corpsmen, who must refer to the hospital (generally the emergency room) 

patients who cannot be returned to duty. We have, therefore, carried out 

a special analysis of these two modalities. 

I 

I 
I 
' 
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Table 5.1.12 A. shows that,in general, the presenting diagnoses are 

very similar in the morning and in the afternoon. As might be expected, 

the disposition of patients is considerably different (Table 5.1.12 B,). 

In the morning, about 68% of the patients were returned to duty, whereas 

in the afternoon only 48% of patients were immediately returned to duty; 

51% were referred to the hospital emergency room or other hospital clinics. 

If we analyze the dispensary visits only (Table 5.1.12 C.) the percent of 

patients actually disposed of by corpsmen is 49% in the afternoon, compared 

with 27% in the morning.  It appears that when physicians are not immediately 

available, corpsmen assume greater responsibility in terms of patient dis- 

position, handling almost twice the percentage on their own. 

It is, of course, difficult to compare quality of care under the two 

systems. One measure that can be considered is how soon an ultimate hos- 

pital admission is made. For example, if corpsmen were to return to duty 

a higher fraction of patients who ultimately are hospitalized during their 

episode than do physicians, one might argue that quality of care is lower, 

since the patients' conditions may be aggravated by the longer time period 

before admission. Table 5.1.13 shows the number of admissions by day of 

episode, as a function of whether the first visit occurred in the morning 

or afternoon.  Statistically, the number of hospitalizations per episode 

was the same in the morning as the afternoon. Two of the thirteen admis- 

sions from morning episodes were made after the first day of the episode. 

All six admissions from afternoon episodes were made on the first day of 

the episode.  This suggests that the corpsmen did a good job of screening 

and did refer all patients who required hospitalization during their episode. 

Another possible measure of the quality of care is the number of visits 

or length of comparable episodes; it may be that if the proper disposition 

or treatment is not made on the first visit of an episode, the episode may 

be unduly prolonged as a result. We have therefore attempted to compare 

the episodes in which the first visit to the dispensary was in the morning, 

with those in which the first visit was in the afternoon. Tables 5.1.14-A and -B 

show the distribution of visits by episode for "A.M. Episodes" and "P.M. 

Episodes" for Upper Respiratory Infections, Orothopedic, and Other • 

There were 190 such morning episodes in the sample, of which 55 were handled 

by corpsmen.  Similarly, there were 73 episodes in the arternoon, of which 
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28 were handled by corpsmen and 45 were referred to the emergency room of 

the hospital.    For purposes of this analysis,  referral to the emergency 

room is considered part of the first visit, similar to the corpsman's re- 

ferring the patient  to the physician in the dispensary in the morning. 

Table 5.1.15 compares three sets of statistics for morning episodes 

and afternoon episodes:    the percent of episodes by diagnosis;  the average 

number of visits in the episode; and percent of episodes that required at 

least one additional visit.    The distribution of episodes by diagnosis is 

quite similar in the morning and afternoon:    about 45% were for URI com- 

plaints, 25% for Orthopedic complaints,  and about 30% for Other.    Corps- 

men handled about 30% more of the first visits on their own in the after- 

noon compared with the morning.    The second part of Table 5.1.15 shows the 

average visits per episode.    The distributions are very similar between 

morning and afternoon visits, and between visits handled by the corpsmen 

and visits handled by ehe physician (or emergency room).    On the average 

each episode consisted of 1.4 visits; orthopedic complaints required some- 

what more visits than did URI or "other" complaints.    The third part of 

Table 5.1.15 suggests  that episodes originating in the afternoon had a 

somewhat higher percentage of at least one additional visit;  the differ- 

ences are, however, not statistically significant due to the small number 

of cases involved in each instance. 

To summarize this part of the analysis,  it would appear that length 

of episode is the same whether the patient was handled by a corpsman or 

a physician, and whether the episode was initiated in the morning or after- 

noon. 

5.1.2.4.    Discussion 

As we have indicated earlier, our survey and   analysis were not carried 

out under ideally controlled conditions.    Furthermore,  the populations at 

risk are not strictly comparable among the various locations.    Nevertheless, 

most of the conclusions are consistent with  those that have been obtained in 

a few previous studies;  it appears that where corpsmen assume greater respon- 

sibility for screening and disposition of patients, quality of care is no 

different than when physicians provide this aspect of health care.    It also 

appears  that physicians order more X-rays and lab procedures than   do corpsmen. 
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Although It is admitted that these results are suggested or indicated 

rather than proven in any sense, there is more than sufficient evidence 

to lead us to the conclusion that an Increased degree of responsibility 

for corpsmen will lead to significant savings, without any impairment 

in the quality of care.  This result is particularly significant in the 

light of the increasing pressure on physicians nationally, and the grow- 

ing national trend toward the enhanced use of paramedical personnel. 

This work makes clear that it would be extremely valuable to carry 

out large-scale controlled prospective surveys, which would provide more 

definitive and quantitative results. Such surveys might be best carried 

out within the military environment, where controls can be more effectively 

implemented. The findings would have widespread importance, not only for 

the military health system but for the private health care system as well. 
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TABLE 5.1.10 

VISITS BT TYPE OP DISPOSITION 

Location 

Destroyer« 

Fort Dix 

Fort Bragg 

Parria 
Island 

March Flight 
Surgeon 

Norton Plight 
Surgeon 

March Hospital 

Norton 
Dispensary 

Return 
to 

Duty 

6SZ 

es: 

72? 

61Z 

96Z 

79% 

69% 

68* 

Light 
Duty or 
Quarters 

lit 

112 

271 

Clinic 
Referrala 

m 
19X 

in 

4X 

2X 

ox 

m 

IX 

31 

Other 

2Z 

4Z 

4Z 

16Z 

26Z 

30Z 
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TABLE 5.1.12 

VISITS TO FORT DIX DISPENSARY 

A.     DIAGNOSIS  BY VISITS 

Upper Respiratory 
Infection      i )rthopedic 

332 

Other 

302 A.M.        372 

P.M.        412 312 282 

B.  DISPOSITION OF PATIENTS 

Number of 
Visits 

Returned 
to Duty 

Quarters 
Light Du 

or   Clinic 
ty   Referral Adm isslons 

A.M.   327 682 142 122 H 
P.M.    75 482 12 512 oz 

C.  DISPOSITION OF PATIENTS - DISPENSARY VISITS 

Number of 
Visits 

Number Disposed 
of by Corpsmen 

Percent Disposed 
by Corpsmen 

A.M.   239 75 27 

P.M.    75 37 49 
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TABLE 5.1.13 

FORT DIX DISPENSARY   - 

ADKISSIONS BY DAY OF EPISODE 

First Visit First Visit 
Day of bplsode A.M. P.M. total 

H 

Percent 

1 11 6 90 

2 0 0 0 0 

3 1 0 i 5 

4 1 0 I 5 

Total Adalsalona 13 6 19 100 

Total EplsodM 190 73 263 

Adalsalona par Eplaoda 71 ■ 71 

f 
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5.1.3.  PHYSICIAN REVIEW OF PATIENT RECORDS 

To analyze the content of dispensary practice in the different loca- 

t. -».s. Dr. Charles Lewis reviewed 669 records involving 2156 visits during 

a two-month period at the different bases (Table 5.1.16).  At Fort Dix, 

Fort Bragg, and Parris Island, the average number of visits per record 

ranged from 2.6 to 3.3 per man over a training period of two months. 

Between two-thirds and three-fourths of all active-duty military personnel 

on these bases are seen in dispensaries sometime during their two-month 

assignment. The records from Mayport, representing men stationed on five 

destroyers, show the medical contacts of these personnel over a period of 

twelve months when referred to the dispensary at Mayport, which serves 

as a backup facility to the corpsmen on the destroyers. The records from 

March and Norton Air Force bases also represent 12 months1 experience. 

There was little variation (from 62% to 74%) in the portion of visits 

that represented single encounters for medical complaints or problems. 

That is, approximately 70% of visits at all bases did not result in a 

revisit to the physician. This is indicative of the types of diseases and 

problems being dealt with. 

Table 5.1.16 also presents another measure of the utilization of am- 

bulatory care: the percentage of active-duty patients who accounted for 

half of all visits. This figure averaged about 25% and was remarkably 

similar at all locations. It is also consistent with the experience of 

several civilian health insurance plans, suggesting that in all health care 

systems a minority of patients account for a majority of the visits. 

At present almost all patients are seen by physicians (Table 5.1.17). 

Handicapped by the problems of retrospective medical abstract record reviews, 

we first attempted to identify those visits in which the patient obviously 

needed to see the patient.  The criteria for this classification included, 

for example, all those with infections or ill-defined symptoms or complaints 

that suggested some form of organic disease.  In addition to that number, 

10% of the remainder, or those who could have been seen by nonphysicians, 

were added.  For example, at Fort Dix, 9% of all visits were believed to 
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require the direct attention of the physician; 10% of the remaining 91% 

that could have been managed by nonphysicians were assumed to require some 

kind of consultation.  Therefore, a total of 18% is indicated in Table 5.1.17. 

The percentage of patients that should be seen by physicians thus range? 

from a low of 16% at Fort Bragg to a high of 31% at March-Norton. 

About 10% of the visits at Fort Dix resulted in referrals; the majority 

of these could have been eliminated with the recommended ambulatory care 

facility proposed for training bases.  Similarly, 8% of the visits at Parris 

Island were for referrals, and most of these would have been eliminated. 

Table 5.1.18 provides information on the distribution of "diagnoses" 

made in the 2156 contacts.  The variations reflect the nature of admissions 

and types of personnel served. In short-term training installations, approx- 

imately 70% to 80% of all visits are for musculoskeletal, respiratory, or 

dermatological problems; these ailments are responsible for 50^ to 60% of 

visits on permanent bases. Within this triad, the distribution of complaints 

is quite similar, except for an increased number of respiratory tract in- 

fections at Fort Dix (to be expected on the basis of the characteristics 

of that population) and the frequency of musculoskeletel problems at 

Parris Island (also predictable because of the training). About 8%  of 

visits were for ill-defined or neuropsychiatric problems. These data were 

used in determining the number and type of ambulatory care specialists 

required on training bases (Section 2.A). 

5.1.4.  DISPENSARY PROCESS STATISTICS 

This section presents some relevant statistics on process rates and 

patient contact times, with particular emphasis on sick call.  The estimates 

are based on observations made at the different dispensaries that we visited 

and data collected during our survey of outpatient records  (Section 5.1.2). 

In particular, we compare visits at a Fort Dix dispensary with those 

at Parris Island West End Dispensary.  The dispensaries at Fort Dix have 

a pharmacy and minor lab facilities; physicians are available only during 

the morning sick call, until about 10:30 a.m..  Each dispensary at Fort Dix 

serves about 3000 to 4000 troops and is staffed with four to five corpsmen. 

5.1.39 

Arthur D Little, Inc 



The Parris Island West End Dispensary serves approximately 7000 troops, 

has X-ray and lab facilities (which are referred to from the other dispen- 

saries), and podiatry and surgical clinics (which are also referred to from 

other dispensaries). The surgical clinic handles minor orthopedic, surgical, 

and dermatological problems.  Physicians are available all day.  The dispensary 

also has an infirmary ward, which is not relevant to our current analysis. 

Staffing is approximately 20 personnel. The Parris Island Dispensary thus 

is, in effect, very close to our prototype ambulatory care center in ser- 

vices provided, but without the recommended staff organization. 

5.I.A.I. Process Statistics 

Table 5.1.19 shows process statistics for the Fort Dix Dispensary //2 

(one-day sample) and Parris Island West End Dispensary (two-day sample). 

Virtually all patients at the Fort Dix Dispensary (95%) are seen during 

the morning sick call period, compared with 50% at Parris Island. Of the 

remaining 50% of the visits at the Parris Island Dispensary, 30% were to 

the Podiatry Clinic, and another 20% were sick call visits during the re- 

mainder of the day.  In both instances 15% of patients were disposed of by 

corpsmen; about 85% of patients were also seen by a physician. Corpsman 

time per patient averaged about two minutes at Fort Dix Dispensary, with 

one corpsman screening, an^ five to six minutes at the Parris Island 

Dispensary, which had two or three corpsmen screening at sick call.  Phy- 

sician time averaged four minutes per patient seen during sick call at 

Fort Dix and about three minutes per patient at the Parris Island Dispensary 

sick call.  Total average patient contact time was about six minutes at 

Fort Dix and seven to eight minutes at Parris Island, for corpsman plus 

physician time, per patient at sick call. 

5.1.4.2.  Prototype Dispensary 

We expect the prototype ambulatory care center to operate in approx- 

imately the manner described below.  (Details will differ somewhat from 

location to location, particular service, the nature of the base, kind of 
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military personnel being served, and the distribution of problems).  The 

prototype care center will serve about 8000 troops, who will generate about 

250 visits per day. 

Table 5.1.20 compares process statistics for the proposed center with 

those for present Fort Dix dispensaries.  Of the estimated 250 visits per 

day, between 50% to 60%, or 125 to 150, will be at morning sick call, which 

is normally compressed within a three-hour period (Table 5.1.19).  The 

remainder of the visits will be for treatment of complaints such as orthopedic 

and podiatry ailments (about 20% to 30%, or 50 to 75, visits per day) and 

sick call visits during the rest of the day (about 20%).  Currently, the 

average time taken by corpsmen to screen and dispose of patients at sick 

call is three to four minutes (Table 5.1.2).  Physicians average three to 

four minutes per patient when they see a large portion (85%) of sick call 

patients and about six minutes otherwise. We consequently estimate that 

the average corpsman service time per patient seen will be four to five 

minutes.* 

Thus, if corpsmen handle the majority of screening, certification, 

and disposition of patients, the average load per screening corpsman at 

sick call is 12 to 15 patients per hour.  Each screening corpsman will 

therefore handle a total peak sick call load of 35 to 45 patients within a 

three-hour peak period, so four of them will be able to handle adequately 

the estimated peak sick-call load of 125 to 150 patients.  In addition to 

the primary screening and disposition, some patients will, of course, be 

sent for treatment to the treatment rooms, for X-ray or lab tests, to the 

pharmacy for medication, or referred to the ambulatory care center physician. 

*These results are in agreement with a report entitled "An Evaluation of 

the Efficiency and Effectiveness of the Sick Call System and Facilities 
at Fort Benning, Georgia" by Robert A, Hille, LTC MSC.  The study was 
based on general statistics at Fort Benning for the period 1966-1967 and 
particularly 13 April to 3 Ilay 1968.  Uille determined that patients seen 
by a corpsman had an average service time of 5.8 minutes.  Patients sean by 
a physician had a service time of 6.5 minutes, which compares with 6.4 minutes 
reported for all training centers by Col. Devolites ("in Primary Medical Care 
of Recruits" an informal report). Considering only the basic trainees, these 
had a mean service time of 4.9 minutes with the corpsman and 4 minutes with 
the physician. A total of 26.7% of men on sick call were referred to the 
hospital; this included 10.7% referred to specialty clinics, 3.2% referred 

to lab, 9.4% to X-ray, and 3.4% to the hospital. 
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5.1.5.  BRIEF REVIEW OF LITERATURE ON UTILIZATION OF PHYSICIAN SUBSTITUTES 

One of our major recommendations is that physician substitutes be 

used to a greater extent to provide ambulatory services to active-duty 

personnel and to dependents and retirees in accordance with the phased 

program presented in Section 2.4. This section draws upon the existing 

literature to describe the content of ambulatory care in the civilian 

sector and the evidence as to the feasibility of certain changes in 

current, traditional methods of delivery of care.  The selection of any, 

ail, or none of the recommendations must rest with those who will implement 

and live with any changes made.  Such decisions will be based upon the decision- 

maker's feeling of need for change as well as the volume and perceived validity 

of evidence offered in support of change. 

Unlike research in biochemistry or pathology, for example, the body of 

existing literature on contemporary methods of providing health care is so 

meager that one frequently must begin at an elemental level, or else accept 

cumulative evidence from a variety of papers, any one of which may seem incon- 

clusive but all of which suggest the same conclusions. 

5.1.5.1. The Content of Medical Practice 

In presenting evidence regarding possible restructuring of ambulatory 

care in the military service, we will cite data from studies on the content 

of:  (1) pediatric practice, (2) obstetrical practice, (3) internal medicine 

(particularly chronic disease care) and (4) ambulatory care in general practice 

(all age groups). I 

5.1.5.1.1. Pediatric Practice I 

One of the first studies of the content of pediatric practice was by 

Aldrich, who accumulated data on the relative frequency of diseases and con- 

ditions he encountered over a period of several years.1* Forty percent 

*See reference list at end of this section. 

i 
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of the practice work was spent at preventive medicine and 23% in managing 

upper respiratory tract infections. A more detailed study was reported by 

I        Breese, et al. in 1966.2  Seventy-five percent of all illnesses required 

only one physician visit; over a ten-year period the mean annual practice 

1        workload averaged 55 visits per day. 

In 1966 Bergman, et al. reported a time and motion study of practicing 

I        pediatricians which has been much quoted.^ Doctors spent 48% of their time 

with patients; 50% of patient contacts were well-child care and 22% involved 

I        minor respiratory diseases. Of relevance to the military services is a 

report of Geppert on the composition of pediatric practice at a permanent 

Army base in the antibiotic era.^ One of the most recent and largest studies 

(Yankauer, et al.) surveyed all members of the Fellows of the American Academy 

of Pediatrics.^ The study concluded that the content of pediatric practice 

is such as to make it possible and desirable to delegate approximately 70% 

of all ambulatory pediatric care to nonphysicians.  The American Academy of 

Pediatrics has established a Committee on Health Manpower and is the most 

aggressive professional group trying to establish formal training programs 

that will produce nurse-pediatric practitioners and pediatric associates who 

will join them in patient care activities. 

I 

I 

I 

I 

I 

5.1.5.1.2. Maternal-Obstetrical Care 

Nurse-raidwives have practiced in developed countries, such as the United 

Kingdom, and in Eastern and Western Europe for decades.  In the United States 

the Frontier Nursing Service of Appalachia has utilized nurse-midwives.  There 

is a long record to substantiate the quality of care provided by them, in 

terms of end results (perinatal mortality, maternal mortality, obstetrical 

complications, etc.). Within the United States two recent demonstration 

projects have been reported.  One entitled, "A Study of the Relative Roles 

of the Public Health Nurse and Physician in Prenatal and Infant Supervision" 

was conducted at Montefiore Hospital in New York City*!  The primary contributions 
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of this program were to indicate that the majority of the patients in the 

study accepted the nurse (over 80% wanted hei services again) and to describe 

the prenatal, postnatal, and infant supervision roles performed by the nurse. 

No obstetrical delivery service was provided by nurses. 

The second study, reported by Montgomery, "The Case for Nurse-Midwives" 

describes their utilization in a rural California hospital faced with a 

chronic shortage of physicians.' During the study year only 360 births occurred. 

Half of the mothers were delivered by nurse-midwives. The perinatal mortality 

rate fell from 23.9 to 10.3 per 1000 live births, and prematurity rates 

dropped from 11% to 6.4%. There was no problem of acceptance by patients, 

and the percentage of patients seen in early stages of pregnancy doubled. 

5.1.5.1.3.  Internal Medicine - Chronic Disease Maintenance Programs 

Studies of the office practice of internists have been published by 
a 

Kroeger, Altman, and Clark.  It was determined that internists spent 22.6 

hours in their office and 9.9 hours in the hospital each week and saw 

approximately 55 patients in the office, 5 in the hospital, and 5 in the home 

weekly. These studies were conducted in the early 1960's.  A study by 

Steiger and Yates examined the characteristics and needn of new and old 

patients coming to the medicine clinic at Temple University.^ Patients were 

classified according to their type of needs: specialized-technological- 

diagnostic on the one extreme, to primarily supportive on the other. The 

authors estimated that 90% of new patients coming to the medicine clinic 

needed technologically oriented care, but only 20% of those patients whose 

diagnoses were established needed such care. They estimated that 4800 of 

8000 clinic visits per year (or 40%) "could be managed by nonphysician 

personnel." 

In an experimental study, where internal medicine patients were ran- 

domly allocated to control or experimental groups, with measurement of 

processes, outcomes and other aspects of medical care as well as patient 

acceptance before and after one year of study, Lewis and Pvesnick demonstrated 

that patients who needed chronic disease management (specifically those 

I 

I 
I 
I 
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with hypertension, arteriosclerosis, several forms of arthritis, physiologic 

gastrointestinal disorders, obesity, and diabetes) could be managed more 

effectively and efficaciously by nurses than by clinic physicians.10 A 

variety of cost and medical care outcome results favored the delegation 

of care of these patients •■.o nurses providing care within a series of standing 

orders, and supported by backup physicians.H 

5.1.5.1.4.  General Practice 

There have been more studies of the content of general practice than of 

any other form of medical care reported in the literature.  Crombien reported 

studies showing the average general practitioner spent two thirds of his 

practice time in contact with patients.12 ^ series of articles by Jacim 

(in 1966-69) reports results of a prospective record-keeping study in his 

own general practice.1^ Sixteen percent of the population accounted for 

43% of all services rendered.  Twenty percent of the practice work was 

for problems in which no diagnosis was established. This series of articles 

is commended as examples of the methodology which can be utilized in this 

field. 

