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Summary

Attempts to comply with provisions of the Occupational Safety and Health Act of 1970 and Executive Order

11807 have engendered a need for a comprehensive system that can monitor and document employee health and ex-

posure patterns for extended periods of time. The present study tested the feasibility of using a one-page health

treatment encounter form to monitor injuries and illnesses of workers in a Navy industrial setting. The en-

counter form, adapted from a medical treatment report developed for shipboard use, was tested at a Naval Re-

gional Medical Center Branch Clinic during a twelve-day trial period. Information obtained for each patient visit

included basic demographic data, visit status, symptoms or complaints, treatments provided, diagnoses and dis-

position. The encounter form was evaluated for ease of completion, intrusiveness upon patients and medical per-

sonnel, and clarity and comprehensiveness of acquired information. Data from the completed forms were processed

electronically to obtain estimates of the patient load and patient composition at the clinic and to demonstrate

potontial uses of a health reporting system of this type.

These data indicated that 1,241 patients were treated during the twelve days of data collection for a pro-

jected annual caseload of 37.747 patients. The patient population was approximately half civilian and half mili-

tarv personnel. The majority of the occupational illnesses and injuries were incurred by civilian personnel,

while the najoritv of the military personnel were treated for typical primary care symptoms and illness. These

findings clearly indicated the need to provide a dual capability for reporting both primary care and occupational

health information if the system is to be implemented at a branch clinic level. Additional analyses were con-

ducted to: (a) compare the relative frequencies of illness episodes for military versus civilian workers, (b)

indicate differences in the type of injury for specific occupations, (c) reveal differences in illness rates for

various job types and, (d) suggest daily temporal trends of illnesses and injuries.

The trial implementation demonstrated that the system as tested provided an effective means of obtaining,

storing, and retrieving individual and group health data. The proposed reporting system generally performed well

at thc brin, h , lit,- level, but certain modifications appeared useful for future applications. These modifica-

tions inctlud d the, further simplification of the encounter form and the addition of an interactive computer-based

component to the system. Simplif cation was required to reduce the number of inquiries left unanswered and to

increase provider cooperatton. The incorporation of an automated medical record keeping component would allow

medical treatmett data to he merged with personnel and environmental information thus meeting management require-

ments t,,r thi, torage and retrieval of records and epidemiological requirements tor sufficient data to investigate

illness trends ard identify correlates of Illness.
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A System for Monitoring Employee

Health in a Navy Occupational Setting

Abstract

In response to a variety of requirements to document and monitor employee health In occupational settings, a medical

treatment reporting system was developed and tested for 12 days at a Navy dispensary. A fundamental component of

this, system was an encounter form which documented the patient's background. visit status. symptoms. treatment. dis-

position, and diagnoses. These data were stored in an electronically accessible format and a series of previously

programmed analyses were conducted to demonstrate potential uses of the data. As presently configured, the system

would he beneficial in helping dispensaries meet present reporting requirements. but overall efficiency could be4 improved by use of an interactive terminal for data input,

Recentlyv there has been increased public concern over the potentially adverse influences that conditions In

the work environment may exert upon individual health and safety. Consistent with thim concern, the Occupational

Safety and Health Act of 1970 (Public Law 91-596) was enacted to require employers to ensure safe working condi-

tions for their employees. Executive Order 11807 extended the provisions of this act to the Federal Government.

Subsequently, "... comprehensive, aggressive, and effective occupational safety and health programs ... " were

direzted (SECNAVTNST 5100.10D) and established (OPNAVINST 5100.12A and 5100.23) within the Department of the Navy.

Among other tasks, these Instructions required "... periodic surveillance to confirm or detect early presymptomstic

exposures to health hazards, materials, and environments In the worksite," Compliance with such instructions and

with other provisions of the Occupational Safety and Health Act have engendered the need to develop comprehensive

record systems that can monitor and document employee health and exposure patterns for extended periods of time.

The present report descrihes the trial implementation of a medical treatment reporting system developed for

shipboard use (1) and adapted for Navy industrial environments. The medical treatment 'eporting system consisted

of an encounter form for collecting outpatient medical Information and an electronic processing unit for storing

data and generating summary statistics. This system was used for a two-week trial period at a Naval Air Station

dispensary to assess it's capability and feasibility for acquiring information about the types and frequencies of

occupational illnesses and injuries experienced hy military and civilian personnel in such an environment. Infor-

mation gained from this study will be used to develop a more comprehensive Occupational Health information System

that will encompass additional information such as data on toxic substances, individual and group exposures, am-

ployee history, and physical examination results.