Brotherston, et al.treported on general practice in a new housing estate 

(a population that had recently been rehoused)14, A very detailed study was 

performed. Among the findings: 7% of patients generated 30% of physician 

visits; 70% of the illnesses required a single visit. A series of studies 

by Hunt and Goldsteinl5 published in 1950 pointed out that skin disorders 

and trauma were the most frequent diagnostic categories noted in a general 

practice. 

Studies by Logan reported in 1962 gave an average consultation rate 

in a general practice of 3.8 visits per person. Twenty-three percent of all 

consults were for upper respiratory disease.16 

The largest general collection of information on the content of medical 

practice is published by the National Disease and Therapeutic Indexl^ 

(published quarterly since 1956). A random sample of private practitioners 

listed in the AMA directory are contacted (about 70% contacted participated; 

nonrespondents are replaced in the sample); data are collected from 1500 
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physicians quarterly; diagnoses are recorded by four-digit categories used 

in the International Classification of Diseases Adapted (tCDA) for hospitals. 

The following data Indicate the type of information available. 

• In the year ending December 1968, national estimates (based on 

their sample) indicate that 1,343,464,000 patient visits '"re  made 

to physicians in private practice.  Thirty-two percent were first 

visits; 74% took place in physicians' offices.  These visits included 

all age groups and all social classes. 

• During 1968 approximately 25% were for examinations, prenatal care, 

inoculations, vaccinations, and surgical aftercare. 

• Approximately 11% of all visits were for diseases of the respiratory 

system, and over 80% of these were for short-term acute respiratory 

disease. 

• About 10% of the visits were for diseases of the circulatory system, 

of which over two thirds were chronic. 

• Approximately 8% were for dermatologlc problems and those associated 

with the musculoskeletal system, another 8% for injuries, 6% for 

genitourinary uroblems, and 5% for gastrointestinal problems. 

A recent time and motion study of general practice was conducted by 

Jason and Craig.18 They observed eight general practitioners; 693 patients' 

visits were recorded and analyzed. The average doctor saw 26 patients per 

day in his office for an average of 8.1 minutes each.  Sixteen percent of th 

time was spent in history taking, 38% in examining and treating the patient, 

33% in discussion, and 11% In other activities.  They concluded that a 

minimum of 20% of the patient care provided by physicians could have been 

delegated to nurses. Including two thirds of follow-up, three fourths of 

dermatological care, and all well-baby care, 

Crombian and Cross studied the contribution of the nurse in general 

practice by classifying 5406 episodes of care into groups in which (1) a 

nurse could take full responsibility, (2) situations where a nurse could 

make contributions but the attention of the physician was required and (3) 

those conditions where the physician was involved exclusively.1^ Conditions 

grouped into the first category were (a) mild infection of the upper respiratory 

track, common colds, coughs, and sore throats, with little or no constitutional 

upset or fever; (b) mild gastrointestinal disturbances, nausea, vomiting, and 
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diarrhea with no severe abdomtnai pain or fever; (c) minor traumatic lesions, 

bruises, cuts, sprains, and abrasions, excluding those which needed surgery; 

and (d) minor inflammatory lesions of the skins, sties, boils, insect bites, 

furuncles, paronychia, etc.  They included in group 2 (services delegated 

to nurse after patients had been seen by a doctor) general advice on diet, 

obesity, peptic ulceration, baby feeding, use of hypodermic syringes for 

drugs, self administration of drugs, prescriptions, dressings, abrasions, 

removal of stitches, subcutaneous and intravenous injections, and other simple 

procedures such as analysis   -tine samples, collection of vital signs, etc. 

(This is a very conservative approach to delegation.) As a result of their 

analysis of 5406 episodes, they came to the conclusion that the nurse could 

take full responsibility for 15.6% and assist in an additional 23.7%, or a 

total of 39.3 % of all episodes. This was estimated bv them to result in a 

19.2% reduction in the physician's time required. For example, they would 

have delegated 17% of all skin and connective tissue problems, 17% of all 

gastrointestinal problems, and 60% of all ear, nose and throat and respiratory 

problems; furthermore, they would have involved the nurse with the physician 

in 20% to 40% of all additional complaints in these same categories. 

The most recent .study of the delegation of primary care to nonphysicians 

is an experiment ceing conducted by the University of New Mexico.20 in Estancia, 

New Mexico a local retired nurse has been trained to serve as a substitute for 

a physician in a community of 800 in a county of 6000 which is totally without 

any physician's services. Under tha protocol, the nurse-practitioner provides 

direct service, operates with standing orders, and has a contact via telephone 

with a backup physician at the University.  She "saves" patients to be seen 

by a physician once a week or, under certain circumstances, refers them directly 

to a physician for more immediate care. The program appears to be functioning 

well; over two thirds of all complaints are being handled on the spot by the 

nurse-practitioner, another significant fraction handled by remote consultation, 

and a few held for the physician's visit or referred in. 

A number of formal programs to train physician assistants are currently 
23 

underway,  and many more programs are being contemplated. 
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TABLE 5.1.16 

PHYSICIAN REVIEW OF ACTIVE-DUTY PATIENT RECORDS 

Fort 
Dix 

Fort 
Bragg 

Parris 
Island 

Mayport 
(Destroyers) 

March- 
Norton Total 

No. of Records 148 187 195 71 68 669 

No. of Virits 404 609 514 251 378 ^156 

Time Period (weeks) 8 8 8 52 52 

Average Visits 
Per Patient 

2.7 3.3 2.6 3,5 5.6 

Percent Single-Vlsi. 
Episodes 

62 74 74 66 63 68 

Percent Account for 
1/2 Visits 

23 23 25 2J 25 24 
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TABLE 5.1.17 

PHYSICIAN REQUIREMENTS - AMBULATORY SERVICES 

(percent of vlfltf) 

P4rri. Hufport March/ 
Üii BjJii UUnQ DM troy r«   Norton 

Currooc Procclc« 80 90 70 100 100 
Proposod 1« 1« 2) 23 )l 

Noodod 9 7 15 15 23 
Cenrini ■•fvrral 9 9 • • i 

ClUlc iur-r»»:• 112 19 
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TABLE 5.1.18 
DISTRIBUTION OF CHIEF COMPLAINTS 

(percent) 

NusculoakaUul 
Injury 
fain In Mtraalty 
Low back pain 
Paln/sclffMM of 

■Ml 

•••plracory 
Cold/couih/ 
•or« tbroot 

Chmt  poto 
tlMrl   Or   btcaih 

OvrMiologUol 

CoocrotatMClMl 
Dkorrhoo 
folo lo bciit 
looo of «ppociio 
H««rcbum/soo 
■octal 

Cool tour loarjr 
Palo urloato 
Swell inf/pain 

cootlclo 

Other 
Head, -be 
Ur« 
far 
Palotod 
Ill-derinod 
neuropeychlatrlc 

■outloo checke 

u 
I 

)v 

n 

TOTAL 10J 

0 
1 

» 
4 
0 
I 
o 

2 

o 

2 
I 
0 
o 

8 
0 

Bragg 

10 
13 
li 

2 

2\ 

1) 

1) 

16 

100 

U 
0 
o 

II 

1 

4 
2 
1 
0 

7 
2 

Parrle 
leland 

^J 

tft 

10 

i 

II 

J9 
u 

2 

100 

o 
i 

) 

i 

i 
i 
i 
o 

8 
0 

Heyport 
Oeetroyere 

U 
20 
8 
2 

M 

4 

li 
o 
o 

16 

4 

2 

4 
2 
1 

8 
19 

'torch/ 
Norton 

M 
16 
8 

10 

II 

I) 
o 
0 

8 

6 

99 

11 

2 
2 
0 

i 

5 

2 
7 
7 
0 

9 
6 

u 

8 

4 

I 
I 

100 99 
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TABLE 5.1.19 

PATIENT CONTACT TIMES A' 
DISPENSARY MOWJINr SICK CALL - RECRUIT BASE 

(treatment tim« excluded) 

Port Dlx 
Dlaoenaary #2 

U Pab.  1970 

Parrla laland 
Went Knd Dlapenaary 

Date 28 Jan.   1970 12 Pab.  1970 

Population at Mali 4000 7000 7000 

Corpaaan Noura 6t30 - 9tS0 a.n. 7(30 -10: m tok 7t30 -10:M ■,■. 

HD Hour« SlOO -lOiSO •.«. 8t00 -10: 10  «.«. 7i30 -10i30 4.«. 

Total Patlenta par Day* •2 MS MS 

Hwbar at tlcfc Call i7 12S IM 

FarcMt Peak ileli Call MS ATS SIS 

Podlatnr ClUU vi.u. 
Parew 

7b 
29S 

us 
31S 

NtMber of Corpaaao 
(Screenlitt Only) 1 4 ^ 

Corpaaao Nlnutaa 200 720 930 

Corpaaan TIBO per Patlaot 
(■In.) 

M^ber Sean by «'a 

2.3 4.t 

10S 

S.t 

IM 

Percent Seen by HD* a MS MS MS 

IHMbar of HD* a 2 2 J 

ND Hlnutea 300 300 4S0 

HD Tloe per Patient Sa«n 
(■In.) 

Total Averate Pati.nt 
Contact Tlae (Bin.) 

4.0 

S.I 

2.9 

7.3 

2.9 

•.2 

M 
Referraia 19S 8S 

*  Include« Podiatry Clinic at Parria lalaod 
*• Table 5.1.10, "Referrals to Hoanltal Clinicll,, 
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TABLE S.1.20 

COMPARISON Of PROCESS 

(TRRFKT 

(Port Dia) 

4000 

PROPOSED 

Population «t Uuk 8000 

Vuitt per  Day 129 290 

Pareaot laa« by ND US 20E 

Rafarrala to loaptul 
Oucpattaoc Daparcaom 201-2)1 10S 

lick Call 

No. at lick Call 19 IV) 

Scraaatnt Corptnan       1-2 >>4 

Doctor 2-4 S 

Total 9-8 8 
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5.1.5.2. Utlllaatlon of Cnre by Atto ami Sex 

Amarlcans now visit their phyniclans, on the average, between five and 

■ Ix timcN per year. The* number of vleltii per year Increaeea with KOCIAI 

claaa. Thoae under four and over sixty also have higher rates of visitation. 

The feaalet In the child-bearing population range also average sure visits. 

(For exaapl«, woawn 20-34, seven to eight per year; «ales over 60, seven per 

year; females over 60, ten per year.) Hie leweat utilitatlon rate is for 

•ales between the age« of 13 and 30, whose average 1« half that for the 

populatlrn in general, or three to four vltita per year.21 

One of the Met detailed and recent euMarlsatlona of utllliatloa patterns 

and illneas rates has been published by Avnet.22 This paper includes details 

on utlllsacloa rates for X-rays. Per exaarle, aales between 23 and 36 in 

the plan under discussion use X-rays at the rate of ISO per 1000 men per year. 

This would mean about 20t of the population under care would be X-rayed during 

the year. The saw data on laboratory service utilisation would suggest that 

about 33t of a sale population of that age group would have one or «ore lab- 

oratory proceduree during a year's tine. Por auilea between 23 and 36 {turn 

that »mm population), the distribution of reasons for seeing the physician 

was as follows. 

30t of all vielte were for respiratory diseaaes 

SX to 9t were for densatological problems 

ITS to 18X were for musculoskeletal probleme 

SX were for gaatrointestlnsl problem» 

21 were for urlnsry tract problesK* 

These data are cited to peralt comparleon with the data cited from baaee 

surveyed, for males ol the samp age group. Incluintally, about 3t of males 

from 23 to 36 cared for under group health insurance ere hoepltallied during 

any one year. 
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5.2 DENTAL ASSISTANTS 

5.2.1. INTRODUCTION 

The use of dental assletente to provide certeln elements of dentel 

care can be Justified by benefits that are slnllar to those gained by 

the uae of ancillary personnel for certain elenents of nadlcal care: 

(1) the cost of dental care will be leas, and (2) fewer dental officers, 

who ere In short supply1 will be needed. Where dental assistants have 

been used on a trial basis, both these expertationa have been realised. 

The uae of an assistant for operative dentistry Is now coanon practice 

in the sUUtary aervlces, and it yields both Improved quality and faster 

work. In this role, assistants clean teeth and help the dentist !n his 

work. There have been experiments, however, in which usistants are 

used for more exacting tasks and work without the iasMdiate supervision 

of a dental officer. 

Certain aspects of dental care, particularly placing, aheping, and 

emoothing reetoretions, lend themselves to ueing aeeierent» less highly 

trained than a dentist. If these procedurea are done badly, it ie fairly 

•my  to detect the flaws by inspection afterward, and the work can be 

redone. Thus, it is surprising that there la not mo?« wideapread uae of 

dental aselatante for placing reftorationa. Extensive inquiries into 

modem dentel practice in the militery services show that this innovation 
2 

would be both poeeible and practical . The idee ie particularly attractive 

because moot dentel wrk on military peraonnel la of preciaely thie kind. 

A aecond innovation la leas fundamentel but nonetheleee eignifleant: 

namely, to design the operstorles in s configuration which fscilitetee 

the movements of s dentiet eupervieing and working with aeveral aaaiatants 

while carrying out dentel procedures on several patlente et a time. 
3 4 5 Circular operatorlea, * * in which the rooma are arranged In a fan around 

a centre! hub, ere meritedlv euperior in terma of productivity tu conven- 

tional operetories strung along a hallwey. 

Three studies which provide quentltative information on the 

impact of these two innovations on the productivity of dental officere. 
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practicing restorative dantlitry are reviewed below. On the basis of 

these findings and a review of other related studies, ,7 we have 

analyzed the costs of dental care. These studies are not above 

criticism — for example, those described in the next two section« 

were not "blind," and it can be argued that the increase in producti- 

vity when more assistants are used is due solely to the fact that sub- 

jects knew they were to be evaluated. Therefore, the specific results 

are controversial. However, while some of the numbers may be in error, 

the conclusion to be drawn from them is virtually inesoap^ble: the 

cost of providing dental care for military personnel can be reduced 

by using dental Msistants in the roles described below. 

3.2.2. CUIflQU. TESTS AT WAVY DBITAL RESEARCH FACILITY. CTEitf UK1S. III. 

During 1962 and 1963 a group uf dentists under the direction of 

Captain William E. Ludwlek, DC, USN, undertook a controlled and objective 

experiment to ehed some light on the quality of work which could be 

expected of technlciana and the quantity rf work which could be expected 

from dentiate aaolstad by technlciana uaing varioua nuaber« of operatorlea . 

The technician* who participated in this »tudy received epaelal 

training beyond that received by moot dental technician». All twelve 

(seven men and five women) had completed the 16*«eek Navy Dental Technician 

Treining Course but had no further formal training. They ranged ir. age 

from nineteen to twenty-three; all were high school graduatea, and two 

had aome college education. One had been e dentel technicien for 23 

months, another for 16 monthe, a third for 6 months, and the othere for 

leea than 3 months. 

The curriculum for further training waa deeigned to teach the 

follcving procedurea: 

e  Plecement of e rubber dam 

e  Placement of cavity liner end beee 

e  Placement of metricea 

a  Silver emalgam placement 

e  Cervlng amalgam restoratione 

e  Placement of sllicste restorations 
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• Placement of temporary restorative materials 

• Finishing and polishing restorations. 

The course consisted of 150 hours of lecture, laboratory, and clinical 

training and was given In five weeks. 

The experiment was conducted In three phases, each of 12 weeks' 

duration, called Teat A, Test B, and Teat C. Teat A Involved three 

dentists who ware rotated through the three different "systems" 

dcecrlbcd below, ao that each officer apent four weeka under each 

•yaeem. 

(1) One dental officer and two technlclana worked at a single 

chair using conventional treatment procedurea (that la, no 

treatment procedurea were delegated). 

(2) One dental officer and three technlclana worked et two chairs, 

with the technlclana Inserting the reatoratlve materiel In 

teeth prepered by the dental officer. (That la, the technlclen 

placed the baae If required and, following Inepvctlon by the 

dentlet, put In end ahaped alllcate or amalgam fllllnga, which 

were checked by the dentlet.) One technlclen wee aeelgned to 

each chair; the third waa a rover, aaalatlng the dentlet or tha 

other technlclana aa oeceeeary. 

(3) One dmtel officer and four techniclane worked at three chain, 

and technlclana performed the »mm  insertions ee In Syetam 2. 

Again, one of the technlclana wee e rover. 

the patlente, who were recrulta undergoing bealc training et Greet Lekee, 

required en everage of eight reetaratlona. Noet did not require compliceted 

reetoretlona but rather routine or moderetely complex work. In recording 

reeulta - that la, productivity ae meeeured by reetoretlone per hour - the 

actual number of houre worked waa uaed, excluding Idle time occurring 

becauae patlente mleeed eppolntmente. Not eurprlelngly, the productivity 

increased aa more chair« and technlclene were used, ee shown In Teble 5.2.1. 
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TABLE S.2.1 
RESULTS OF TEST A 

Syacem 1 Syscra 2 Syitta 3 

1 1 1 

I 2 3 

2 3 4 

ur  2.6 3.8 5.2 
- 46 X 100 X 

Dental Officer« 

Chairs 

Technicians 

Average Restorations per Hour 

Increase over System 1 

Thus, Test A showed that a dentist's productivity could be increased by 

using more sssistants. 

Test B was conceived to establish how much it could be increased by 

using still more assistants. For this test, Systems 2 and 3 from Test A 

were repeated, and System 4, consisting of one dental officer, four chairs, 

and five technicians, were added. The productivity under these systems 

is shown in Table 5.2.2. 

TABLE 5.2.2 
RESULTS OF TEST B 

System 2 System 2 System 4 

Dental Officers             1 1 1 

Chairs                     2 3 4 

Technicians                 3 4 5 

Average Restorations per Hour  4.9 5,5 6.3 

Increase over System 1        89% 112X 142% 

Note that the Increases under Systems 2 and 3 in Test B were greater 

than In Test A; presumably, these differences are due to learning. 

Despite the favorable results of Test B, the dental officers concluded 

that operating with four chairs was excessively stressful for the dentist 

and the use of three chairs was better. This was done throughout Test C, 

which was Intended to demonstrate that a dentist could operate with three 

chairs for a long period without excessive stress. All of the dental 
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officers participating (tha original three experimenters plus several 

others who were used as substitutes when necesssry) concurred thst the 

three-chslr system was not fatiguing or stressful. Furthermore, the 

Incresses In productivity were sustained throughout Test C. 

At the conclusion of Test C the restorations were evaluated by 

Independent consultants, who examined not only the patients who had 

participated In the test but also a control group of patients; the 

latter had been given conventional treatment, some by dentists who knew 

their results were to be evaluated (known control) and the others by 

dentists who did not know this (unknown control). The evaluations, made 

by consultants who did not know from which of the three groups the 

patient had come, showed that restorations made  by technicians were only 

slightly Inferior to those made by dentists who knew they were to be 

evaluated.  (See Table 5.2.3) Dentists who did not know they were to be 

evaluated did noticeably more poorly than the other two groups. The 

evaluations did not consider the quality of cavity preparation. 

TABLE 5.2.3 
EVALUATION OF RESTORATIONS 

(Z of total) 

Group Unsatisfactory Fair Good Excellent 

Experimental 2 15 50 33 

Known Control 2 9 56 33 

Unknown Control 5 24 60 11 

5.2.3.  CONTROL STUDY AT PUBLIC HEALTH SERVICE, DENTAL DEVELOPMENT LABORATORY 

LOUISVILLE, KENTUCKY 

In this study the use of teams of specially trained "clinical dental 

assistants" was evaluated.  Each team was headed by a dentist who provided 

Immediate supervision. A unique feature of the treatment area was the 

arrangement of dental operatories in the shape of two large "wheels", 

each consisting of eight operatories surrounding a central supply and 

sterilization area. One of the wheels had conventional operating equipment 

and was designated the control wheel;  the other was an experimental wheel - 

that Is, It contained some custom equipment and permitted experimentation 
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In the arrangement of operating facilities. The investigation started 

in 1965 with a "baseline study", during which the proficiency and pro- 

ductivity of dentists working in the conventional manner wfs established. 

The conventional team consisted of one dentist and one chairslde assistant 

without special training, using two operatorleg. One roving assistant, 

a receptionist, a clerk, and a sterilization aide provided support for 

four such dental teams. Thus, each team had the equivalent of one 

support assistant. 

The dental assistants were then given special training to perform 

selected additional procedures including placing, shaping, and smoothir.0 

restorations. They were then employed in experimental teams in a patient 

service program, each team consisting of a dentist aad specially trained 

auxiliaries. Measurements of team performance were then made and compared 

with the baseline data. 

During the experimental phase of the study, assistants performed | 

procedures that accounted for over two-fifths of the total time in Phase I, 

which Included over half of the time devoted to admission procedures 

in operative dentistry, nearly half of the time spent in performing basic 

procedures, and over two-fifths of the time devoted to preventive dentistry. 

An evaluation panel was established, composed of private practitioners, 

dental educators, and state dental board examiners, to make an independent 

evaluation of the clinical work being performed. 

During the first experimental phase, the performance of teams con- 

sisting of a dentist and four assistants was evaluated. Each team also 

Included a roving assistant, primarily to serve as backup to the other 

four dental assistants. Nearly 40,000 chairslde procedures were performed, 

timed, and compared with the baseline measurements of the first phase. 

The results are summarized In Table 5.2.4.  Three methods of analysis 

were used to measure the productivity: number of patients seen; number 

of dental procedures performed; and number of time points, which are 

weighted values assigned to procedures, on the basis of average baseline 

time required by the dentists to complete the procedure. As indicated, 

the dental teams with four trained assistants saw approximately twice 

as many patients and perfcrwed more than twice the number of procedures 

and time points as the baseline teams. 
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TABLE 5.2 4 
PRODUCTIVITY OF DENTAL TEAMS 

Baseline Team Expanded Team 

9.8 20.3 

A3.4 103.6 

239.5 555.0 

Patients per Day 

Procedures per Day 

Time Points per Day 

Almost 88% of the procedures performed by assistants and evaluated during 

the experimental phase were judged to have met the required standards 

for quality of work performed.  This percentage not only equalled but 

somewhat exceeded the acceptability rating for the dentists who partici- 

pated In the baseline.  For every procedure except one, the quality of work 

performed by assistants was Judged at least equal to that performed by the 

dentists In the baseline phase. 

The study concluded that the experimental program had shown that 

trained dental assistants are able to perform delegated functions as well 

as the dentists, although more time may be required. With a team of four 

assistants, a dentist could Increase his productivity by as much as 140% 

by delegating certain functions to the assistants. Preliminary results of 

additional work In which the team consists of three dental auxiliaries 

and three operatories per dentist team demonstrate an 80% increase in 

productivity over the baseline study. 

5.2.4.  CLINICAL TESTS AT NAVAL TRAINING CENTER. ORLANDO. FLORIDA 

The dental clinic at the Naval Trainlnfe Center, Orlando, Florida, in- 

cludes both conventional operatories and a new layout, called circular 

operatories,^ The circular layout, shown in Figure 5.2.1,, uses eight chairs 

and eight dental officers, each of whom practices four-handed dentistry with 

a chairslde assistant.  In addition, there Is one "roving" technician and 

two technicians who operate a central sterile supply room.  Thus, the eight 

chairs are served by eight dentists and 11 technicians. Unlike the exper- 

iments at Great Lakes, the technicians did not have any special training 

beyond the 16-week Naval Dental Technician Course.  Staffing in the conven- 
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Source: Courtesy of Lt. Raymond A. Yukna, DC, USNR 
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tional layout was the same, but the operatorles were arranged along a corridor 

with no convenient communication between them except by going out into the 

i 

I 

corridor. 

During the period from August 1969 to February 1970, data on productivity 

were gathered by Lt. Raymond A. Yukna, DC, USNR.  The dentists H 1 not know 

that their productivity was to be evaluated; the daily worksheeua served as 

the source.^»^ Data on both restorations and procedures (in operative 

i        dentistry) were collected.  The productivity of dentists by either measure 

increased when they used the circular operatories.  The data in Table 5.2.5 

7        compare the productivity of the same dentist working in the two different 

settings. 

TABLE 5.2.5 
EFFECT OF LAYOUT ON TOTAL NUMBER OF 

PROCEDURES PERFORMED 

Restorations  Operative Dentistry Procedures 

Conventional Layout      214 397 

Circular Layout 280 503 

1 Increase 31% 27% 

To compare these data with others, we have converted the productivity 

in restorations per month to restorations per hour, using 121 working hours 

per month. This is based upon 168 hours per month less 10% for leave, 

holidays, and illness less 20% of the remainder for lost time due to broken 

appointments.  (These figures were chosen after consulMtion with the author 

of References A and 5). 

Some have argued that the increases in productivity reported here are due 

solely to the addition of a "roving" assistant. With available data one can- 

not refute that assertion, but it must be admitted that circular operatories 

facilitate the use of a rover, and convenience in moving from chair to chair 

for the dentist or the roving assistant is the only advantage claimed for 

the new configuration. 

i 
; 

I 

I 
I 
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TABLE 5.2.6 
EFFECT OF LAYOUT ON NUMBER OF 

PROCEDURES PER HOUR 

Operative Dentistry Procedures 
Restorations per Hour per Hour 

Conventional Layout       1,8 3.3 

Circular Layout 2.3 4.2 

Increase 31% 27% 

5.2.5.  COMPARISON AMONG EXPERIMENTS   

It is clear from the descriptions of the three experimental programs 

at Great Lakes, Louisville, and Orlando that the results are not strictly 

comparable. However, it is possible tc put the results in a form that 

permits rough comparisons of the produtLivity of a dentist using various 

numbers of operatories, supported by various numbers of assistants, and 

working in a conventional or a circular layout. 

From the Orlando data, where productivity was measured by counting 

both restorations and procedures, we obtain a measure of the ratio of pro- 

cedures to restorations:  th» value is 1.85 for conventional operatories 

and 1.80 for circular operatories. Accordingly, we can convert the data 

gathered at Great Lakes to procedures per hour by multiplying by 1.8. This 

puts productivity in each of the three studies on the same basis. Admittedly, 

this comparison Is forced because it is not clear whether "procedures" in 

each study were defined on the same basis, and this detailed Information is 

not available. However, even though particulars in the arguments advanced 

may be incorrect, the comparison does shed some light on results to be 

expected using more assistants. 

To obtain annual costs for providing dental care as specified, we took 

the annual salary of a dental officer as $14,000. For dental technicians, 

we reasoned as follows: The basic training for a dental technician varies 

in length among tha services from nine to sixteen woeks. Costs are difficult 

to estimate, but discussions with officers in each of the services produced 

figures between $2500 and $4000, including pay (for an E-3) and travel. We 

used $300^.  Since dental technicians find their training valuable in 
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Costs for operatories include the cost of chair, console, lights, and 

other equipment, as well as the cost of the building. Equipment costs were 

civilian life, many  leave the service at the end of their tour of duty. 

Thue we placed the annual cost of a technician at $1000 plus his salary. 

For technicians with basic dental training, we used $5600 per year and for 

those with advanced training, $7000 per year. 

established by inquiries to a number of suppliers and dentists, who provided 

estimates between $6000 and $9000 per operatory. Depreciating the equipment 

costs over ten years yields an annual cost between $600 and $900; we used 

$750. Each conventional operatory occupies about 125 square feet.  Using a 

capital cost of $50 per square foot yields a total cost of $6250. Taking 

a 25-year life for the building leads to an annual amortization cost of 

$250. Including waiting areas, sterilization rooms, and other support area 

adds an equal area, and so we have used $500 for the space plus $750 for the 

equipment to arrive at the total cost of $1250 for the amortized cost of 

a conventional operatory. 

The circular operatories use up somewhat more space because of their 

central hub area and because of the peculiar shapes of the rooms. The odd 

shape also Increases building costs somewhat, so we have used $1500 as the 

annual amortized cost of a circular operatory. 

These costs are summarized in Tables 5.2.7 and 5.2.8, which show annual 

costs, productivity, and cost per procedure (using, for the last figure, 1500 

working hours per year, which is 52 weeks times 40 hours per week, diminished 

by 10% for leave, holidays, and illness, diminished by 20% for broken 

appointments). 

On the basis of these studies and our analysis, the lowest cost per 

restoration In conventional operatories occurs when each dental officer has 

three assistants who, besides their usual duties, also place restorations. 

The data also show that costs per restoration are reduced still further by 

using circular operatories. Deppite the fact that Table 5.2.8 shows still 

further decrease in cost when four operatories are used, the remarks of the 

Great Lakes experimenters that four chairs created undue stress should be 

borne in mind.  (They obsorved, for example, that using four chairs forced 

them to wash their hands 60 times a day.) 
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TABLE 5.2.7 

COMPARISON OF PRODUCTIVITY AND COSTS IN CONVENTIONAL 

OPERATORIES 

Dentists 1 1 1 1 

Operatories 1 2 3 4 

Chairslde Assistants 1* 2 3 4 

Support Personnel 3/8* 1 1 1 

Procedures per Hour 3.3 4.7 6.8 9.3 11.0 

Annual Cost ($000) 22.9 29.2 37.5 45.8 54.0 

Cost per Procedure ($) 4.63 4.14 3,68 3.29 3.27 

TABLE 5.2.8 

COMPARISON OF PRODUCTIVITY AND COSTS IN CIRCULAR 

OPERATORIES 

Dentists 1 1 1 1 

Operatories 1 2 3 4 

Chairslde Assistants 1* 1* 3 4 

Support Personnel 3/8* 1* 1 1 

Procedures per Hour 4.2 6.8 12.0 16.1 

Annual Cost ($000) 23.2 28.2 46.5 55.0 

Cost per Procedure ($) 3.68 2.76 2.58 2.29 

♦assistants not given special training 
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5.2.6.  IMPACT OF CHANGES IN USE OF DENTAL ASSISTANTS 

The possible impact of these innovations at Fort Dix, Jacksonville 

NAS, and March AFB is not easy to assess, because practices in the various 

dental facilities on these bases vary greatly. Most of the restorative 

dentistry observed, however, was similar to that practiced at the Naval 

Training Center at Orlando.  Estimates of the proportion of time the dental 

officers spend in restorative or general dentistry have been made by 

officers in charge. The number of full-time equivalents thus engaged in 

each location is given in Table 5.2.9. From Tables 5.2.7 and 5.2.8 the 

increase in productivity by using four assistants in three operatories 

in a circular arrangement over that at Orlando in a conventional operatory 

is 12.0/3.3 or 360%. 

This calculation implies that the staff of dental officers engaged 

in restorative dentistry could be cut to less than a third of its present 

size, if a larger staff of better trained assistants were used. The impact 

of these changes is summarized in Table 5.2.10. 

TABLE 5.2.9 

DENTAL OFFICERS AND ASSISTANTS PRESENTLY ENGAGED IN GENERAL AND 

RESTORATIVE DENTISTRY 

Ft. Dix Jacksonville NAS* March AFB 

Total dental officers 

Total of other professional 
staff (assistants) 

Dental officers engaged in general 
or restorative dentistry 

Chairside Assistants engaged in 

general or restorative dentistry 

58 

109 

40 

40 

32 

45 

19 

19 

13 

43 

Support personnel 15 7 

^Includes the Jacksonville Naval Hospital and dental clinics at 
Jacksonville NAS, Cecil Field, and Mayport. 
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TABLE 5.2.10 

DENTAL OFFICERS AND ASSISTANTS UNDER PLAN MAKING MORE USE OF ASSISTANTS 

Ft.  Dlx.    Jacksonville NAS    March AFB 

Total dental officers 

Total of other professional 
staff  (assistants) 

Dental officers engaged in general 
or restorative dentistry 

Chairside Assistants engaged in 
general or restorative dentistry 

Roving Assistants 

Support personnel 

32 20 

125 54 46 

14 7 

42 21 

14 7 

15 7 

I 
I 

The total impact on annual costs can be derived from these tables. 

For example, at Fort Dlx the 40 dental officers engaged in general and 

restorative dentistry can be replaced by 14 dental officers and the indicated 

number of assistants.  Using the annual cost per dental officer at Orlando 

of $22,900, the total cost of general and restorative dentistry at Fort Dlx 

under present conditions is 40 times $22,900, or $918,000. Under the pro- 

posed system (typified by Louisville) the annual cost per dental officer 

would be $46,500, and the total would be 14 times this amount, or $651,000. 

Thus the total annual saving would be the difference, or $267,000.  If we 

do not include amortization of the capital investment in the computation, 

then the annual savings in operating expenses are $280,000. However, the 

capital Investment is Increased from $20,000 per operatory to $26,250 per 

operatory.  Similar calculations lead to the results in Table 5.2.11. 
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280 118 69 

(302) (129) (56) 

267 107 64 

TABLE 5.2.11 

SAVINGS ATTRIBUTABLE TO MORE USE OF DENTAL ASSISTANTS 

Ft. Dlx Jacksonville NAS MarJ. AFH 

Annual savings In operating 
expenses ($000) 

Savings In capital costs (space 
and equipment) ($000) 

Annual savings Including 267       107 64 
amortization of capital 
costs ($000) 

For the sake of argument, we have used the presumed increase in pro- 

ductivity to reduce cost of dental care, holding the amount of care constant. 

It might be more desirable to use increased productivity to provide more 

care, since many military personnel need more dental work than the present 

system provides. This choice depends on local circumstances. 

Some critics of the experiments cited here have argued that the observed 

increases in productivity were born of temporary enthusiasm of participants, 

and that, if the practices recoonended here were adopted on a wide scale, 

the observed increases would not be sustained. There is no answer to this 

criticism, because evidence for either the assertion or its contrary does 

not exist. However, the data cited are convincing enough to conclude that 

the ideas of using more assistants in the roles described and of using 

circular operatories deserve further evaluation in a larger scale experiment. 
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5.3.  NURSING SERVICES 

5.3.1.  INTRODUCTION 

Nursing services are one of the largest Items In the operating budgets 

of military hospitals.  For this reason they are an attractive area In which 

to seek Improvements In operating efficiency without compromising the qual- 

ity of care.  We have Identified one important way to achieve this goal by 

building what we have called a light care facility, described in Section 2.3. 

Patients who were previously scattered through the hospital in different 

wards are collected into a single area identified as one in which almost no 

nursing care is necessary.  By separating patients into two groups - those 

requiring nursing care and those not - hospitals obtain a number of benefits 

besides reduction of the nursing staff; these have been discussed in con- 

nection with the light care unit. 

However, beyond the removal of patients who do not need nursing care 

from the acute care hospital, it seems important t" seek other economies 

in providing nursitg services. The possibilities in this direction are 

many: 

* Changes in physical layouts intended to minimise walking distance 

or to improve supervision and discipline; 

* Changes in staffing, such as using more nurses' aides, ward clerks, 

or wardmasters; 

* Changes in oi^anisation, such as using "floaters" to augment staff 

wherever needed; 

* Aids to scheduling patients and nursing staff, paticularly computer 

aids which balance patient needs and staff availability; 

* Movel room arrangements, such as making the wall of a patient's 

room facing the corridor out of glass so that a passing nurse can 

see in, thus ptoviding reassurance; 

* Labor-saving schemes, such as cupboards in each room which contain 

all necessarv supplies and are filled from the corridor; 

0 Elaborate communication systems, such as bedside closed-circuit TV 

and intercoms; 
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* Scheines to reduce a nurse's paperwork by providing either "mark sense" 

forms or computer-based information systems; 

* Changes in policies for obtaining nursing personnel, for tours of 

duty, and for salaries; and 

* Selection of the "optimum" (most efficient) site ward or the "optlnura" 

number of beds per room. 

We have •xamlncd all of these potslbllitles, some In considerable depth, 

and some in more cursory fashion. Visiting inspection teams can always find 

room for improvement in nursing staffing or nursing practices in particular 

hospitals, such aa unfiacessary paperwork, unnecessary travel, persons assigned 

Co Jobs for which they were not trained, and similar flaws. Us found a 

certain number of such problems. However, they sra local problems snd not 

systematic dsfsccs. However, when we turn our attention to system chsnges — 

that is, slgnlflcsnt changes In nursing staffing or nursing prsctics — we 

hsvs concluded that there sre few chsnges which offsr promise of msking signifi- 

cant Inroad» on the cost of ourslog ssrvicss. Nevertheless, there are some 

improvements possible, sod in the rsmsinder of this section we explore «ome 

of the possibllltlee which msy bring modsst ssvings Co nursing service«. 

S.3.2.   smstm SEgvicts AT THE THKEF. HOSPITALS 

Table 1.3.] presents some relevsnt scstistlcs on nursing acsff at the thrse 

hospitals. The iwdividual figures ars only approalmste, because tlm  number of 

stsff and thslr assignments very from time to time dependin« on siaff authori- 

tstlon» and nsslgnmsnts. Ovsrsll, there are «bout I.'*  patients ner member of 

the nursing staff st Wsison, 1.6 st iarkeonvl1te, and * «tieifleantly lower 

number, 0.7, at Hsrch. Considering only (he nursing ftt4ff mmihffm  awtftigned IU* 

ward duty, Valson has an average of 1.9 patient« per miralm staff «ember, 

Iscksonvllle sbout 2.2, snd Ttarch about I.I. 
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TABLE 5.2.1 

TOTAL MURSE STAFFING 

TOTAL RN/ 
AVC.   NURSE       RN   TOTAL 

BEDS      OOC.   STAFF WARD WARD WARD 
AVAILABLE CENSUS ACT. STAFF STAFF STAFF 

tarns E 
CENSUS/ CENSUS/ HOURS/ 
V&RD    TOTAL  FATIENT/ 
STAFF   STAFF  DAY 

Fort Dlx 900 570 3S8 300 97 32X 1.9 1.5 3.0 

lacksonvl1le 484 330 206 153 57 37X 2.2 1.6 2.7 

March 175 145 215 134 46 Ut 1.1 0.7 5.3 

This U equivalent to provision of  «bout 3 aursint tours per pstistit per day ac 

Ualson and Jscksonvills hospitsls, sad sbout 5.3 nursiat hours per pstisat dsy 

st Hsrch AFB Hospital. 

A direct coaparisoo of tbass rstios is soaswhst aislsadiatt bacauaa of dif- 

fsrsat utilisation of holding coapany (convalsacint) parsonnsl, rasponslbilitlss 

for housoMapiat dutias, savarity of illaces of patients, saaaonality of canaua, 

and fraction of the patiant population raprasantsd by dependent» and rattrcas. 

A diract coapariaon with civilian uaaca of nursing stsff is alao sowuhst 

difficult, bacauaa of aoas spacial circuastancaat 

•  Turnover of stsff in allttety hoapitala lend« to be high. 

a Thara ia thought to ba sosw aaad to uaa ailttary nursas in units 

that hav« priaarily nllitary patlaots sad to uaa ctvtltaa aursas 

ia units that hava aaialy dependent*, uhlch reduce« flaxibility 

of aursiat aasigaasats. 

Tabl« 5*3.1 iadicatas thet ia alt three hoapiials raftatered nurtas 

(lacludln« military sad civiliaa p*r»o«nei) «ccosiat tmt about one-third of the 

ward staff, for a ratio of about two ncn-px «taff for each %%.    This is an 

«A'tisually lou ratio of aonprofaa»ioaals to prafessioaalst fa acute several 

hoapitala, ratio« of four #r fiv» to one are «mtm tmmm.    This suftsest« t*mt 
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there are opportunltIOK to reduce the requlrenents for registered nurses 

by transJ*rrlng soac of their duties to nonprofesslonsl nursing personnel. 

We discuss several possibilities below. 

3.3.3. JARD CUM'    ISP UNIT MANAnKRS 

There is very '. ittle utilisation of ward clerks In the allltary hos- 

pitals thai we have visited. It has been pointed out to us by virtually 

all the directors of nursing at these hospital* and by the chief nurnes 

of the Arary, Navy, a;id Air Force that there is a aajor need for ward 

clerks, who would handle telephone catls, routine correspondence, arrange- 

■ents for lab rosts, «anv of the clerical duties associated with nursing 

notes and new charts, filing of lab and X-ray results, census sheets» diet 

orders, etc. They could be used effectively not only on the day shift but, 

in «any instances, on the evening shift as well. 

He estiaate that at a alntam (one-shift basis), one ward clerk can 

be utlliced efficiently by every unit of, say, 50 beds. If, as «a hypothaslse, 

half the present beds w«re In a light care unit, Ualsoo Artsy Hospital could 

utilise spproaiaately ten ward clerks, Jscksonvtlle five, and March abdut 

three. The cost difference between nursing staff and ward clerks wouli1 be 

about $3000 per year, so that in addition to reducing the requireaeacs for 

trained nursii* staff, utllfsatloa of ward clerks would save 1)0,000 par 

year at tfalson, 515,000 at Jacksonville, sad 59000 st Hardi. 