The Reporting System

The en!counter form. The health care reporting form shown in Figure 1 was designed to gather health treatment

Information quickly and accurately without burdening the health care provider with additional paperwork. In addi-

tion to patient demographic data, the form requests information about visit status (initial or follow-up), the

nature of complaint, symptoms, injuries, hody parts affected, treatments, disposition, diagnosis, and whether or

not the complaint, symptom, or injury is suspected to be job-related. This information is presented in a check-

list format which allows the provider to supply medical treatment information by simply checking appropriate Items

on the form. (See Figure 1)
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Figure 1. Medical Treatment Reporting Form
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The nature ot the information contained on the form was dictated by the variety of services performed in a

shore-based dispensary. for example, allowances had to by matte for entry 02 both occupational data for employees

in the industrial setting as well as regular outpatient treatment data for military personnel assigned to ships

and aviation squadrons on the base. Further, data requirements differed for military and civilian patients, thlus

requiring a somewhat more comprehensive form thtan would otherwise he required. Additionally, the encounter form

was designed to reduce the paperwork burden of the provider by providing a simplified method of obtaining informa-

tion required in a variety of summary reports. Among the routine reports which require treatment data for comple-

tion and which influenced the format of the medical encounter form used in the present study were: the Report of

Heat Casualty (NAV.EDt 6500/1); the Accidental Injury/Death Report (OPNAV 511)2/I); the Report of Occupational Ilealth

Services (NAVMFED 6260/1); and the Medical Services and Outpatient Morbidity Report (h'A'JFED 63009/1). The categories

contained in the latter report were used to define the minimum requirements for the encounter form, however, addi-

tional items were included to allow finer d~scriminations to be made. Thus, e encounter form was extended by

including items specific to one of ti~e other forms listed above and by replacing extremely broad items by more re-

fined categories. Finally, the form was designed so that it could be presented on one side of a single page in

order to avoid any hand manipulation and thus minimize its intrusiveness, reduce omissions, and expedite the pro-

cessing of completed forms.

Electronic data processing. The medical treatment information supplied by the encounter form was entered into

the system by a data entry clerk after data provided by medical personnel was transferred to the area marked

"office use only". The computer readable cards that were generated were hatch loaded into an IBM 370 and a series

of edit functions (checks for missing or out of range data, logical consistency errors, etc.) were prformed.
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Unusual responses were individually checked against the raw forms which had been filed by a serialized index

number. The edited data were stored for rapid retrieval on magnetic tape and disks and existing programs were

used to compile summary statistics.

System Implementation

The dispensary participating in the study was located at a Naval Air Station consisting of 17 separate commands

with a combined population of approximately 7,000 military and 7,000 civilian personnel. Medical treatment informa-

tion was collected over a 12-day period (2 work-weeks and I weekend) from all persontel treated at the dispensary.

Prior to data collection. br eflngs were held with physicianh, nurses, and corpsmen at the dispensary to explain

the purpose of the study and methods of data collection. These meetings provided an opportunity to resolve logis-

tical problems and to answer any questions about the form or its use.

During the data collection period, all patients (both civilian and military) were presented a blank medical

trotment reporting form upon their arrival at the dispensary check-in desk. Each patient was requested to fill

in the patient information section while waitilg for treatment. After treatment, the health are provider completed

the form by checking applicable items. The forms were then returned to a central location within the dispensary.

At the end of the two-week data collection period all forms were returned to the Naval Health Research Center (NNRC)

for procedsing.

Demonstration Analyses

Gi,. the 'evity of the data collection period, few i' ray epidemiological interpretations should be drawn

from the illness data. However, several analyses were conducted to obtain an indication of the patient load end

t eval-ate the effort required to process the forms and to demonstrate potential uses of such data.

Initial frequency counts computed on the data gathered reveal that 1,241 people responded to an encounter form

at the dispensary. Although most of the requested data were readily obtained, a few items had relatively high

amounts of missing information. In the section completed by the patient, the items most frequently omitted were:

"date an, ,Lme when patient was injured "r started feeling ill" (38% blank), "current organization" (18% blank),

"work center or bldg. number" (9% blank), and "position/job title" (7 blank). In the section completed by medical

personnel, the items omitted most frequently were "visit status for present condition" (41% blank), "treatments

provided" (31% blank), and "initial disposition" (31% blank).

The mejority of military personnel seeking o tpatient treatment were from helicopter and fixed-wing squadrons

Rtationed at the base. The majority of the c~vilians seen were employed at a Naval Air Rework Facility. A small

number of perso,,.'l assigned to ships temporarily docked at the station (n - 4) and an even smaller number of

retired miiitary ersonnel (n - 2) were also t'Pated during this period.