As far aa wv iiave sewn, the Aray is the oaly service using unit aaaagers 

(wardaastars) to aav «stent. Pven this prograa is not being iapleaeated ss 

«all aa It sight, becsuse of the reluctance of registsred nurses to give up 

their adalnUtraiive functions,  vlow we present a suggested list of duties 

for unit aaaagars. 

• Patient Sorvi^gw 

PuMicat ions 

Coordination of services 

Coordination of patient treataents sad tests 

Oirertlon sad supervision of ward clerks sad courier« 

I 
I 
I 
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• Pntlent Logistic« 

Adalsslons 

Transfers 

Discharge« 

Coordination of traffic 

• Physical Envlronncnt 

Housekeeping - Supervision of «aids and porters 

Repairs 

Bedside equlpoent - replaceaent 

Budget 

• Supplies and Equlpnent 

Check supplies 

Requisition 

Investigat* 

Scorag« 

• ..onaedlcal Cnafcinlcation» 

Patients and fan!lies 

Liaison with other departments 

I'nlt managers with the responsibilities Indicate«! presuaablv Mould relieve 

an equal ni*her of regisL«~ad nurses, who could either be replaced or could 

devot« their tta» to patient C4r« activities instead of adaiinistraciv« 

functions. The nunber of unit managers that can be effectives utilised 

in each of the hospitals would be equal to the number of ward darks out Iload 

above, and similar savings would accrue (escept, of course, in the Armv. 

which already uses uardmasters). 

I 
! 

I 

>.i.4.  MUSrx TLEXIBlLin 

There can be large fluctuationa in unit patient rensu«, particularly 

tn «mailer unite. In some Instances there arc also wide seaaonal fluctu- 

ations. Thus, nursing requirements varv considersbly, not only from month 

to month but also on a weekly and daily baeis. He have noted that the hoa- 

ritals are reaeomebly fleaible in tetme of assigning nurses to units: the 

pat lent«nursing staff ratle varies by a factor of «f to 10 to I from unit 

to unit, depending em severity of illness* nursing requirement«, and site 
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of unit. On the other hand, there I»  • reluctance to switch »teff too fre- 

quently, since aoet aeabers of the nursing staff understandably prefer to 

be penuncntly assigned to a particular unit, or to become  proficient In 

*  particular type of nursing service. Nevertheless, an Increaae In flex- 

ibility In nursing aaslgnsents can be hlghlv beneficial by facilitating sore 

efficient utilisation of nursing resources. Methods for enhancing flex- 

ibility Include (I) claaslflcatlon of patient nursing needs, (2) use of 

floaters, and (3) use of part-tlae nmrses. 

5.3.4.1. Claaalflcatlon of Pstlents 

The baalc Idea here la that all patients In the hospital are cUaaifled 

on a day-to-day basis, by their nursing needs. The classification systea la 

a procedure for providing a aore refined analysis of the actual nursing needs 

required on the baals of each individual's requlreaents; it allova a aore 

refined analysis of nursing requlreBenti> on s unit-by-unit sod shift-by-shlft 

baaia than can be obtained by aarely noting the nuaber of patients on the 

unit, alnce even within a unit Individual patiencs may differ conaiderably 

In their nursing requireaants. One auch claaslflcatlon aeheae hss been 

developed by Ceraldlne Pardaa (Aasrican Journal of Xurslng. March 1961). The 

clerical detalla of the claasificatloa schaae can be handled vary well by a 

ward clerk, once the ayataa haa been set up and routinlsad. The  reaulcs of 

such a claaaificatioo schaae typically indicate that either the niaiber of 

staff aoraally aasigned is correct, or that one (and occaaiooally two) staff 

ahowld be added to or ahlfted froa the particular unit on s given shift m4 

day. Thua, the claaslflcatlon schaae allows s butter aatch between nursing 

resources and patients* requiraaents, taking into acc«Hwit the individual 

fluctuations In patient census end pstlent requiraaents. Although the 

calcalatloaa Involved are straightforward, tbev Mwld be done aeat aspedi- 

tlovely by a coapatar. 

hkkJL Ploatara 

I 
I 
I 

Aa we have indicated ab^ve, we are aware that nursing staff in general 

do not Ilka to "float**. Mevertheleaa* therv wtraally are at laaat a few 

S.S.« 
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nurs«* who consider thonsolvAt flcxlbl« and lo fact «njoy working on Jif- 

f«r«nc unit», to obtain a vai latv of nursing sxpsrlancss. ^Iv a fsw 

(5 or 6) such nurse« srs nacatsary to provide a consldarabla dagraa of 

flaxlblllty In nuralng staffs, particularly when coupled with :«te laple- 

■entatlon of a classifies- n scheue described In the preceding paragraph. 

Although there «ay ar sr to be reasona for atteepting to ««sign 

civilian nurses to depend«  nurting units and ailitary nursea to active* 

duty nan's units, flealbility nay be seriously affected if this policy is 

rigidly followed. He sufgest that ronoval of thia (unofficial) barrier 

will also enhance flexible nursing asslgnnent. 

S,).i.). Qn«Call Kurses 

Most eovunity hospitals achieve flexibilltv through utilisation of 

local on-call nurses. These ere typicalIv former nurses who have narried 

but are available on shori-tem notice, without being connitted. '<•  sugcest 

Chat if adninistrative and fiaancial procedures could be inplenented to 

allow base hoepitals to eafiloy auch part-ti^« civilian staff on an ad hoc 

basis« it could be of great aasisteoc« in enhancing flexibilltv and conae- 

quently operating with a lower average stsff. Again, it would not require 

neny part-tine nursea to provide conaiderable flexibility; if the names 

of about 20 were on file, this would insure that at least a few would oomaily 

be available on short notice. 

I. f.1 
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5.4.  MULT1PHASIC TESTING 

5.4.1.  INTKODUCTIOW 

Multiphasic testing exists in a variety of forms and is undertaken for 

a variety of reasons.  Briefly, it refers to administering, a battery of phys- 

iological tests including history taking, usually automated as much as pos- 

sible, with computer reading and checking of results. The tests are normally 

given by nurses and aides, although a physician interprets X-rays, electro- 

cardiograms, and eye photographs, and the testing is a prelude to examination 

by • physician. 

Although the concept of multiphasic testing waa developed and put Into 

practice shortly following World War II, it more or less died out until clin- 

ical appllcatlona of computers revived it. The prototypes and models 

for most systems «xlstint; now are those at the Kaiser Foundation Hospitals in 

California. These wer« developed during the 1960's with support of the Public 

Health Service under the direction of Dr. Horris F. Collen. There are numer- 

ous imitationa and variations, developed with or without federal support, in- 

cluding a pilot project supported by the Department of Defense for the Armed 

Forces fntrsnee Examination Station (AFCES) at Philadelphia.  There are 

multiphasic testing facilities at four Public Health Service centers, 
2 

at several medical schools, and st a number of other medical centers; 

l 

I 
some commercial firas assemble, sell, and service multiphaalc teat 

equipment. 

The baaic id^a 1» that a detailed and complete physiologicsl pro- 

file of a patient will lead to a higher quality of care. Some proponents 

view multiphaalc teating as a screening procedure, analogous to the success- 

ful screening of much of the population of the United States for undetected 

tuberculoaia thro««h chest X-rays. The hope is thst multiphasic exMlnatlona 

will detect previously unsuspected disease in apparently well people. Other 

proponents view multiphasic testing aa a desirable adjunct to examination by 

a physician, either aa a periodic examination or because of a medical com- 

plaint. It la agreed that by providing the physlcisn with a comprehensive, 

accurate, and legible report in which all abnormal findings have been flagged, 

he is sided in reaching an accurate diagnoais and inatituting suitable iherapy. 

5.4.1 
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A chlrd reason has recently been advanced, namely, that multiphaslc 

testing will discourage people who are well from seeking unnecessary 

care In systems of prepaid care. 

Multiphaslc testing also has Its critics, for it is expensive. Whether 

It realizes the benefits attributed to it by Its proponents in sufficient 

degree to justify its cost is hard to say. What studies have been done are 

equivocal.2>4•6 Despite the doubt, it is possible that multiphaslc 

testing has a place In bäse-level military hospitals of the new 

generation. That is the question addressed in this section. 

5.A.2.  DESCRIPTION OF THE KAISER MULTIPHASIC HEALTH CHECKUPS 

The Kaiser multiphaslc clinics at San Francisco and Oakland are the 

prototypes for most other modern testing facilities. These clinics are 

open from 12:30 p.m. until 11:00 p.m. and can give examinations to 

144 people per day, or about 24,000 per year. They are operated by a staff 

of 30 under a nurse's supervision. No physicians are normally present as 

part of the direct examination, though physicians do read the chest X-rays, 

EKG's, and eye photographs.  Patients report on a scheduled basis to the 

clinic, and the complete set of tests takes about three hours. These 

tests are regarded as a prelude to an examination by a physician, which 

typically occurs about a week later. The results of the tests, however, 

are available immediately, and in doubtful cases patients may be asked 

before they leave to return at another time for further tests. 

The multiphaslc tests at Kaiser are used mainly as part of periodic 

physical examinations for apparently well people. However, some physicians 

find the multiphaslc tests useful in assuring that they have obtained a com- 

plete clinical picture for patients with complaints. It is also asserted 

that patients find the apparent thoroughness of the tests, with counters 

clicking and computers whirring, a reassuring way to be tested. 

The tests and activities (called phases) which comprise a multi- 

phaslc examination at the Kaiser centers are listed below. A further 

description is given in Dr. Collen's report on coats. 

I 
I 
1 
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• Registration and physician-appointment for followup study. 

• Electrocardlography, with six leads recorded simultaneously on 
paper (including cardiologist's interpretation). 

• Blood pressure and pulse rate measured in the supine position 
with automated instruments. 

• Weight, subscapular and triceps sklnfold thickness, height,and 
a dozen body measurements recorded by an automated anthropometer 
and punched directly into cards. 

• Chest roentgenography, a 70-mm posteroanterior view (including 
radiologist's interpretation). 

• Mammography (cephalocaudad and lateral views of each breast) in 
women over the age of 47, with radiologist's interpretation. 

• Visual acuity tested by reading a wall chart, and a pupillary 
light reflex test. 

• Ocular tension, measured by a Schiotz tonometer. 

• Retinal photography of one eye (with ophthalmologist'& interpre- 
tation) . 

• Achilles-reflex one-half relaxation time and an experimental pain 
reaction test (measured as pain tolerance to increasing pressure 
on the Archilles' tendon), 

• Respirometry with forced expiratory vital capacity (one second, 
two second,and total) and peak flow. 

• Audlometry tested with an automated audiometer for six tones. 

• Tetanus-toxoid immunization with a high-pressure jet injector. 

• A self-administered medical questionnaire for present and past 
history, a set of 200 medical questions,and an additional set 
of 155 psychologic questions on prepunched sort cards for auto- 
matic computer processing. 

• Clinical laboratory tests, including hemoglobin, white-cell count, 
Venereal Disease Research Laboratories test for syphilis (VDRL), 
rheumatoid factor (latex-fixation slide test), blood grouping, 
eight blood chemical determinations (serum glucose, creatinlne, 
albumin, total protein, cholesterol, uric acid, calcium,and trans- 
aminase), urinalysis for pH, blood, glucose, and protein (paper 
strip tests), and a urine culture for six hours with triphenyltet- 
razollum chloride. 

5.4.3 
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To obtain medical history and certain psychological data, computer 

punched cards are used. Each card has a question written on It which can 

be answered yes or no (for example, "In the past year have you coughed up 

blood?") and a punched code Identifying the question.  The examinee Is 

asked to bort the cards Into two groups:  those to which the answer Is 

yes and those to which the answer Is no. The cards are then read by a 

standard card reader, and the computer record Indicates the questions to 

which the answer was yes.  As the example Indicates, the questions are 

phrased so that a positive answer Indicates a potentially significant 

medical finding. Of course, physicians at Kaiser are acquainted with 

the total list of questions so that by elimination they are aware of the | 

negative answers as well, although these are not printed out. 

Data collected at each phase are recorded automatically wherever 

possible. For example, height Is measured by a bar connected directly 

to the computer via a potentiometer and A/D converter.  In this way 

recording errors are kept to a minimum. This Is Important; one of 

the difficulties with multlphaslc testing, particularly In Its early 

days, was an excessive number of false positives, which caused needless 

anxiety and extra work. The very fact that so many variables were being 

tested made the likelihood of at least one error creeping In rather high.        I 

The results of the examination are assembled and formatted by the 

computer In a tidy final summary report, generally running to two ordi- 

nary size (8-1/2 x 11) pages. In addition to printing the current measure- 

ments, the computer also prints the normal range for each variable, the 

value measured at the most recent prior examination ( if there was one) 

and the range of values observed for this patient in prior tests. Any 

measurement which falls outside the normal range is flagged, so that at 

the subsequent examination by a physician his attention Is drawn to abnor- 

mal findings. All findings (except negative answers to history and psycho- 

logical questions) are printed. Questions answered positively during the 

current examination but negatively on the prior one are also flagged. Pre- 

vious medical advice given is also printed, selected from a long list of 

standard directions which might be given by a physician. 

I 
I 
I 

I 
f 
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The staff of the center numbers 31, plus a part-time clerk and 

four part-time physicians for supervision and for making certain 

interpretations. The staff consists of the following: 

I 

PHASE 

Registration 

Elect rocardiography 

Electrocardlography    (file & process) 

Chest X-ray examination 

Mammography 

(X-ray develop & file) 

Glur/se administration 

Anthroporaetry 

Blojd pressure 

Visual acuity 

Tonometry 

Respirometry 

Ankle   test 

Hearing 

Medical 

questionnaire 

Immunization 

Clinical laboratory 

Retinal photography 

Retinal photography  (file) 

Return appointments 

Data-input operator 

Supervisor 

Relief 

Appointments 

Supervisor 

Electrocardiographic   reader 

X-ray reader 

Eye  reader 

NUMBER 

Rec 'ptionists 

Aides 

Clerk 

Aide 

Aides 

Clerk 

Aide 

Aide 

Nurse side 

Nurse side 

Nurse 

Nurse side 

Nurse side 

Nurse &lds 

Nurse 

Nurse aide 

Nurse 

Technologists 

Aide 

1/2 Clerk 

Receptionist 

Clerk 

Nurse 

Nurse 

Clerk 

(25X) MÜ 

(20Z) no 

(20Z) MD 

(20Z) MO 
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IUl»«r hm*  «ct>t«v«4 OP« of tto« lottmmt cmt* pmf tmmiMtktm ml mi 

reported. Th« tigurw  p«*U»ii«4 1« 1969 wm»  121.U per m*min*tion,. 

(Other centers ceieulet« soacwhei higher coete. At Alt« tetee. 

far exeetple. the cherge U DS.OO. »«ggMtlot Cbel die coet te higher. > Ae 

eight be expected, the wet espenele« clagle ites wee »elerlee for pereoo* 

oel( which contributed 18.M per eaevinetloa et Ketter, Suppltee end Melp- 

■eat contributed 12.S9, of which noerly helf wee for reegente amd other »w^^i 

for the clinlcel leboretory. I^uipaent depreciation («tretght line et i.%1 

per aootb) edded 11.15 to direct coete. The coaputer. Including leeatn« or 

depredetlon. ell »uppllee. personnel, and eo forth, contributed 14.10. 

The ceotrel staff who provided edninlstrettve and other neraoaoel coat 

$2.54.  The regelnder of 11.94 waa accounted for la indirect eepeneas for 

spece. coets of ownership of the building, and other support euch as payroll 

end personnel. 

The clinical laboretory (blood end urlna teete) waa the alagle oost «a- 

penelve pheoe eacept for neaBographjr. The unit coet for MHBogrephr wee re- 

ported es $1.34 p«r eaenlnetlon, but. elnce the teet wee glee« only to wanwn 

over 47. the eapense per nsneogrephy wee §4.90. < lacldentelly, we ehell de- 

ist« this coat when coopering ollltary asaninetlone.) The coal of the clin- 

lcel laboratory teata, which are very eateoelue, waa 94.49 per esaslaetlon. 

I 

5.4.3. BCStFITS ATTtUlTIP TO HULTlPliASlC TUnilC 

Nanv oertefita are cttrlbuted to aullt^heelc testing, 

they were rvetited. night serve to Justify Ita uae In the 

car« aystea. 

which. If 

l>ae»-l»wl heelth 

e Detect preeya^tonettc dleeeee or defect or concoeled dleoaae 

or defect« 

• Introduce hurdle to dleauede well persons froo seehlag cere 

unnecesserlly end overloedlng th« health cere syst««. 

e Sew phyelclen tine by @llainett<w need for bin to pen or* 

eamlnetIon end by providing e conplete, eccurete, end legi- 

ble eia»ary of current findings el«*g with relevant hletory, 

thua elding bin In estebilehlng dlegMMle or oaaaglnt «vert 

dlS«4 
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•  H«int«in tilstorr  «B4 cUatcal 4«t« in « ««c*lM-r««44»U  Ion» 

whui» l*ciUt«(«* r«c«Utflf tit«t#rv. ««ki^i coBimrlacM» «ai c*r- 

IktccctlMi «f pr««y«^C(«4tic «t*««Mr #r 4»f«cc h«l4» tu« pro»!«« ®f r*4wciffif 

*or«t4t(y «Mt •0rt«lit>  by p*r»ii«lMC •mtly 4l«tao«t» and proaft  lRt«rv#ft- 

lifl«.    wiiil« ti»t« IIMMI« »««II« rv«*o««fcU, «h« CM« IM» Bw»t ft t—m yrow«t 

••K^ally MI»«« UM «.»«I» #f provi4la| »«ItivluMtc tccttnti «r» ca««&d«r«4. 

Mill« tlMr« «r« MM» •Krlhtut ««««pt iofi*. »wcfe •• wtcrlffi« c«oc«r( th«r« to 

r«o«l««r«»U 9tMr*tlo« •• 10 «•»•thar tlur  ^wir»« #f  ttt««« ill»»*»«« «•i«cc*M« to 

if»* ptmyafi«■>«'«Ic stas« ««•» *•• «itorvd by ili«r«py.    Off 4«#i#«i» ««twt«  lot 

to. to ••riy #tl#«t«»« cl 4l*fe*t»« ntliltoai.  «Uti<Mjgtt tl»«r« «r* p*»?»!- 

M both  •!«••.^ 

Dr. Herri* Celtos !• corrootto coo4«fCKl^t * ti««-i»n» •sporiaooi  tn- 

volvtat «toooi 11.000 •«bocrtbor» to too Mt»or reuatfoilc« Moolto Pl«m. 

•to4 1S-H.      Tfc»?o «ro too troop« of Mnowhoi ovor SOOO oocli, oo* of 

wliteti.  ihm »tod« troop,  I* orpod bv toloplioiio to COM In for » oultl- 

ph««ic »«olnotlon o«Mro ••<!» vo«ri  ttio otbor,  • control trmir. rocoloon 

no nod» «rplnt* thowph thoy or* not» of coor«o« borrodl fro* teovln« 

o*«ntn«ttoiw.    Abowl   Ml at  tbo »ttttfy troop I* «a«nln«4 «aniMiUf .wtitlo onN 

•b(>>ot 221 ol to« control «roop I* *«4*rt««4.    fl»# $tfup* «r«  torg« »noofh »«4 

th« v*rie«i«  pro<«4ur««   f«tr  «noupb »i  th«t  ono oooltf hrnvm *<mm  confldonr«   to 

•ttrlbvtlat 41fl«ronco* to tbo «ffoct of  too oft^lootton*.    In tti» r««««lt» 

*o tor roportoO. on« un«urpri*int «ffoct oa« toot to« »xvdt $r9vti, *«rtt*p« 

hovta« boon Joppo4 into «waron«*» of  th« frailty of  Ufa. naOo nor» «p^int* 

oontt to ••• • phyticton (froa 2.4 visit* par yaar to  1.0).    Ho*pit*lli«tloo* 

1 «nd lonttb* of «toy «oro nlsa4* aM It oa« difficult  to 4roo «air conclv 

•Ion.    Thor« oaa no •l«ntftcont dlfforonc«  In nortallt«, hut  th« Mod» 

I ha* boon undorv«« for onto «t« «oar* and tbo oldoot «ubtoct* «r« «oil« 

00 noM. 

Iho »tody 414 r*««*l  thot cvrtato condition» which «r« •ought  in th« 

■oltlghaoic as«kln«tiono uoro lo4ood idontlflod «ifnificontlv nor« froauootl% 

la th« study «roup.     In non. bonlgn pro«t«tlc hyportrophy. cilnlcolly inpor- 

tant hoariat loaa, hyportoosioo. ond pout uoro rocordod nor« fro^uontly.    to 

won«*. dl«bot«o nvllttu*. roctal polyp*, utorlao condition«, and onlatp«u 

M«l 
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mtm «#««f4»4 mmiw ifm^tmmily.     Slac« «U of  CIMMM 4«l«ct« 

«r« UM(«kU,tl cm» im *f§m4 tl»*t iiH»mpi«i«*lc #ft,«iifMtla«ia I»««« (r«4wci»4 

•ort»i41ly.    Hw f«cia «r* wwn* elating, iuwwwr.     HIM  »liady  groufi '>»44 • good 

■Max •<"• «««iiiiMdwtt» mi •Ugbcly »or« affwiacagau wltli ^yslclaa*. »o 

eh* aulclMM*!«;  f»«(ur»» ••»• 1M* «»MMIIUI Ihan (IM «lapU Iwp—f 

of •«j»i«#ts»»«,    *»»a, in« 4ef«ct« 4Ucav«r«4 •« cluir«ci«rucic of UM 

•ldWii-««»4 pofwlaiia« UMMMW f»f tfel* «tiMly;  (h* •Ult«rv fOflMlm U 

•vcli young«*. «» UM ^«•rggw* t^on ihi» group. MM iliorvfor« «ü«* !••• 

prMw iö tfc»** P'«r«4colat «ffIictt«>m*. 

Aootlicr  patootl«!  boooflt   to  U»o «llllarir Mrvlcog  II««  lo Attoctlo« of 

4*foc(g, wtitcli. wor« UMX oworloolM«!, would rMult  lit uniMrccMgr^ eo»t« to 

tlM aonrlcoo.    Ulla «ppli«». for «««opl«. to UM oatranc« «iiaalaatiM»». 

ralllat »*• «»o< a diaquallfytat 4ot«ct bofora laductioa tovolvoa both Uio 

govuroaoat «ad tlw laducto« la «tAotaatlal lacoavaalaac« aad oapoaa«.    fur- 

Uiamor«, UM p«»f»(«l«iluo i>«iog m»miit»*4 tot «ntraac« to ttoo atlllary aondcoa. 

wtiil« goaarallf ywwag, COM« froa «11 l«v*t* of »ocloty, aad o««flv h«lf do 

h«v« dla^uallfylog dafacta.    Tbarafor«, «uttlpfti«»*« «sanlaatloa« amy »»«*•• 

•oa« aarit in AltL Statloaa.    Mewavar, oac« tli« piopulati'^a' h«» hmmn «craaaad 

«ad only UM t»««i<«tlr boaltiiy porii^n t«k«a lato UM Blllt«ry ••rvt«»«. UM 

IllMlllMOd of  finding d«(«eta 1« gr««tt<r dl«itiUli«d «ad dotoctloa of 

coacoalod dofrct« through aultlphaalc f««ltn« r«n bo «Mipoctad to IMU« 

a ioa rvtura. 

It could h« «rguad that c«rt«ta aaabara of UM alliianr ««rvlcaa «ra 

•otfv«i«d i»> <.«>ac««{ d«f«€l» h«c««M« r«u««lln« th«a uould c«u«« thaa to 

forago aoa« l»««Mfli«.    fm «««apt«, « pilot alght coac««l »on« daf«ct uhlca 

MMild €«ua« « !<»•• o«  lligttt »I«I«»# «ad h«ac« of Might pay.    Slallarty, 

r«t«ntloa«  tr««i»»iig, «mf pnafentio« «r« coutlngoat upoa ««wting e«rt«ia fliyai- 

cal »tandaitt«.    A gr»«t a«ay of  it»« phyafcal «»«aln«U<'n« gtvrn la th« allf* 

t«ry «arvic«« «r« «laply c«fifftc«tioa» let »«»ctly th««« «art« of raaaoa«* 

Slac« ihr  «rt   .««• h«¥« good raaaoa« for requlrlag «uch eartlflcalloa«    «nd 

caa h« cs.p«ii»d to coatiau« glvtag a«ay phy»l€«l «ii«aia«tloa«, thi» »•#•• 

to furnlab « potaatlal JuatlfIcatlo« for aMlilph«»ir  t««tlag.    lo b« juatt- 

fled. aultl^ha«lc t««tlog »hould h« «ItlMr h«tt«r or ei»«apar .or both.    At> 

UM <fl»cwaaioa of ««porlaac« «I ftataor ladleata«, thora I« ao eoevlaclag 

«uldaac« th«i It I« b«tt«r «t d«t«clli^ d«f«cta of UM fclad «acoMtterad In 

Atihifinmkh* 
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I 
I 
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UM •ItKAnr pPpuUlloa.    ttit  t( mmf W tlmmpmii «w will rdtuni l® Uiu 

^«•«tloa im S#ctloMi ).4.4.«MI S.4.S. 

TW «rcummt MMACUI«« b* Or. SlAwr C«rfl«M, •!•« of CIM 

K«l««f  rwHMtotleaiii,   I«  intftfutn«.       A t—Piltf iMMTi C«i«l«l«t  I« 

ptmp*l<i tfttmmm.   •m.h «•  tiw Hal««?  I*IMI»(  O?  In ifwm SfSMM«  »ttCl»   M 

UM ni.utry Mrrvlc«» ii**»,  U UI«I ftimmf »Mil CM« for •octal or p*- - 

cbol^icol roooo«* roibor »h«n for MnaM ••dicol rooooao.    la UM «aval 

foa-far-aarvlca •lt«atloa«patlaaca ar« aora raluciaot to aaak UM aanrtca 

bm-tmmm of thm fa«, «ad ^vaiciMM ara laaa coacamad about  UM abaaa for 

UM *mm raaaoa.    It can b# «.r««j#4 tliat a pat 1 «at wlio ■««b« car« for any 

I raaaoa aaada car« of aon» fclad, «v»« tf  it  I« oniv m   ititi« «otictto««» «tt«a- 

tloa,    aad provtdlat It  u part of a ptoyalelaa*« job.    but  UM coat of tbi« 

I liamry I« htglt. a»d «lac« ptiyalclaaa ara la abort «apply,  it aaba« aaaaa to 

dlacoarata Ulla abaaa. 

| Dr. Carflaid ha« «auiaatad that UM »uitlpbaaic «««alnotioa could plap 

«a laportaat  rol« to radwciag UM load oa a baaltb cara apata« cauaad bp 

patiaata uboa ba claaalflaa aa UM "**ll" aad UM Vorriad wall".    Tha pur- 

poaa of tha awlttpbatlc  taatln« aoald b« to «id la «ortiat out tha patlaata 

«fid ««tabtlslitna prtorltl««  for cara.    Tbwa tiN« "WU" would ba diacouragad 

fro» «««lop « pbpaiciaa by UM proapact of uadartolot a U<t«a-lH»ur **min»- 

tlea aad would ba cootaat with traataaot at a baa lib cara caatar «bara asar- 

ci«a«, couaaaliapt and «dwcatiimal  activitiaa ara carriad out.    th« *Vorriad 

tMll'* uo««d go through Uia Miiaiiaatioci «ad b« f««a«ur»d by th« oatafiva flad- 

ing«.     Th« "aarly alcb" uoald gat dafiaitlv« diagonal« aad proapt  latarvaa- 

tloa.    Tha gaauiaaly    »icb    would aitbar b« aaaaiaad.  if tba dlaaaaa or la- 

Jury waa aot apparaot. ar Utay would go directly to tba pbyaiclaaa ia 

(Ilaic« or hospital«. 

Th* «bow  1« «n «pp««ltng concept, but  it  1« bard to laagia« la practica. 

Placing a hurdla which ra^uirva tbra« hour« to cro«« «h««d of an appoiat- 

■ant with a ptiy«icl«n do«« not  «««a raaliatlc.    What Dr. Carfiald/ rvldantU 

l»agtn«».  though ha doaa aot dwall oa it,  la that paMMdical ataff will 

parfom cartalo diagaoaa«. provida aoaa traataaat, «ad do «oa» cotaMaling 

•o that patlaata who do aot croaa tha hurdl« «r« «till  ada^uataly carad for. 

A* w« hau« «laborat«d la coaaidarabla detail  In Sactloa 2.«. (üabulatory  Cara 

init«).thi« 1« tha dlrvctloa la tdiich allitary haalth cara «hould alao «o. 

>.4.f 
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•«t tli« —mce of this plam U motw th» mutmtdwä IM« «f fN»r«M«iti«l p«ri 

tK«« tit« Intrc^wcttcwi of «uUiphMt«: iMtlo«.    For llil« r«M««i •uttlf^««!« 

««•tint ••»•* ** J«aailfl«4 on ti« OMI ««rti». for It  U sot «•»•otl«!. 

linMlif. UMr« U tun« fact that «KUlpMiftte I«»IIII«^ dHlolly ^«c«<u«« 

It «••• « *.*mp*ifr for «••«•Situ« «4, to •oa» tegr««, •ttalyilog tt>« «»«ii- 

c«l 4«t« caiUci«<(l. ptoviti«» «a «ccwr«!«. ivfibi». orfOAtfttd, «kd coBpr«« 

i*«fMiv« f*i0t4 «I flCMtftot». Ulis r«cor4 ^r»»wB«frlr «til« «.'■»»• pitfstclan In 

r««c£)lat «a accwrat« dl«tao«l« «Ml Is ssfisflat iUsMS. UttlMMM slslsial^ 

rths vsl«» of good records. th«r* U osly UM squlvoc«! ■«iissc« 4lscss»«4 

<*««• lb«t «ctssl dttscttos «od MMP—| of dls«ss«  t«  lastowd. 

tJo««ii; r«lsi«d In lit« |NE*il*ilUy th«t, »lac« tti« ptefalcl«n has mil 

i*>« liadlnt» f>.r«a«ai«d to tiia will» «fetwrs«! raanlta flatt'd* tl« tla» t»« 

nmm4»  iw »p^nd with m patlant  I* r«d<tc«dt   ihara^y «avlms ■««•y by allö«wln« I 

• ptivvuian to •«• aora poticat*.    ThU alfht b« yoaalbla, but Ralaar'c 

«aparlasca doaa sot baar tbl« out.    IHa asoust of tlsa par vtalt - I) or 

20 slsutaa • at üais«r is so dlffarsst  fro» that la otbar outpatlast clls- 

ics.    U is said that at Ksiaar tbara ara fawsr «ialta psr «flaoda. but 

thla la by so asasa as accaftad coscluslos. 

to, out of all tba poaalbliltlaa, ««a ara finally lafl uttb (ba cos- 

cluaior tb«t. it •ultlpbaatc taatlat baa ant |»lses st all fs tks bsss-lau«! 

•illtary baaltb cara ayataa. It is as a raflacaaaot for tb« larta aiMbir of 

cartlflcatloa aaaslaation« now givun.    Aa ua bau« dlacuaaod, tbara la  Ut- 

tla baal» for «apactlns that tucb «Raslnatloaa «ill bo laprouad la aar la- 

portast u«? by latroductna aultlpbaoic  lastly.    Nowooor, «titoaatod teatla« 

•ay bo cboapor.    If coata wara aooa coaparablo.  than autosatod toot lag uould 

bo doolrabla. 
To asaslaa tho coots for giving physical aaaslnatioas, uo hav« itivo»ti- 

tatod tho rhysual taaalnotltm Soctlon at Fort Dla.    Tbls fscillty gloos 

about tho •on» miabar of aaaalnatlans annually a» doos osch of  th«   Urge 

Kalsor facllttlos,  and with sultablo odJ«Mtaonts  It  Is poaslblo to coagMrr 

tho two.    Stnco autoaatad t«stlat Is cboapoot whon thoro Is a high «oluao, 

w« would oapoct that  If  It can bo Juatlflod anywhurs.  It caa b« jaatlflod 

«t Fort Ola.     In tho oost  ooctLos wa doocrlb« tho Laaalnstlon Soctlon &t 

Fort t>lx, «ad In Soctlon S.4.\«« cosparo It with tha Kaloor foci tit loo. 

}.4.10 
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i^i UkA.*. .JHIO--. »URia A; i^k: jit 

DM r*yU4i trnmimttiom Mnric« «f Fort ^U occ«fIM f«mr «riafs of m« 

•U bo«fli«l ATM.    It U Ml up to «4BlaUt«r • varic.v of pbrtlc«l «m«!- 

MtloM. «a4. wtii;« c«rt«te ^nystcaU «M fiadlrgi rv^uir« r«f«rr*l It -Alt. 

it» »>Kr«ti<m it Urtclf Aa!i<p>nd<ot tl «ettvtti«« «t VAIMH.    FrMMtlr 

thcr* At« plan» for • racapttaa castar, ta *a »uill at aaecaar alta. wtitch 

will caatAla UM thy ml Laaaiaattas Sarvtca in aMttloa t« otfcar acttrlttM. 

».4,..l.    fatiiUla» 

DM LMBloatlan Sarvlca conalata of a front officot a clarlcal aactlor; 

• araaaiac **»• aa araa for biatory taalu«; a roatar coetrol araa: as«Ri- 

aatta« »tatlcoa for clMat X-raya, alood pro«»yra. hatflit. walfht, aod pulaat 

uriaalfala; an «fa ianaj aarolotyi attaioaatryi aiacirvcaril^arani aai as* 

aaa»loiaa aaciio« far a pbyaiclaa aa«;it»ta4 bf t corpasan.    Oparatad inif 

pa»4aatljr but co«paratlaal> *ii* tha Laaaioatlon Sarvtca ara a Dental Caa»- 

inatlon Sanrlca m4 an OptoMtry clinic.    A llatlat of tha floor araaa an4 

ataff for aacn coapenaat la flvan In laOla 1.4.1. 

S.A.I 
ArnUAMAlt AMAS A»0 »lATf OtVORS TO WTJlCAt  tXAMUlNC tUMCl 

(offlcars 
l»wai ttaffina 
»ra an4 onlUu ata4 

Aantniatratloo offlca 

Clarlcal araa 

Dratttnc  rca& 

Hiatory takina 

boatar control and racorte 

Station 1 U-ray, alood praaaura. haifitt) 
waiflit. pulaa) 

Station 2  (urina.yti») 

Stau««* i <aya Imm) 

Station •  i»arolocy> 

Station > (awdioMtry. UC) 

Station a (ptoyaician aaac) 

Oantal «naninatlcD«* 

«iptcoatry* 

«allaaya 

1 afl. 2 

• dark» 

flocr araa 
■an)(nat aswara fa«:t 

J00 

2.000 

2,100 
1.100 

1.4 

ctt, 1 an 

■Cff, I as 

off 

aAninUtrativciy part of tha rnyaical Cxaaiaatlon Sarvu« 

5.t.U 

i.too 

uooo 
1J,700 
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Ihm »taff of  UMT ktmimtiom tmw^ltm evmimti of 22 ottlernt» and •nlui*^ 

fb« •l«ll  t»^wlt«MNvnt> «• flvMi t« UM 1«M« »i OUtrtWKtoii and Ailo»- 

i. 4stm4  It tl«c«*«ff IMf.  U §a«Mi ta läbl« S.A.2. 

TABU ).4.2 
iTAff SSOVIKDHJIU 

»«■»>• r     ro»tn«m 

Mllicarjr 
•  (ut>«ltafuil 

Atmtml S«|«ry 
locludtac 
AllcMcnca« 

r*l na4tcal Office« 

AAaialBtrattv« tiffuar 

Otlaf tiimpmutt} WOO 

Chial Mayaaaary »CO 

Dlapaiwaiir >p««.lallat 

■•ray Spa&talist 

Itodlcal Lab Spactallal 

Clark Ty^iat 

Ulapaoaatir Aitvntfani 

Radical Lab Aaalataal 

UttfMoaary Ordarl? 

•«f«rrlaar Clark 

Clarb typui 

... « 

Ll. 

t> 

0J100 

OMOb 

9U40 

9U40 

«U20 

»If» 

«2B20 

-1BJ0 

»1120 

92120 

9U10 

00101 

00122 

22 

f.fTO 

MM 
7.H4 

11.Mt 
S.bl« 

.:..'■« 

U.IM 
f.lf« 
MM 
MM 
y.ooo 

1».?19 

• 142.026" 

I 
I 
I 
I 

*Pbyatclan aalarlaa aufoantad pat Icfaraaca 9. 

••SaUry fl«uraa  rak*n froa ■afaraAca •. 

•.-..: 
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>.*.4,|.    Typ»« of turnt—tlmm 

Ihm follpvlat tff— of «ajBlaatioA» aro gtvoo by this ««rvlc«: 

!k«p«r«tlo«i pttyalc«U 

AantMl |)to)rBtc«U 

neäictl loard phyttc«!» 

Officer Lsodidsim School  p*iy.ic«l« 

f«rto41c«l phy*U«li> 

lotlroBMit piiysic«!» 

»•-•nlui»»nt   physical« 

BOUOM titm  accivo duty physicals 

0.1. Afajr tooorvo oaiucaont physical« 

V.l. Any ■oaarva appolatasot physical« 

U.S. Amy laaarvs ^uadrsoalal physleala 

U.f. Aray ••••rv« coaaissioo physleala 

Matlooal Guard «allsuwat physleala 

Katlooal Guard avaluac. a physleala 

National Guard ratantlon phyaleala 

Dlrsct csMlsslo« physleala 

■ .s. Military Ocadaay phyaleala 

night phyaleala 

tstoadad sctlw duty physicals 

Ragulsr Ar»y appolntasnl physicals 

civilian placsasnt ptoyalcal« 

Pamaasot ovarssaa raplacsaaat physleala 

Paac« Corya physicals 

Food haadlsrs physleala 

Taaporary disability physicals 

-...:) 
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5.4.4.5. Procedure 

Persons reportlog for exesinatlon proceed through the following steps: 

Conpletlon of For» 89 (Medical History) 

Coapletlon of heeding of Fora 86  (Medical Exam) 

Hesdlngs for urlnslysls slip, X-rsy rscord, blood sample 

Leave clothes cacept for shorts in dressing room 

Have cheat X-ray taken 

Have blood pressure end pulse measured 

Take own height and weight 

Leave urine aaaple at window 

Take visual acuity teat and color blindness tsst 

Have blood saaple taken 

Tair.a audio««tar teat 

Haw £KC taken (If required) 

Have cLaca by corpaaan for tattoos, heoorrholds, flat feet, large scars, 
■alarla, and physical profile 

Have eaanlnatlon by physician for required items on Form 88 

Have dental axaainatlon 

Have optoaetry esaainatlon, if Indicated by eye teat (about SOt of 
exMineea have optoaetry exaBloatlon) 

Have recorde reviewed 

This sequence could be completed in less than an hour if there were no delays. 

Although eiaBlneea are spread out among the atatlona, there are inevitably 

delaya, aad «ore usual tines to complete the sequence range between two and 

three houra. 

$.4.4.ft. Workload 

The workload ot the Physical Eaaminlng Scctlm varies,and since the first 

of 1970 It haa been declining.    A peak occurred In September and October of 

1969; the present workload Is about 80? of those monthly averages, ss 

shown below. 
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September 1969 October 1969 

23 0 

2,606 2,423 

602 761 

3,208 3,184 

4,694 2,501 

2,887 6,486 

180 169 

2,650 2,651 

Flight physicals 

Other complete physicals 

Screening physicals (such 
as food handlers) 

X-rays 

Urine tests 

Blood tests 

EKG's 

Audiograms 

This workload amounts to about 120 complete physicals per day on the aver- 

age. Although many physical examinations are scheduled, certain ones(such 

as separation physicals for men returning from Vietnam) must be given when- 

ever the situation requires. Thus the workload on certain days may be as 

high as 200 per day. 

5.4.4.7.  Equipment 

The equipment installed in the Physical Examination Service is described 

below. Its total value is estimated to be $35,300. 

Administrative office 

3 desks, chairs, files, etc. 

Clerical area 

4 desks, chairs, files, typewriters, etc. 

2 duplicating machines (must make three copies of each Form 88 and 89 
at one cent per copy) 

Dressing room 

shelves 

History taking 

student chairs for 140 plus two tables 

Roster control and history taking 

3 desks, tables, typewriters 

Station 1 

2 chest X-rays, developing room, scales, blood pressure manometers, etc. 
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Station 2 

urinals,  lavatory, microscope,  lab equipment 

Station 3 

eye  chart,  color blindness  cards 

Station 4 

serology lab equipment 

Station 5 

7 audlometry booths, EKG recorder 

Station 6 

physician's examining  room 

Dental 

2 dental chairs 

Optometry 

2 examining stations 

5.4.5,     COMPARISON BETWEEN MULTIPHASIC TESTING AND USUAL PHYSICAL EXAMINATIONS 

In the analysis to follow, we shall compare the multiphasic testing 

center at the Kaiser facilities in Oakland, California, with the Physical 

Examination Section at Fort Dix.    We shall imagine that a testing facility 

like that at Kaiser Is to be built at Fort Dix.    Thus,  the costs we shall 

derive will not be the same as Kaiser's because we will imagine It staffed 

by military personnel with equivalent training.    Similarly, we shall make 

a few other changes,  like omitting the costs for mammography, which would 

not be a part of the military facility.    The source for all of the Kaiser 
5 

costs is  the report by Dr.  Morris F.  Collen.      The source for military 

costs  is  the data given in  the previous section and  in Volume 8  (Survey 

of Military Base Hospitals). 