Visits to the dispensary were usually for one of three reasons: I) illness, 2) injury, or 3) required phy-

sical examination (complete or partial). While the total number of visits for both groups wee approximately equal

(civilian - 551, military - 690), most military visits were for illness vil, the majority of civilian visits being

injury related (see Figure 2). Further, it can be seen from Figure 3 that the military had proportionally fewer

visits for occupational illnesses and injuries than the civilian population. This difference was expected since

civilian workers were more likely to be engaged in the actual industrial activities while 0 majority of military

personnel were tasked primarily with minor maintenance jobs required to keep the aircraft flight ready. (See

Figures 2 and 3)

A set of analyses designed to explore the different types of occupational injuries that were experienced by

both military and civilian personnel were conducted and the results are shown in Table 1. These data show that

muscle strains and lacerations were the most common types of injury incurred during the study. Further analysis
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Figure 2. Comparison of Civilian and Military Reasons for Visits to Dispensary
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Table 1

Frequency of Occupational Injuries by Type

Military Civilian

"-a5 Nmber Number

Muscle strain 4 Laceration 51

Laceration 3 Muscle strain 30

foreign body 1 Contusion 26

Burn-chemical I Foreign body 19

Rash I Puncture 15

Muscle cramps 1 Abrasion 15

Muscle pain 1 Crush 7

Coughing I Rash 6

Total 13 Burn-heat 5

Fracture 3

Concussion 3

Burn-chemical 2

Coughing I

Hives 1

Itching 1

Eye Irritation 1

Unspecified 15

Total 201

Another set of analyses were performed to determine the frequency of occupational injuries and illnesses for

each job type (See Table 2). These analyses were limited to civilian visits because of the small number of visits

by military personnel for job-related problems. Close examination of these data revealed that civilian workers

were treated more frequently for job-related injuries. In fact, the only suspected occupational Illnesses re-

ported were minor skin disorders. Civilian sheet metal mechanics had the highest frequency of job-related visits

(n - 48) followed by aircraft electricians (n - 20) and aircraft mechanics (n - 15).

The difficulty in diagnosing industrial illness combined with active Industrial hygiene programs in effect

at the base, probably contributed to the relatively small number of occupational illnesses reported above. As

noted in an earlier report (2), the presence of industrial injuries is easily diagnosed by all parties because

of their acute nature and the cause of the injury is usually self-evident. Illnesses caused by chemicals, noise,

and radiation, however, usually occur only after extensive periods of exposure and thus the early stages often go

unnoticed even by the victims.

By combining Information such as reported above with data from other sources one can often obtain a more

interpretable result. For example, data about the number of injuries is generally not as informative or useful

as is information about the ratio of Injury frequency in the populations at risk (injury rates). Additional

knowledge was obtained about the total number of workers in each job-type in order to generate the statistics

presented in Table 3. These rates were calculated only for occupations with more than fifty employees. As might
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be expected, workers in the mechanical trades incurred the highest injury rates. It is also interesting that

clerk/secretaries experienced a relatively high injury rate even though the severity of their types of injuries

was minor. Were this trend to continue through time, it might provide useful information for industrial hy-

gienists and safety personnel in their attempts to improve work conditions. Without such evidence as provided

in this type of report, however, it is less likely that clerk/secretaries would be seen as needing particular

attention.

TABLE 2

Jos RELATED INJURIES IN BESCENDIIG ORDER BY OCCUPATION (CIVILIAN)

SHEET METAL MEC 'ANIC (48* A/LLL.LiI.CJAA MCAI (L1i9CU.1 MUi istJf___l.
FOREIGN BODY (11) LACERATION (6) LACERATIO14 (9) LACERATION (6)
LACERATION C 9) MUSCLE STRAIN (4) KUSCLE STRAIN (2) MUSCLE STRAIN (2)
MUSCLt STRAIN C 8) PUNCILUQ (4) RASH (1) RASH (2)
CONTUSION ( 8) ABRASION (1) CONTUSION (1) ITCHING (1)
PUNCTURE ( 5) BURN-HEAT (1) FOREIGN PCDy (1) ABRASION (1)
ABRASION ( 2) CONTUSIOtn (1) PUNCTURE (1) FRACTURE (1)
RASH C 1) FOREIGN BODY (1) UNSPECIFIED (1)
CHER. BURN C 1) UNSPECIFIED (2)
CRUSH 1)
UNSPECIFIED C 2)

ELQmmic.sGMuA~ic (21 &fuEfct ij (5 Ro icFaEUtiiinA m c(7 LMIZSLIRF CZ

LACERATION (3) CONTUSION (S) FOREIGN BODY (2) CONCUSSION (2)
ABRASION (2) FRACTURE (1) WA ERATION (2) BURN-HEAT (2)
CONTUSION (2) LACERATION (1) PUNCTURE (1) ABRASION (1)
MUSCLE STRAIN (2) MUSCLE STRAIN (1) HIVES () CONTUSION, (1)
UNSPECIFIED (1) PUNCTURE (1) UNSPECIiICD (1) MUSCLE STRAIN (1)

ELECTRICIAN (0). ELiimor.LA~i& (4) LAOE (4 WQ!w~E 4 ~~L1f& (41
LACERATION (2) LACERATION (2) LACERATION (2) ABRASION (1) ABRASION (3)
USCLE STRAIN (1) MUSCLE STRAIN (1) BURN-HEAT (1) CONTUSION (1) CONTUSION (1)
UNSPECIFIED (1) BURN-CHEM. (1) EYE IRRiTATION (1) FCREIGN BoDY (1)

MUSCLE STRAIN (1)

AUO ofOCONTRL() SHop LEAR er (3) SANDBLASTER (3) PIPEITteFR (3)

LACERATION (1) MUSCLE STRAIN (3) RASH (2) CRUSH (1) CONTUSION (3)
UNSPECIFIED (2) CRUSH (1) FRACTURE (1)

PUNCTURE (1)

PAINE 3) DROP NA ERQPE&A1cUA(3) Run -owgs (31 WELDER 2) METALSMITH2)

CONTUSION (1) CRUSH (3) LACERATION (3) FOREIGN BODY (1) PUNCTURE (2)
MUSCLE STRAIN (1) UNSPECIFIED (1)
UNSPECIFIED (1)

0.LA SCALITD (1 & EAIBLLJ(J SEUlCRJOLIL_ Eliusnl_2 81 WO RAFluSlA32.
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Table 3

Rank Ordering of Job-types by Occupational Injury Rate

.Number of Injury
Job-Type N Injuries Rate

Rotor blade mechanic 69 7 .10

Sheet metal mechanic 716 48 .07

Clerk/secretary 102 7 .07

Electronics mechanic 221 10 .05

A/C engine mechanic 200 9 .05

Auto mechanic 55 3 .05

Shop learner 58 3 .05

Machinist 321 14 .04

Electroplater 96 4 .04

A/C electrician 588 20 .03

A/C mechanic 610 15 .02

Painter 161 3 .02

Security/police 53 1 .02

Production control 273 3 .01

Firefighter 101 1 .01

A/C examiner 81 1 .01

Figure 4. Mean Number of Dispensary Visits by Day of Week
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The final set of analyses reveals daily temporal trends. Average numbers of visits were computed and

plotted for each day of the week for military and civilian populations separately (see Figure 4). The total

number of visits for both groups was elevated at the beginning of the week and declined as the week progressed

Visits for job-related incidents, however, remained relatively constant throughout the week. Very few visits

occurred during the weekend for either occupational or nonoccupational problems.

In viewing the foregoing results, however, the reader should bear at least two points clearly in mind.

First, there tends to be high variability In illness and accident rates over the short term. Thus, the trends

reported above may not truly represent the picture that would emerge if data from a longer period were analyzed.

Second, the analyses were conducted to demonstrate potential uses and are by no means exhaustive. There are

likely to be many other applications of greater utility to particular users if such comprehensive outpatient a

data were routinely available.

Evaluation of the Reporting System

The encounter form and reporting system discussed in this paper represent a first step in the development

of a comprehensive occupational health system. Generallv, the system performed well though problems with ob-

taining certain types of data were found. It appeared that items omitted in the section completed by medical

personnel were simply overlooked by the health care provider. Thu,;, one possible method for reducing the rate

of missing data for these items would be to change the format so it - '-arly led from one item to the next.

Omissions in the section completed by the patient , however, appeared to reflect uncertainty about exactly what

was being requested. This latter problem might be alleviated by making the labels clearer and by having some-

one scan each form for completeness while the patient is waiting to be treated by the medical provider. How-

ever, omissions of demographic data may not be a problem if such information can be retrieved from other sources.

!or instance, it may be possible to obtain military rate and rank orclvillan occupation from automated per-

sonnel files and thus eliminate the need to have the patient supply that data.