In Table 5.4.3 we have listed the "phases" of the Kaiser tests as they 

were given in Section 5.4.2.     For the civilian staff we have substituted 

equivalent military staff and shown their annual salaries.    The total cost 

for salaries is $139,473, derived from Reference 8 and 9.    To take account 

of the pay raise of 1970 we have increased this cost by 6%  to $148,000. 

Table 5.4.2    in    the previous section shows a total cost for salaries and I 
I 

Arthur D Little, Inc     I 

-      -   .     ; 



TABLE 5.4.3 
STAFFING COSTS TO MILITARY OF "KAISER" LEVEL TESTING 

Phases 

Registration 

EKG 

Chest X-ray 

[Mammography] 

Glucose administration 

Anthropometry 

Blood pressure 

Visual acuity 

Tonometry 

Spirometry 

Ankle test 

Hearing 

Medical questionnaire 

Clinical lab 

Retinal photogiaphy 

Return appointments 

Data input operator 

Supervisor 

Relief 

Appointments 

MD equivalents for 
supervision, and 
readings of EKG, 
X-ray, and eye 
photograph 

Ntmber 

2 

2 

1 

1 

[3] 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

1 

1 

1 

1 

1 

I 

2 

lank Specialty 

Annual Salary 
Including 
Allowances* 

E4 91B20 $ 9,19^ 

E5 91B20 11.268 

E3 91A10 3,529 

EA 91P20 4,597 

E3 91A10 3,529 

E4 91B20 4,597 

E4 91B20 4,597 

E4 91B20 4,597 

E5 91U20 5,634 

E4 91B20 4,597 

E4 91B20 4,597 

E4 91B20 4,597 

E6 91B40 7,594 

E4 91B20 4,597 

E5 91B20 28,170 

E4 91U20 4,597 

E3 91A10 3,529 

E4 91B20 4,597 

E7 9 IB 40 8,865 

E6 91B40 7,594 

E4 91B20 4,597 

CAPT. 03100 28,000** 

28 $139,473 

*Salary figures taken from Reference 8. 

**Physician salaries augmented per Reference 9. 
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aliow«acM of 1142,026 for tho fhflcml lüumiMtioo Soctioa (fES) «i Fore 

in». Sine« th« lUloor facility 6emm not  loclud« coot« for OMBlaotloo by 

• physicloa, vharoo* thooo for tho US  do, wo N««« r«aovo4 ooo pbyolclao, 

dropping the onnuol solory coat to 9128,026. Ihi» laoont should thoo b# 

Incroaood by 61 for 1970, to $136.000. 

Tho coot of »uppilos at tho Kaloor facllltlea la givw aa 962,000. 

about half of which la raafants for tha autoaatad rllalcal laboratory. Wa 

hava aatiaatad that coot* tt-r  auppllao at tha PtS ara about 930,000 anaualljr. 

Various aarvlcoa at Kalaar (bulldlnt Mortliatloo, aanrlea«, hotMOhaaplai. 

utllltlas, and aalntanancr) wcra aatiaatad to cost $4?,006 •ach vaaf. I**«d 

on tha fact that the Pt£ occuplaa a floor araa aqual to about 3X of cli« total 

floor araa of Ualson Amy M«»«pltsl, wa hava aatiaatad coata for varlona aar- 

vlcaa to ba 32 of th« cast« dav«lop«d for th««« Itaawi «t UAH (••• Voluaa 8) 

or $36,000. 

Kalaar «atlaataa tit« annual snortltatloo of aqulpaant (excluding tha 

coaputar) aa 927,000. This Is a straight-Un« dapraclatlon at l.SX par 

■onth. Th« purchaaa cost of aqulpsant at tha PCS Is aatiaatad to b« 933,300, 

and, using th« «MM aothod of d«pr«cl«tion, th« «nnual coot la 96300. Fi- 

nally, tha coaputar and coeputor ««rvlc«« st Kalsar contribute «nnual cost« 

of 9108,000. A awmaty  of all cost« la glvan In Tabla 5.4.6. 

TABU S.4.4 
SUMHARY OF ANNUAL COSTS FOR PHYSICAL EXAMINATIONS 

Kaiaar PES 

Personnel $148.000 $136.000 

Supplies 62,000 30,000 

Services 47,000 36,000 

Equlpnenc saortlxatioii 27,000 6.300 

Computer 108.000 

$392,000 

* 

$208,300 

Cost per exam $16.30 $8.69 
(24,000 exams annually) 

I 
I 
I 
I 
I 
I 
f 
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Um». UM cost pmr mutminttlom at UM Physical LuMlaatloa Section !• 

Just •li&tly ovr ball that la a wilttphMic caatlat caatar coapirabia to 

Kaiaar'a. It should ha aotad, howatrar, that thsra ara dlffarascaa haaldaa 

coat. Tha cllalcal lähoratory taaca oo blood aad wrlaa ara far aora atavr- 

ova at a Kalaar facility.sad tha history tahlag Mid psychological taatlag 

arv soasMhat aors data!lad thsn that provldad by ths staadard iüi Fora 99, 

Kapert of Nodical Mlstory. Nor« aathopoastrtcal aaaauraaaata ara imhm, 

Idropa ara uaad la tha «y« asaalnstioo, tonoastry (for tetraorular praasura) 

is daaa aschaolcslly rathsr thso aanuaUy, aad a faw addltloaal taata Ilka 

• raaplroaatry. ihr  tendon r«fU«, and glucose aaalallatloa are included. 

I Thus, ths taata at Kaiser ara aore astaaaiva and coaplate. Ho»#ever. for 

the population of active ailltsry persoaaal «ho ara tha cllaatela for ths 

PIS, the vslus of these edditlofisl teats Is oarginsl. 

On  balaace, then, us conclude that aultiphaalc taatlnt I* I«» auch 

«oia anpensln« then ths prsseat aathods of giving csrtlffestton ohvsltrsl 

sKaalnstloiia to be justifisd. 

3.4,b.  ÜlSaSSitUN A.St) 0>;<CUShJNS 

On the hasIs of an snalysis of the benefits to b« derived froa suto* 

aatsd aultiphaalc tasting snd thm  costs for providing it, us have concludsd 

that AS osttara stsnd nou it has no place in the baae lavsl allltary health 

cars systsa« One of ths laportant raaaons for reaching this conclusion, 

which Is diflerant froa that raadtad by the Kalsar Foundation and ths Public 

Health Service, la ttiat ths allitary population is gcnsrally young and 

healthy, having been selectad for thoea atirlbutas, m4 the  additional 

taats provided by  aultiphsaic testing ara not likely to be inportant to 

this group.  For this group ths kind of sxsainstions Implied by BOB Form 88, 

iaport of Hsdlcsl Exsainstion, and Fora 89, Report of Medical History, and 

as specified In various regulations. Is adequats. 

Nevertheless, understanding of physiologies! procssses is incrsaslng 

rapidly, and the relevance and importance of a wider variety of tests is 

increasing. Although Forms 8€ and 89 have not changed much In the last 23 

years (the current edition of Form 88 is dated 1956 and of Form 89 is dated 

1963), it Is quite probable that more tests will become part of normal exan- 
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iMdoM ta th# futur«. If chU U th* C«M, mttommtlon toceaM aor« 

•ttractlv«. flor«ov«r( 28t of (IM coat of Kalsar auldphaalc CMC« 

ta contrtbttiad by tba canputar; thus. Mbao caa^utara baco— aora as» 

tansiwly u—4  IK haalth cara (which «rill aot ba for aoaa yaara, aa 

wa diacaaa In faction 7.3), tba Incraaantal coat of tba coaputar for 

auldphaalc taatlag WU not ba ao graat. 

Wa ara not a^ara of any dawalofaaota bayood thoaa \Mt  raaarbad upon 

which can ba aspactad to aaka aultlphaalc taatint a grant daal ilffarant 

in tha nast dacada froa tdiat it la ana. Tbarafora aa identify no MD ip*- 

eiflcnlly naadad In tha fiald of aultipbaaic taatiaf aaeapt for that aaao- 

ciatad with davalopaant of coaputar uaaa. (Aa wa bava aaid, tba applica> 

tioo of aultlphaslc taating in Araad forcaa Entranca Exaainationa Stations 

(AFEIS) la aoothar aattar, for cha population baa not praviotwly baao scraanad.) 

i 

I 
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1. tCAtMMt of Uork. Contract fi 1609-70-C-0012. r«—ibiiity Study (Fho— I) 

tor  • Pilot Auto—tod Phyicioo fc«o«lootloo Syto». 12 Kovoabor 1969, 

2. Morris P. Col loo. Voluo o( HuUipho«ic Hoalth Chockup». Srv England 

Journal of Nodtctna. Vol. 280. Ko. 19. 8 Nay 1969. 

!• Mvinr-. E. Carflald, Tha Daltvary o£ Madlcal Cara. Sciaottftc Aaarlca«*. 

Vol. 222, No. 4. April 1969. 

{4. •abort N. Thomor, MhUhar NulUphaatc ScraanlntU Ma«f Entland Journal 

of Hadlclno, Vol. 280. io. 18, 8 Nay 1969. 

V. Horria P. Collan. at* «1., Coat Analyitla of a Nulttphaalc Scraaning Pro- 

traa. Naw ingland Journal of Nadtclna. Vol. 280, No. 18, 8 Nay 1969. 

6. Praayptoaatic Datactloa and Early Dlagnosts, Annotationa in tha Laucot. 

22 Narch 1969. 

7. Norris P. Collon, at.al., EaparUwntai Trial of Parlodic Nultiph<sic 

Scraaning, Dapartaant of Nadical Ntthod« Rasaarch, Panunanta Nadical 

Croup - Kaisar Foundation Raoaarch Instituta, Oakland, Calif., (papar 

prasantad at 12th Annual Naatlng A.P.H.A., Epidaaiolofy Saction, Phil- 

adalphia, 12 Novaabar 1969.) 

8. Standard Rataa for Military Paraonaai Sarvieaa, Air Fore« Manual 177- 

101 (C91), 16 Juoa 1969. 

9. A.cöunilog and Reporting for tha Coat of Military Paraonnal Sarvieaa, 

I            Itmy  Rafulation 37-29, January 1968. 
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5.5. OftSTfTlIC snvicEf 

$.5.1.  IlfTiODUCTIfli 

It ha* bmrnt  •utg«»t*d that  It My b# aor« «COCMMIIC«! for III« BO© ho«» 

pltal »f»tm to «liaiiui« cortAin dof^leos (•.§., all aodicol aorvlco« for 

dependent») «nd h«v« th« »«rvlc«» provided by til« privat« i.ejilth car« ». 

tor loataad. To ahad light on ttila taaua, w« iia«a carried out «n «oalyal» 

of the coat of pruvidtng obstetric eara through 000 hoapltala. The c*lcu- 

latlona ara provided in detail for Ualaon Army Hospital, and aiallar r««ult» 

ara derived for Jackaooviila Naval Hoapltal and March AFB Hoapltal. Thia 

aoalyaia ia of intarast for the following r«««oo«: 

Hi« issue itself is of conaidarabl« iot«r««t and 1« 

aoaawttat controversial «o that any loaight« gained 

will  bv ua«ful* 

Hi« analysis 1 littst rate» the difficulty, under cur- 

rent accounting ayataaa, of developing the relevant 

coata; in thia caec, of providing obstetric, labor- 

delivery, and nursery services for ■atamity patient« 

and newborn infanta. 

The aoalyaia halpa focua attention on the aagnitude 

of the different itcna thftt contribute to th« total 

cost of providing service**. 

In 1965, Ernat k  Ernat carried out a study for the Depact&ent of De- 

fense entitled ''Dependents' Medical Care in Civilian and Military Hoapltala - 

a Coat Comparison." Th« atudy stated that obstetrical car« could b« pro- 

vided in military hoapitala at a coat of approximately $300 per case, ver- 

sus $345 in civilian hoapltala (aa determined fron Medicare reimbursements). 

The report did not indicate, however, how theae coata were determined for 

military hoapltala, nor th« component coat elements. The coats were for 

the year ending 30 June 1963; it would be expected that since tha': time, 

coata in both military and civilian hoapltala will have changed. Accordingly, 
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«• hmm  c«rrl*d out « complmtmlf %nd*p*n49nt mnmlfmi». 

floac of th« MUklfmim  pr«s«at«d 1« b«««d em CMC* «t tf«I»«fi Ar»t »♦*'•- 

pli«l. rote üi«. tti« Qkatttrlc S«nrtcc at Walaon Amy »ompltsl  (WAM) cur- 

reniiy ttai *ppro*im*i«ly  1250 d«Ilv«rS«» p#r y««r. dovn fro« 1500 p«r y««r 

durlot 1959-19«S. m«r« •?« 32 mf/potl  parti» t>«d» «vallablc In th« 0b- 

•t«trlc* Hard, and 30 lb>aaain«ta in the %«vt>orn Muraorlaa. tha caoaua avar- 

a§aa 17 patiaota in th« OS unit and 1%  In th« nuraary, or about SOt of 

avallabla bad«, rattanta ar« Initially aaan in tha Oi/CYM clinic aa out- 

fMtianta approaiaataly tan tia««. bafor« thay dalivar. Patiant« say at- 

taapt to a«a th« aasa pbyaician aach Hoc. but ba nay not alwaya ba on 

duty during th««« tiaea. Alao, th« patiant la delivered by th« phyaiclan 

on duty in th« dalivvry unit at the tium.    It»« nur«« «taffint In th« poat 

partuB and dallvary unlta tenda to b« »or« heavily civilian than tha real 

of th« hoapital. For exaBple, at WAH «buut tvo-thirda of the etaff In 

thaaa unite i« civilian* while at Jackaonville and Beaufort the«« unit« 

ere elaoet entirely civilieni.Ted. At Kerch, on the other bend, only 15X 

of the nur»inn eteff in theee unite ie civilian. 

In tame of voluna, the other two hoepltala with which w« are primar- 

ily concerned, Jackaonville and Harch, have a^proxiaataly 1450 end 700 ae- 

llverlee per year respectively, ao that Walaon Aray Hoapitel fella between 

theae two. Th« ovorall epproech to providing obstetric eervicea la quite 

eiailer et ell hoepitele, aa ia the charactetiatically low level of occu- 

pancy in the Obatetric and Nuraary Unite. 

5.5.2. COST ANALYSIS 

To build up the coat of providing obstetrical services, we estimated 

«eperately the following coet elements. They are alao tabuleted in the 

functional coat sections of Volume t  (Survey of NilltAry Hospitals). 

5.5.2.1. Phyaiclan Services 

Table 5.5.1 lists the  medical staff and secretaries currently assigned 

to the UB/CYN Service 4t WAH.  The annual costs indicated for the two levels 

of physicians include the staff rates as taken from the army manual on Stan- 

dard Rates for Military Personnel Services, which includes allowances for 

various fringe benefits, as well as basic pay. Ira addition, incremental an- 
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ntMl rat«» hmvm h—n  induct for thm •vpplmmnfry  p«y thmt  pKv*lcl«i* r«c«lv«. 

IV •t«fiofr«;>n*f»* «nay«! ««larlM h«¥» bmmn ftimt-i  «i th« »t4dl« of 

th« «fprofftac« Civil Sorvtco C$ Imvl  to «Ach CA»«. 

Tho bead of tho »•nrict «•tiMtod that (thfatcioa* dtvtdod tholr tlwm 

•pproxUMtoly oquaily botwooa ob»c«trtc» «nd gyaocology. This ••tlaat« «ppoar» 

quit« roasocMol«. laaoauch •• th« niahor of outpottoot vUlt» In th« OB/CTK 

cUalc is divldad appro»iaataly «^waUy b«tv««n ehst«trlcs sod tynocolot?. 

and th« otabor of WMColotlcal procodur«« t« also ahout a^ual to th« 

o«6«r of dalivario*. Ihla ratio also sppasrs to hold tm« for th« oth«r 

huapitala which »\r« istdar study. Accordingly, ¥« hav« «stlaatad th« cost 

of physicians' sarvicss sa SOX of th« total ol/CYS staff cost« or SSI.OOO 

par yaar. Sine» Kalson Amy Hospital haa approxiaataly 12M) daliv«ri«s 

p«r y«ar, this cost totals approaiaauly $44 par caaa. 

5.5.2.2. Clinic Costs 

labla S.S.2 shows tha ataff aaaigoad to tha 0B/CY3 Clinic and thair 

astiaatad annual saiariaa. As with tha 01/CYM aadical ataff costs, wa 

hava aatinatad th« OB cost« as SOX of ths total, or $18,000. These costs, 

thorafsra, approxiaata SI- par caaa. 

5.5.2.3. Nursint Ssrvicss 

Table S.S.3 ahows th» nursing staff currently assigned to tha OB 

delivery, post parius and nursery units. There la a total of 29 nurses 

currently aaalgi.ed to these units at an aatinatad annual coat of $185,000, 

or $147 par case. 

5.5.7.4. Houaskssplng and Utilltias Cost 

Walson Amy Hospital has contracted for tha housekeeping of the hospi- 

tal (washing BI floors, windows, etc.). This contract currently costs 

$564,000 per year.  In addition, tha utilities cost, including water, sewage, 

heat, electric and refuse disposal total another $224,000, so that these two 

cost elements amount to $788,000 for the hospital as a whole (Table S.S.4). 

As indicated in Table 5.5.4, the square footage taken up by the 0B Labor 

and Delivery, Nursery and Formula, 0B Ward, and half the 0B/CYN Clinic 

amounts to approximately 11,000 square icet net area, or about 57. of the 
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total arc« ot thm  tutepltal. U« baw. ÜMM. Mtla«t*4 th« annual bot 

lUM^ini «od utility cost m il of  »7M.000 or $Mt000. ThU cost alaMOt. 

thcrvlor«. contrlbutM S30 par C4 

5.5.2»>. Laboratory and X-ray 

In order to obtain an aatlaata of tba lab toat« provided obatotrlc pa- 

tlaota at Walaoo Amy Hospital, «a «xaslnad a »aapla of ffftaan aadtcal 

racorda of obatatrlc patient» tdio had dallvarad fro« 27 Saptaabar to 10 Ot- 

tobar 1969. Thl« «#a» a «-»pU of racorda tbat bad baan coaplatod by the 

Ot/CYN aacratary; tb« lab taata hai already baao aotarad Into tba record. 

Since the reeulta »«ere quite conaiatent. tbla else of «aüple ptomö  ade- 

quate for our purpoaea. 

the aedlcal record Indicated tbft tba nornal aet of laboratory pro- 

cedure» for an obatetrlc patient Included a cheat K-ray, a ur^alyala, 

four hcaatocrlta, a aerology and blood typing uorfcup, and an antibody 

taet. In addition, aach patient received a PAP aaear wblch uaa entered 

Into her outpatient record, and aoat alao received a pregnancy teat which 

alao would have been entered Into the outpatient record. If there were 

coaplicatlona, then additional urlnalyeea and bacteriology teata night b« 

carried out. The averag« frequency of teata par patient la Indicated in 

Table S.3.S. 

Table l*S*S alao ahowa the nuaber of "polnta" aaaociated with each 

teat or procedure, aa indicated on AK40-2A Medical Laboratory Activitlea 

Report. On the average, a patient riceivea lab teata equivalent to ap- 

proximate; ly 24 polnta, plus a cheat X-ray. 

During FY 196a the estimated coat of the pathology lab waa $S44,000; 

$190,000 for nilltary labor, and $352,000 for civilian labor and auppliaa 

(hand-written sheets prepared for us by Managaaent Services Officea, WAM). 

This works out to about 36 cents per point. These coata probably under- 

estiaate the total actuaJ coat, in that military labor la coated only at 

aalary cost«and space coats are not included. If theae were added, the 

total cost per point might be approximately 50 cents. This suggests that 

the total cost of laboratory procedures waa about $12.  If we add $3 for 

a chest X-ray then the total average coat per patient for theae procedures 

is approximately $15. 

5.5.4 

' 

Arthur DI mir Irn 



: 

i 

i 

! 

I 

I 

In n 1969. Mdlc*! and other Mtippll»« «llacalad to ilir hospital aadl- 

cal dapartaaota totalad 9262,000 (data provided by Hanagcwnt Swrvlca» Uf- 

flca. MAM). Wa astlaata that ohatatrlc and ntiraary patlattta account««! for 

about i.Jl  of iapatlaat day». Uain« thla factor to alloeata «i^pply coota 

to ohttatrlc patlant». thla coat alaaant «ounta to $n,00#t or $12 par 

caaa. It la l.haly, howavar, that ohatatrlc and auraary patlaata uaa a 

lartar mtomt  of auppilaa than tha avaraga paciant, or $24 par caaa. 

S.S.2.7. Littaa Coata 

Tha total coot of laundry aanrlcaa alloeatad to tha iioapltal la $176,500. 

Sine« ohatatrlc and ouraary patlaota raprvaaot S.72 of patirnt iaya, *•  hava 

alloeatad S.7X a iJ26,S00, or $10,000 to laundry coat«. Thla rapraaant« $8 

ft  «*M for tha coat of laundry aarvlcaa. 

S.S.2.». food Coata 

Wa undaratand that dapandant patlanc« ar« required to pay for the coat 

of the food portion of the neala. In addition, however,, tha Hoapltal «pent 

$1,179,000 on food preparation la FY 1969 (data ■upplied by ManafiMkeat Ser- 

vicea Office, WAH). The hoapltal earvea approMlnataty 33,300 ratlona per 

■onth, or 400,000 ratlona per year. The preparation coat, tierafora, asounta 

to about $3 par rat loo or patlant day. Va have, therefor«, «stliMrUd the 

nonpald coat of the neala aa approalnataly $12, for a four«daf sveraf« atay. 

S.S.2.9. Overhead Cost 

A certain traction of the overhead cost asaoctatad with the hoapltal, 

•uch aa keeping of record* In the bualneaa office, will depend on cite nw«- 

ber of Inpatlaot adnlaelona and Inpatlent days. The noai relevant c^sts 

would sppear to be the "account 1100" coata which anount to $315,009 lor 

the Raglatrar's Office and $80,000 In personnel, or a total of 9395,000. 

which night be dependent on the niaber of patients served  If we allocat« 

thaae coats In proportion to the fraction of nedical coapoalte unit« ac- 

counted for by 08 patients (Table 5.5.6), about 3.2X, or an estinated 

$12,500 of overhead is sllocated to the provision of obststrlcal car« at 

UAH, or shout $10 per caac. 
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5.S.2.10. Facility AaortlMtlon 

The total coat of construction of WAH was $10,401,000 plus $2,154,000 

for equlpaent. or a total of about $29 per gross square foot (Table 5.5.7). 

Allocating 5Z of the cost to the 0B service, we obtain our estimated $600,000 

for OB facilities. This represents, in a sense, "sunk" costs; elimination 

of the service would, however, free up the space and facilities. If we amor- 

tise the building over 25 years and the equipment over 10 years, the facility 

costs amount to $30,000 per year, or $24 per case. 

We estimate that current construction costs are about 50Z higher, or 

about $45 per square foot (Table 5.5.8), so that current construction costs 

would be about $900,000. Thus, elimination of the service in a n*w hospital 

would save this Mount of initial investment. If we prorate the facility 

over 23 years and the equipment over 10 years, the annual facility and equip- 

ment coat (in a new hospital) ia about $43,000, representing $36 per case. 

5.5.6 
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( 3.3.3. DISCUSSION 

Table 3.5.9 susMrites the various cost elements in the provision of 

obstetrical care at Walson Any Hospital. It is clesr thst. considering 

the various aesuaptions that we had to make in allocating the different 

costs to die OB Service, the individual cost elements have a fair degree 

of uncertainty, estimated to be on the order of + 20X. 

Table 3.3.9 Indicates that the total cost of the Obstetric Service st 

WAH is about $413,000 per year or $330 per case. Of this total cost, approx- 

imately $73 is for the prenatal and physician care, and about $255 is for 

hospital-based ssrvices. As might be expected, the single major cost in 

hospital services is the nursing staff, which amounted to about $130, or 

33Z of the hospital costs. Hedical staff costs (physicians and nurses) 

amounted to over 60X of the total cost of care. The total cost of the 

care would be somewhat higher in the case of a newly built hospital because 

of increased amortisation coat of facilities and equipment. 

Table 5.3.10 shows for comparison the estimated costs for Obstetric 

Services at Walson, Jacksonville MAS and March AFB Hospitsls. The estimated 

per caae cost, at March, with a case load about half that of the other two 

hospitals, is $392, or 201 higher than the cost st Wslson or Jscksonville 

Hospitsls. 
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5.5.4. COMPARISON WITH CHAMPUS COSTS 

Data from the Comptroller of CHAMPUS, on physician and hospital charges 

for obstetrical (and other) patients for 1968, have been obtained (Table 

5.5.11).  The average physician charge for ante-partum, confinement, and 

post-partum per case was $180.  The average hospital cost per patient day 

for deliveries was $72.65 and average length of stay 4.4 days; the aver- 

age hospital bill was, therefore, $320. The cost per patient day was close 

to or exceedea $100 in the Pacific states, Nevada, and Washington, D.C. 

Incidentally, patient-day costs increased almost 15% since 1967.  In New 

Jersey, the average hospital cost per patient day was $68.04 and average 

length of stay 4.7 days, for a total hospital bill of $320 also.  (The 

average stay at WAH is about the same.) The total cost per case was, there- 

fore, $500.  In California and Florida the costs were $549 and $529, respec- 

tively. 

Most of the admissions for deliveries are dependents of active duty 

personnel, who are required to pay $25 per admission. Thus, the net aver- 

age cost to DOD, for obstetric patients under CHAMPUS, is $475 in New Jer- 

se>.  This compares with the $330 estimated for provision of obstetric 

care at Walson Army Hospital. The difference is, thus, on the order of 

$145, or approximately $135 at a new facility.  This represents a 40% cost 

Raving. The major part of this savings is due to the lower cost of provid- 

ing prenatal and physicians' services - $75 versus $180. This is apparently 

due to lower salaries paid to physicians in the services versus private phys- 

icians; lower physician office overhead; and more efficient utilization of 

obstetricians. The load carried by the average obstetrician in the ser- 

vices would represent a very active practice for a private obstetrician, 

particularly since obstetrics represents only about half the workload in 

JB/GYN.  The net savings of providing obstetric services at the three hos- 

pitals, instead of through the CHAMPUS program, thus totals $180,000, 

$265,000, and $90,000 respectively (Table 5.5.10). 

5.5.5. EFFECT OF VOLUME ON COST 

Of the individual cost elements summarized in Table 5.5.10, the primary 

items which are expected to be cost-volume dependent are nursing staff and 
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facility costs. As number of deliveries decrease, a comparatively larger 

number of beds mid nursing staff per 100 patients is required, because of 

the larger fluctuations in census.* These two items amount to about half 

the average cost, at the current volume at WAH. We would expect the cost 

of the other items to be fairly independent of volume of deliveries in the 

hospital. 

Table 5.5.12 shows a comparison of physician staffing for Walson Army 

Hospital, Jacksonville NAS, and March AFB, and for Beaufort, where we also 

obtained detailed information on obstetric staffing.  The ratio of deliv- 

eries per doctor varies from 140 deliveries per year per obstetrician at 

March, to 210 at Beaufort. March recently increased the number of OB/GYN 

physicians from four to five; under the former staffing, the average would 

be 175 deliveries per physician, consistent with WAH and Jacksonville. 

The ratio of nursing staff to number of obstetric patients is higher 

at March than the other three hospitals (Table 5.5.13). Beaufort, with 

comparatively few nurses, appears to be as efficient as Walson and Jack- 

sonville. 

We have plotted in Figure 5.5.1 the expected number of nursing staff 

per 100 deliveries, utilizing data from the Army Staffing Guitiet, from the 

literature references, and from the data presented in Table 5.3.13.  The 

curve indicates that the number of nursing staff required per delivery in- 

creases rapidly as the number of deliveries decreases below 1250 per year. 

For example, the number (and cost) of nursing staff per delivery increases 

by about 50% if the annual volume decreases to 600 per year. Thus, the 

sizable cost advantage of DOD hospitals over the private sector (via CHAMPUS) 

appears to be eliminated if the number of deliveries is as low as 500 per year. 

*References:  1) H.B. Wolfe et al., "A Study of Obstetrical Facilities, 
Proceedings of the Symposium on Health", Operations 
Research Society of America, 1969, p. 367. 

2) J.D. Thompson and R.B. Fetter, "The Economics of the 
Maternity Service", Yale Journal of Biology and Medi- 
cine . Vol. 36, 1963, p. 91. 

t"Staffing Guide for Army Medical Department Activities", Pamphlet 
616 - 557, June 1969, p. 2-42 to 2-44. 
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As  indicated in Table 5.5.14 over 60  CONUS base hospitals,  or about 

45% of the hospitals with obstetric facilities,  fall in this category. 

In particular,  over half the Air Force hospitals h^ve  fewer  than 500 de- 

liveries per year.    We suggest  that  it will be useful  to examine  these 

hospitals  for potential transference of  their obstetric services   to  the 

private sector  (or  to other base hospitals) .     The decision in each  instance- 

will,  of course,  depend on factors other than the economics,  including: 

• In the case of isolated bases,   there may be Insufficient 

nearby private or community facilities to handle the load. 

• There may be a need to "stockpile" obstetricians  for un- 

foreseen surges in demand. 

• Obstetricians may be available anyway, because of the way 

the draft laws work. 

We conclude that under current circumstances, most DOD hospitals can 

provide obstetric services much more economically than subcontracting these 

services  to private physicians and non-DOD hospitals.    The only health care 

facilities  that could approximate the lower DOD cost might be clinic-oriented 

facilities such as the Kaiser Permanente Hospitals, which provide obstetric 

care in similar fashion to DOD hospitals, or clinics where the care is sub- 

sidized to provide teaching experience for interns,  for example.     If the 

volume of deliveries at the hospital is too low, however,  this cost advan- 

tage disappears. 
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TABLE 5.5.1 
COST OF OBSTETRICS AND GYNECOLOGY STAFF - WAH 

Grade 
Level      No.     Annual Cost     Total Cost 

Chief of Service 

Physicians 

Stenographers 

Typists 

TOTAL 9 $109,300 

Major 1 $17,600 $ 17,600 

Captain 6 13,300 79,800 

GS4 1 6,300 6,300 

GS3 1 5,600 5,600 

Note:  1) Army staff rates taken from AFM-177-101 (c91), 26 June 1969, 
Standard Rates for Military Personnel Services, which include 
composite pay, allowances, and entitlements. 

2) Physicians' rates include incremental rates of $3,400 for 
Grades 4-6 and $1,300 for Grades 1-3, (AR 37-39, January, 1968). 

3) Civilian rates from Compensation Schedule, 1 July 1969, Step 5. 
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TABLE 5.5.2 
OBSTETRICS AND GYNECOLOGY CLINIC 

Grade 
Level No. Annual Cost Total Cost 

Head Nurse G37 1 $ 8,700 $ 8,700 

Specialise SP4 1 4,600 4,600 

Speclallst PFC 2 3,000 6,000 

Nurse's Aid GS3 3 5,600   16.800 

TOTAL 7 $ 36,100 

i 
I 
! 

. 

Note: 1) Army staff rates taken from AFM-177-101 (c91), 26 June 1969, 
Standard Rates for Military Personnel Services, which Include 
coirposlte pay, allowances, and entitlements. 

2) Physicians' rates Include Incremental rates of $3,400 for 
Grades 4-6 and $1,300 for Grades 1-3, (AR 37-39, January, 1968) 

3) Civilian rates from Compensation Schedule, 1 July 1969, Step 5. 
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TABLE 5.5.3 
COST OF OBSTETRICS AND NURSERY NURSING STAFF - WAH 

RN, ANC 

RN, ANC 

ANC 

ANC 

ANC 

RN 

NA 

NA 

TOTAL 

Grade 
Level No. Annual Cost Total Cost 

Major 1 $14,200 $ 14,200 

Lieutenant 1 10,000 10,000 

SP5 2 5,600 11,200 

Private 5 3,000 15,000 

SP4 1 4,600 4,600 

GS6 10 7,800 78,000 

GS4 2 6,300 12,600 

GS3 7 5,600 39,200 

29 $184,800 

Note:  1) Army staff rates taken from AFM-177-101 (c91), 26 June 1969, 
Standard Rates for Military Personnel Services, which Include 
composite pay, allowances, and entitlements. 

2) Civilian rates from Compensation Schedule, 1 July 1969, Step 5. 
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TABLE 5.5.4 
MAINTENANCE AND UTILITY COSTS FOR OBSTETRICS - WAH 

Net Square Foot Area 

1_ 

Data supplied by Major Flnklestein, Service & Supplies Division. WAH. 

I 
I 
I 
I 
I 

Labor and Delivery 2,793 

Nursery and Formula 1,810 

Obstetrics Ward 32 x 150 4,800 

OB/GYN Clinic 50% x 2873 1,437 

10,840 

TOTAL HOSPITAL 224,000 

4.8% 

Housekeeping Cost    $563,628 
Utilities Costb      224,178 

Total $787,806 

i 
I 

utilization Study of WAH, July 1963. 

- 
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TABLE 5.5.5 

OBSTETRICS PATIENTS - LAB TESTS 

Average 

Test 
Frequency per 

Case Points 
Total 

Points 

Pregnancy 

PAP Smear 

Urlnalysls 

Hematocrit 

Serology, Type, 
Antibody 

Antibody 

Bacteriology • 3 2 

24 

Chest X-ray 
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TABLE 5.5.6 
MEDICAL COMPOSITE UNITS -■ WAH 

No . per mon th MCÜ Total MCU per month 

Admissions 3,000 10 30,000 

Patient-days 16,500 1 16,500 

Clinic Visits 60,000 0.3 18.000 

Deliveries 100 10 1.000 

65,500 

1 
1 

Obstetric MCU 

Deliveries 100 10 

Patient-days 
(Including Infants) 800 1 

Outpatient Visits 1,000 0.3 

TOTAL 

1,000 

800 

300 

2,100 per month 

I 

Note: 
1) 0B accounts for 2,100/65,000 - 3.2Z of MCU. 
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TABLE 5.5.7 
CONSTRUCTION COSTS - WAH 

Total* 
Per Square 
Foot Gross 

OB 
Allocation 

Annual 
Cost 

Structure $10,401,000 $24.36 $499,000 $20,000 

Equipment 2.15A.43) 5.04 103.000 10.000 

TOTAL $12,555,436 $29.40 $602,000 $30,000 

Provided by Major Flnklestein, WAH. 
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TASLE 5.5.8 
CURRENT OBSTETRICS FACILITY COSTS - WAH 

Structure 

Equipment 

TOTAL 

Conetruction 
Cost 

$750,000 

150.000 

$900,000 

Aaortlzatlon 
Life 

25 years 

10 years 

Annual 
Cost 

$30,000 

15.000 

$45,000 I 

! 

• 
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TABLE 5.5.9 
OBSTETRICS  COSTS  - WAH 

Cost Elements Total Per Case 

Medical Staff $ 55,000 $ 44 

Clinic Staff 18,000 14 

Nursing Staff 185,000 148 

Housekeeping and 
Utilities 38,000 30 

Laboratory 19,000 15 

Supplies 30,000 24 

Linen 10,000 8 

Food Preparation 15,000 12 

Overhead - Business 
Office 12,500 10 

Facilities (Current) 30.000 (45.000) 24 (36) 

$412,500  (427,500)        $329   (340) 
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TABLE 5.5.10 
COST OF OBSTETRICS - NURSERY 

Walson 

Volume per year 1250 

Medical Staff2 $55,000 

Clinic Staff 18,000 

Nursing Staff 185,000 

Housekeeping and Utilities 38,000 

Laboratory 19,000 

Supplies 30,000 

Linen1 10,000 

Food Preparation 15,000 

Overhead 12,500 

Facilities3'4 
30,000 

Total $412,500 

Per Case $330 

CHAMPUS per Case Cost 475 

CHAMPUS Cost 594.000 

Net Savings $181,500 

Jacksonville March 

1450 700 

$65,000 $37,500 

29,0005 5,000* 

220,000 157,000 

28,000 8,000 

22,000 10,500 

35,000 17,000 

11,500 6,000 

17,500 8,500 

14,500 7,000 

25.000 18.000 

$467,500 $274,500 

$322 $392 

524 504 

731.000 367.000 

$263,500 $92,500 

i 

I 

Based on per case costs. Table 5.5.9. 

2 Based on 50% of OB/GYN MD's. 

3 
Amortizing the building over 25 years and equipment over 10 years. 

OB and Nursery is estimated to be 5%, 5%, and 6% of total hospital 
at Dix, Jacksonville and March, respectively. 

Ha.lf the outpatient staff of 4 RN's and 4 NA's assigned to 0B. 

Half of one RN equivalent. 
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TABLE 5.5.11 

OBSTETRIC CHAMPUS COSTS  (1968) 

Hospital Cost 
per 

Patient Day 

$68.04 

Average 
Days 

4.7 

Hospital 
Cost 

MD 
Fee 

$180 

Total Cost 
per 

Patient 

$500 

Less $25 
Deductible 

New Jersey $320 $475 

California 99.81 3.7 369 180 549 524 

Florida 64.63 5.4 349 180 529 504 

*Data obtained from the Comptroller, CHAMPUS: "Twelfth Annual 

Report, Civilian Hospital and Medical Program of the 

Uniformed Services, Calendar Year 1968". 
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TABLE 5.5.12 
COMPARISON OF OBSTETRICS PHYSICIAN STAFFING 

Walson Jacksonville March Beaufort 

Deliveries per 1,250 1,450 700 850 
year 

OB/GYN 
Physicians 7 9a 5b 4 

Deliveries per 
doctor 

180 160 140 210 

I 
I 
I 

Includes 2 Interns and 2 residents. 
Recently Increased from 4. 
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TABLE 5.5.13 

COMPARISON OF OBSTETRICS - NURSERY STAFFING 

I 
I 
I 
I 
I 
I 
I 
I 

Walson Jacksonville March Beaufort 

Deliveries per 1,250 1,450 700 850 
year 

RN's 14 15 12a 11 

Auxiliary Staff 15 19 12.5a 8 

TOTAL STAFF 29 34 24.5a 19 

Cases per nurse 
staff per year 43 43 28.5 45 

Nurse Staff per 
100 patients 

2.3 2.3 3.5 2.2 

Corrected for Gynecology patients, 
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TABLE 5.5.14 

NUMBER OF DELIVERIES AT BASE HOSPITALS 

Total Number Number with less than 
of Hospitals 500 Deliveries per Year Percent 

Army3 36 12 33 

Navyb 30 6 20 

Air Force0 Jl 45 57 

Total 145 63 43 

Personnel Utilized, Corresponding Workloads and Staffing Ratios in 
Army Hospitals in Continental United States by Command, Installation 
Hospital Function and Category of Personnel - for the first, second, 
third, and fourth quarters, FY 1969. 

b 
Admissions and Births in United States Naval Hospitals and Medical 
Centers, Fiscal Year 1969. 

Number of Deliveries in Air Force Facilities, Calendar Year 1968. 

5.5.24 

Arthur D Little Inc 

! 



Staffing of intensive care units is done by a specially trained cadre 

of nurses and assistants.  In general, the ratio of nursing personnel to 

5.6.1 

Arthur I) I ink In- 

5.6.  PATIENT MONITORING EQUIPMENT 

5.6.1. INTRODUCTION 

The basic idea of patient monitoring in intensive care units is that 

patients who are acutely ill, either because of heart attack, infection, 

or a major operation, are also unstable physiologically.  Hence, their 

condition may deteriorate with great rapidity and suddenness.  Therefore, 

such patients should benefit from nursing care at regular, frequent inter- 

vals.  Such nursing care should include the measurement of significant 

physiological variables, as well as personal observations of the patients' 

condition.  If a careful record is kept of all data and observations, it 

is thought that trained diagnosticians will be better able to detect de- 

teriorating conditions and timely corrective actions may be begun.  The 

elements of intensive care are, therefore, accurate and timely observations, 

diagnostic interpretation of the results, and timely intervention in the 

case of deteriorating conditions.  It is generally believed that intensive 

care does speed recovery and reduce mortality, though to what extent is 

still a matter of study.  Intensive care has been widely adopted in hospi- 

tals throughout the country.  In particular, intensive care areas are used 

for rayocardial infarction patients, severely ill general medical patients, 

and postsurgical patients. 

Human physiological stability is maintained by a complex and tightly 

integrated control system which maintains physiological variables within 

remarkably narrow limits despite wide variations of external conditions. 

This property of living organisms is called homeosiasis. Because of this 

it is difficult to detect many types of instabilities until the patient is 

in a severe decline, and the homeostatic mechanisms can no longer control 

what is going on. Thus it has been conjectured that more accurate data, 

more frequently taken, may indicate trends at an earlier time than would 

otherwise be available through normal data taking, thereby reducing mor- 

bidity and mortality. 

5.6.2. DESCRIPTION AND STATE OF THE ART 



patients varies between 1 to 1 and 1 to 3, depending on the particular hos- 

pital and the nature of the intensive care area. Because intensive care 

areas are manned on a twenty-four-hour schedule and maintain a high ratio 

of nurses to patients, iihere is presently, and there will probably continue 

to be, a shortage of trained intensive care nurses. 

Because of this shortage, there is some motivation to use equipment 

which lightens the nurses' load. There are over three dozen U.S. manufac- 

turers of equipment for the intensive care market. The piece of equipment 

usually found in all Intensive care wards is an EKG (electrocardiogram) 

monitor. Such a monitor,in its simplest form, displays only the EKG. Moie 

sophisticated forms allow display of heart rate, allow alarms for heart 

rate going above or below certain limits, and may provide delayed memory 

loops so that when the heart rate exceeds or goes below limits, a separate 

recording on magnetic tape may be made. Some units are available which 

record the number of Irregular beats per unit time, as well as recording 

the wave shape of the beats themselves. 

In most hospitals, both military and civilian, even those with a 

great amount of sophisticated electronic equipment, one finds that the 

alarms are often turned off, that the electronic recording units are gen- 

erally not operating, and that the equipment is used only as a means for 

gathering accurate data on a prescribed schedule. The false alarm rate 

for most monitored physiological variables is so high that it is Intoler- 

able for the nursing staff to have audible alarms. Hence, the only alarm 

that Is commonly used is a high or low heart rate alarm. 

Data gathering intervals in intensive care wards vary from hospital 

to hospital and ward to ward. In general, they may be as frequent as 15 

minutes and as far «part as two hours,with the exception of course, of the 

EKG, which Is normally monitored continuously. 

For the Intensive care units in base-level military hospitals,EKG 

monitors of the kind briefly described above are the rule. We see no 

reason to change the practices of equipping, staffing, or operating 

these units. 

I 
r 

.. r 
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5.0.3.  CCHtfL^Ü-R-AlDED SYSItMS 

There is currently a good deal of work in computer-aided intensive 

care monitoring, which provides a number of derived physiological variables 

which may be more indicative of patient condition than the variables mea- 

sured without machine aid.  Existing systems of this kind are all experi- 

mental. A list is given in Table 5.6.1 showing which variables are moni- 

tored. One current problem is that the variables that are measured tend 

to be strongly coupled to one another and It is hard to know which is the 

primary site of the instability.  It is one of the ambitions of computer- 

aided monitoring to be able to eliminate the coupling of the measured 

variables and to derive appropriate variables for the different physio- 

logical systems (respiratory, cardioviscular, renal). 

Besides the systems listed, tb^ e have been other efforts.  Commer- 

cial manufacturers have invested in these systems, and a large amount of 

capital funding has been supplied by Health Services Research and Develop- 

ment Division of the Department of Health, Education and Welfare. 

These programs have produced a number of different working systems 

with certain common characteristics: 

(1) a periodic measurement of physiological variables; 

(2) the display of the results of these measurements in a 

form convenient for making dicgnoptic judgments on the 

patient's evolving cüadition; 

(3) the ability to enter nursing notes or other appropriate 

data on the system; 

; 

: 

i 
i 
i 
i 
i 
i 
i 

i 
i 
f (4)  the ability to obtain derived variables; 

I (5)  accuracy heretofore unknown; and 

I (6)  clarity of presentation not available with manual systems. 

I 
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TABLE 5.6.1 

LARGE-SCALE COMPUTER-AIDED PATIENT MONITORING SYSTEMS 

e « 

*J   1-! " B 4JO £ « W 0)    O 
C   6 U «   CO t0 «9 (0 M .u Q)   0» « c O jQ   B          H          «               <J Q> 01 C   01 
UO 0) «0   «          4J           C (0  P C          « C   C 

<M 0> -H X>          «          C *J 013-HC 

«-• c Haa-H>. o^ae 
O   18 i-ltM^-H «  *J « to <*-• 
•HO SO M            • W -H W         (0 O     • 
■o u •■a«          o « to n 
W     •> -H     •> >, B         •<         -H >, 0»         tO >,.H 
SO CM «8               i-l<H t00) «'HS W rH 

4J •HO* -H JS        ogcdo o^d 3   to -HO 
y i-i fH w COM     e *J o.         to js «   • wo. 
•H< un he       to -H  to U HJ t3 -H  S k  to 
IM « 0)*H          MO.(U 0» to   O. O 0)01 
•HO O J3 >   a         0)   tO   C U  U «   W 4J >   c u iH >■. y •HC  woe 4Ji-4 «oca -H e toco too c -H  o) ä -H «to to as o c -H 
P* tu x oi on     > x J w s  « as 

Cardiac output (by 
measuring aortic 
pressure) x 

Central venous 
pressure x x 

Fluid balance (by 
measuring Infusion 
and discharge) x    x 

Respiration rate    x x     x 

Exhaled pressure 
P02 X 

Exhaled pressure 
pC02 X 

Tidal volume X 

Computer IBM 
1800 

IBM 
1800 

IBM 
1800 

CDC 
3200 

CDC 
3300 

CDC 
3300 

Honeywell 
516 

•" 

All systems take electrocardiograms and monitor the output for various 
characteristics, such as heart rate, pulse shape, etc. 

5.6.4 

Arthur I) Little, Inc 



Some  of the systetu ■alotAln acasurcAeats of fluid balance for the pati«nt 

and actually can adainister and change the rate of intravenous infusion. 

Some of the systems monitor respiratory variables, including 00 and oxy- 

gen exchange, as well as minute volume and tidal volt 

All of the systems that we have seen are in a state of flux. The 

reason for this is, basically, that the search is still going on to find 

Che most appropriate physiological variables to measure, to determine the 

frequency at which variables should be measured, and to present, in optimum 

fashion, the data for evaluation by the physician. 

We expect, in the next three or four years, that much of the 

present research effort will crystallize with some protocols for measur- 

ing variables, for finding reduced variables, and for displaying them 

and/or presenting the physician with printouts which would make automated 

patient monitoring systems a more useful clinical tool. Präsent system 

evolution is going ahead at a rapid pace. The number of centers with In- 

stalled capabilities and Installed beds in computer-aided intensive care 

Is Increasing, and the number of physicians aware of the systems and their 

capabilities Is also increasing. 

At this time, It should be clearly stated that such systems cannot be 

justified on a cost basis. No one has demonstrated that such systems save 

manpower. The justification for the use of computer-aided Intensive care 

can only be on medical grounds at this time. We would expect in the next 

four years for the cost situation to improve somewhat. However, these 

systems are expensive.  The cheapest, which is at the University of Minne- 

sota, cost $350,000 for the hardware alone. The cost of the software is 

comparable, and this system, like all the others, is still regarded as ex- 

perimental. It is not reasonable to expect that computer costs can be 

markedly reduced by making the patient monitoring system part of a larger 

hospital computer system.  As we have argued in Section 7.5, there are 

far too many problems with time-shared real-time hospital computer systems 

to consider making patient monitoring another function of a larger system. 

For the time being, patient monitoring should be done with a stand-alone 

system. 
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The only possible Justification for undertaking large-scale computer- 

aided patient monitoring In military hospitals is to develop additional 

experimental data.  Conceivably,such a program might be justified in one 

of the military referral hospitals, but we can see no justification in 

the base-level hospitals, where comparatively few of the patients require 

treatment in an intensive care unit at all.  Furthermore, as far as care 

In an ICÜ is concerned, military hospitals differ not at all from other 

hospitals, so whatever results do eventuate from other programs will 

be applicable to DOD.  Because the costs are very high and the benefits 

still uncertain, large-scale computer-aided patient monitoring should 

not be planned for the "new generation" hospitals. 
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5.7. INPATIENT SÜÄ/EYS 

As described In more detsil In the following pages an assessment was 

■ade of patients' ability to care for themselves in the three hospitals 

studied. These data serve as background for the estimates made In Section 

2.3 of required size and staff for light care units. All patients in each 

hospital on certain days were assessed by appropriate members of the hospital's 

own staff. Each patient's record was reviewed with the Head Nurse on the 

unit and her assessment recorded. Seven such one-day reviews were made in 

the three hospitals studl- i. 

To document the fact that by civilian standards patients in military 

hospitals are on the average not very sick, we analysed records of 28,000 

patients discharged from the three hospitals. This allowed us to determine 

characteristics of stay, types of diagnoses which were most prevalent, and 

other characteristics. The data were available on Jacksonville and March 

AFB in machine readable form. For Walson Army Hospital such data were not 

I        available and, therefore, we coded data from individual summary sheets 

covering 6000 admissions during a peak month and a low month. 

5.7.1.  JACKSONVILLE NAVAL HOSPITAL 

Another measuremenc of the nonseverity of the conditions of the Jackson- 

ville patients that dav was the fact that the two fully staffed and equipped 

intensive care units with a total of 30 beds had only two patients. 

We also reviewed the detailed reports on deaths that had occurred at 

the Jacksonville Hospital during the last 21 months. This review showed 

177 deaths during that time, 14 of them active military and 163 retirees 

or dependents.  Compared with civilian hospitals, this is an excremely low 

death rate, which reinforces the observation that patients in military 

hospitals are on the average not as sick as their civilian counterparts. 

To further clarify this observation we reviewed the DOA cases (dead on 

arrival).  In the 21 months we covered, 75 DOA cases came to the Jacksonville 

Hospital - these Included 47 active military and 28 retirees or dependents. 

Many of these dp»thö, of course, were due to accidents. Ir> 21 months 61 

active military died in the Jacksonville area, but only 14 of these in the 

hospital. Table 5.7.1 shows a detailed breakdown. 
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Anoih^r measurement of acute Illness of admitted patients is the daily 

-eport of critically ill patients.* Because military hospitals have a very 

efficient lystem of reporting such data and notifying the next of kin as 

well as headquarters in Washington, we were able to review the records. 

They indicated a very few critically ill patients beyond those already men- 

tioned in the reports on deaths. 

The ability of inpatients to care for themselves was first analyzed 

in detail at the Jacksonville Naval Hospital on 22 October 1969. On that 

date Jacksonville had 484 beds plus 36 bassinets.  The hospital census for that 

day showed a total of 409 patients plus 8 newborn. Thus, on the basis of 

the census, 75 beds and 28 bassinets were empty. 

With the assistance of the nursing an^ medical staff, and particularly 

with the close personal cooperation of the Assistant Chief Nurse, Cdr. Shirley 

Parent, NC USN (in the absence of the Chief Nurse), we carried out a detailed 

analysis of every one of the patients shown on that day's census. Wc actually     i 

visited every ward, reviewed every patient's chart and discussed every patient 

with the nurse supervisor on every floor. We also checked every bed. 

The results of this survey Indicated that 38 of the 409 patients listed 

on the census were actually subsisting elsewhere and convalescing in their 

homes at the base, in the Jacksonville area or elsewhere. These patients 

were carried on the census to keep track of them, since they had to continue 

to be treated or checked en by the medical staff. 

On the basis of the survey, therefore, the Jacksonville Hospital, on 

22 October, had 113 empty beds plus 28 empty bassinets. These empty beds 

were In the following wards: 

8E Sick Officer Quarters 14 

8W Female (Medicine and Surgery)        6 

7E General Surgery, male 3 

7W General Medicine, male 19 

6E Orthopedics, male 3 

6W Surgical - Dental, male 8 

*In military hospitals this report includes patients in whom, for example, 
terminal cancer has been diagnosed, even though such patients may be fully 
ambulatory at the time or even return home. 
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5 W Obstetrics 10 

5 E Gynecology 2 

4 SE Pediatrics 11 

A SVi Neuropsychiatrlc 3 

4 NE Contagion - Neurology - Dermatology   ^ 

3 W  Convalescent patients 2 

3 NE Medical ICU 14 

3 SE Surgical ICU 14 

113 Total 

5 SW Nursery 28 empty bassinets 

We then reviewed the 371 inpatients plus 8 newborn, and noted the fol- 

lowing points: 

• One hundred and fifty of the patients were fully ambulatory 

(74 of them in the convalescent vard area). These 150 pa- 

tients required very little nursing or medical care, if any. 

They generally had their meals at the hospital cafeteria and 

did not use their hospital beds except at night and in some 

cases sparingly during the day.  Some of these patients — 

women and children — ate in the ward area because it was 

felt they should not go to the cafeteria. 

• Another 70 patients were fully ambulatory but remained in 

their ward area at least for meals. These were patients 

on special diets (not available at the cafeteria) or suf- 

fering from neuropsychiatrlc or dermatological conditions 

that made it inadvisable for them to eat in the cafeteria. 

Of these 70 patients, however, all but 11 of the neuropsy- 

chiatric cases walked around the hospital. 

• An additional 39 patients were semiambulatory. Most of these 

did not require bed rest but needed wheelchairs or crutches 

to move around. Many of them were orthopedic cases. 
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We therefore concluded that although Jacksonville Hospital has 484 

beds and 36 bussinets, only 112 patients and 8 newborn required bed care, 

with or without toilet privileges. To this we could add the 11 neur..psy- 

chiatric cases Mentioned before plus seven pediatric cases. 

Thus, we have noted that at the Jacksonville Hospit   22 October 1969: 

* There were only 112 patients and 8 newborn requiring bed care, 

plus 18 psychiatric and pediatric ambulatory patients. 

* That 241 patients occupying beds at night could possibly 

have used other less intensive facilities if these were 

available. 

- 

* That 113 beds and 28 bassinets were empty. 

We then analyzed ward staffing. In our analysis we excluded the alloca- 

tions of nursing staff to areas such as outpatient, emergency room, central 

supply, inhalation therapy, and operating rooms. 

Nursing staff assigned to the ward areas at Jacksonville Hospital during 

the week of our visit showed: 

I 
r 

Nurse Corps Officers      34 

Civilian Registered Nurses 18 

Nursing Assistants 

Ward Clerks 

Hospital Corpsmen 

Hospital CorpsWaves 

25 

2 

55 

19 

153 

This tabulation shows a high ratio of qualified nurses to corpsmen and 

assistants.  It also indicates a high average number of nursing hours per 

inpatient requiring care. Illustrations of this high average are: 
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• Twenty-nine members of nursing staff, including 12 officers 

of the Nurse Corps, assigned to the intensive care units 

(2 patients on October 22). 

• Fifteen members of nursing staff including 5 civilian RN's 

assigned to the nursery (8 newborns occupying bassinets 

on October 22). 

• Thirteen members of nursing staff, including 7 officers of 

the Nurse Corps, assigned to the Pediatric Ward (7 children 

in cribs on October 22). 

Of course, nurses have to be available on standby to handle fluctuations 

in patient loads, to train newly reported military or civilian nurses, or for 

other assignments or rotational programs. 

5.7.2. WALSON ARMY HOSPITAL 

Col. Matlock, Chief of Nursing at Walson Army Hospital (WAH), carried 

out a survey of patients for us on October 22 to 23. In her survey she 

utilized classification that divides patients into four categories: 

Category 1 patients require intensive nursing care. They in- 

clude the acutely ill, those who require continuous treatment, 

or those who must be rigidly controlled. Examples include 

cardiac patients having frequent changes in pulse rate, dia- 

betic patients in early stages of illness, certain surgical 

patients, obstetric patients in labor, and premature babies. 

I 
I 

Category 2 patients require moderate nursing care and include 

moderately ill patients and those requiring periodic treatment 

and/or observation. These include patients undergoing numerous 

diagnostic procedures and laboratory studies, certain surgical 

patients, certain prenatal patients, newborn infants, and the 

like. 
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Category 3 patients require a minimal amount of nursing care. 

These are convalescent-type patients and patients requiring 

little treatment and/or observation.  For example, tubercu- 

losis patients with negative sputum, ambulatory obstetric 

patients, and neuropsychlatrlc patients on open ward. 

Category 4 patients require neither nursing care nor profes- 

sional nurse supervision. The patient can go to the dining 

hall for meals and be seen as an outpatient. These patients 

include those awaiting administrative action, orthopedic 

patients in casts and orthopedic patients whose only treat- 

ment consists of physical therapy and periodic visits to 

their medical officer, certain neuropsychlatrlc ulcer pa- 

tients, and the like. 

The classification of patients by these categories is shown in Table 

5.7.2. Out of a total occupied-bed census of 675, 208 were in Category 

4 (30.8%). An additinnal 247 (36.6%) were in Category 3. Thus, only 32.6% 

were in Categories 1 and 2. According to the classification. Category 4 

patients could be considered ambulatory patients and good prospects for 

I an extended care facility.  The largest fraction of these patients occurred 

in the Neuropsychlatrlc and URI Wards and in orthopedics. 

■ In Table 5.7.3 is shown several of the statistics normally compiled at 

■ Walson Army Hospital, namely patients termed "seriously ill" or "very seri- 

ously ill" and "premature". Most of the patients in the first two categories 

are either heart attack victims or cancer patients. They are all Category 1 

patients though they do not comprise the totality of that category.  It is 

I clear that out of the total census, very few fall into these groups which 

require intensive care. 

I 

I 
I 
I 
; 

i 

5.7.3.  MARCH AIR FORCE BASE HOSPITAL 

Two inpatient surveys were conducted at March AFB: one on 23 October 

1969 and another which began on 17 November 1969, covering some of the wards, 

and completed on 21 November 1969. Regarding the 23 October survey of the 

patients at March Air Force Base (Table 5.7.4), the following points should 

be noted: 
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* The Air Force does not have two different figures on occu- 

pancy of beds - census and actual. If the person Is not 

sleeping In the hospital, he Is not counted. 

* In Table 5.7.4 Dependent Category 3 (Fully Ambulatory) is 

significantly affected by the obstetric cases. If the six 

obstetric cases were removed from the 17, the percentage of 

total beds occupied would be 24.4%. 

* Patients who are In the Recovery Room count as being In bed 

on the normally assigned ward. 

i 
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TABLE 5.7.2 

CLASSIFICATION OF PATIENTS BY NURSING CARE REQUIREMENTS 

I 

WALSON ARMY HOSPITAL 

22-23 October 1969 

CLASS 

WARD TYPE CENSUS II III IV 

2A Men's Surgical 41 10 15 11 

2B Women's Medical 4 1 1 2 

" Surgical 33 11 6 8 

2C Surgical 5 

3A Pediatrlc Medical 4 2 2 

Surgical 8 4 2 

3B Obstetrics 16 6 2 8 

3BN Nursery 18 9 5 

4A Surgical 22 4 12 6 

41 Neuropsychiatric 37 2 6 2 27 

5A Medical URI 18 8 10 

Surgical 21 2 19 

5B Medical 3 3 

Surgical 38 1 1 36 

6A Orthopedic 48 7 25 16 

6B Orthopedic 40 2 18 14 6 

7A Medical URI 72 3 23 23 23 

7B URI 64 4 20 20 20 

8A URI 72 3 23 23 23 

8B Pneumonia 46 10 28 8 

9A General Medical 46 10 18 18 

9B ICU 19 10 3 3 3 

Total 675 49 171 247 208 
Percent 7.3X 25.3% 36.62 30.8% 

5.7.9 Arthur DI jltlelnc 



TABLE 5.7.3 

AVKKAGl: SERIOUSLY ILL AND VERY SERIOUSLY ILL PATIENTS 

UALSON ARMY HOSPITAL 
1969 

Striouslv Prcaatur« V«ry Seriously Premature 
Ouarcer 111 Birth* 

2.1 

111 Births 

1 13.1 2.8 .35 

2 6.9 1.3 3.1 .89 

3 6.3 2.1 2.1 .22 

Average 8.8 1.8 2.7 .50 
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• 

• Of the total beds occupied during the period of survey, 

43.8% were occupied by active-duty personnel. This com- 

pares with 40% In the previous survey on 23 October 1969. 

Inpatlent     17-2 1 November 1969 23 October 1969 
Category Survey Survey 

Officers 4.2% 4.5% 

Enlisted & NCO 39.6% 35.5% 

Dependent 29.8% 29.0% 

Retired 15.3% 16.2% 

Retired Dependents 11.1% 14.8% 

100.0% J00.0% 

* The percentage of fully ambulatory Inpatlents Is 50% as com- 

pared with 44% under the previous survey. 

5.7.12 
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Regarding the Inpatlent bed survey of 17 to 21 November 1969 (Table 

5.7.5) the following points should be noted: 

The occupancy of beds Is 82.4% using 175 beds as a base. 

However, 200 beds are available, t'ie 25 additional being 

nonoperational (not occupied under normal conditions but 

available and ready to go). Using 200 beds as the base, 

gives an occupancy of 72%. 

I 
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