Perhaps the most effective method to resolve such problems is the use of an Interactive computer terminal

for data input. An Interactive system presents one question at a time. Thus, items are not overlooked. Such

a system, however, requires real time processing of the d.ata and thus the Installation of time-sharing or

dlediated mini- or micro-computers at the site.

In spite of potential drawbacks in the batch process approach used in this study, however, the system as

tested would be of substantial benefit to the dispensary because it satisfies reporting requirements and simul-

taneously provides valuable epidemiolopical information. Such a system has certain costs, however. The test

required the efforts ,f two full-time personnel; one to periorm initial coding of the data, a second to com-

plete coding, data edit and keypunching. Once the data were batch loaded Into the computer, existing programs

were used and therefore the effort required was minimal. To implement such a system on a long-term basis,

however. would require specialized computer routines to generate specific reports and to access a data base ot

constantly Increasing scope. Although routines are commercially available to perform this type of function,

it Is likely that such a system will also require the efforts of a skilled programming staff to attain full

utilization of the data.

The system as tested, therefore, was somewhat expensive In terms of manpower and in the amount of time

that passes between the actual visit and the point when the data are stored in a computer retrievable form.

Thus, an interactive system appears attractive. In such a system, the data entry clerk performs all coding and

data entry functions. Further, all data edits are performed at the time that the Information is entered.

Thus, an Interactive system appears attractive. In such a system, the data entry clerk performs all coding and

10



data entry functions. Further, all data edits are performed at the time that the information is entered. Thus,

an interactive system appears attractive. In such a system, the data entry clerk performs all coding and data

entry functions. Further, all data edits are performed at the time that the information is enter--'. TVus, it

is expected that such a system would require only half of the manpower required to operate an equivalent system

based on batch process techniques. More important, however, is the versatility gained by use of an interactive

system. The use of branching logic and other files stored within the system not only reduces the number of po-

tent ially inappropriate items presented at each encounter but focuses in on the information that is of greatest

importance for the particular visit. For example, data regarding work site, rank, etc. could be obtained from

other files, while questions regarding the nature of an injury would be presented only if it had been indicated

that an injury had occurred. Thus, time demands on both patient and provider are reduced at no cost in the in-

formation obtained.

An automated interactive system appears even more attractive when one considers the increasing demands being

placed upon Navy facilities to record and store for extended periods of time Information regarding workers'

health, the training each worker receives, and the environmental hazards to which individual workers were exposed.

Moreover, because of vast increases in the time and effort needed to meet such requirements, it is likely that

an automated system will provide the only effective method for managing such a burden, given the high degree of

redundancy in the information among the required reports. For example, much of the data required to generate

the Navy Monthly Morbidity Report (6300/1), the report of Occupational Health Services (NAVMED 6260/1), or the

Report of Heat Casualty (NAVMED 6500/I) are also required by the Department of Labor (e.g., the CAI or CA2 torm).

Similarly, data stored to meet OSILA record keeping requirements are needed to satisfy the above reporting tasks.

At the present, these overlapping requirements are often addressed separately. Once data are electronically

stored, however, tht information may be applied to several different uses thus reducing the duplication of effort

and increasing efficincy.

Although any record keeping system might be made more manageable by using a single multipurpose reporting

torm., sac! a step represents only a partial solution because a variety of data are required to meet different

needs. Therefore cch report requires some information not needed in other reports. An automated networking

systen would be a more satistactory solution because (1) much of the required information could he acquired

automatically from ther sources and (2) only that information needed to fulfill reporting or other requirements

would he processed in the systecr. in add!tion, the. capability exists to acquire and integrate occupational

health data in more detail than is 'ivinct done pre-ently. For example, the linking of number of illnesses

(health data) to nutmbr of individutals in an oc'cupation (personnel data) could be used to derive illness rates

which in turn -ay b, opar-d to a thfrd fill -ntaine a list of hazards associated with particular occupations.

In this way ,pideiologial analyses -,- identify a signiticant relationship between an er.,ironmental condition

and worker h ealth po sibily leadine to recommendations f, r remedial action.

5 
urmta ry

In view of the potentlal advantages of an automated system the present study focused upon the development

of viabl, tthds for obtaining, storing, anti retrieving medica' treatment data. These data when stored in a

readlIy retrievabi. form provide a reliable data base that can be used to automatically generate required

reports and provide ntecessary Information for epidemiological studies related to occupational illnesses and

iniurieq. rinally. the data base provides an efficient means of storing records required to show compliance

witb occupational safety and health regulations.

The encounter form described in tie present paper is an integral part of a comprehensive occupational
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health Information system. By storing data in an electronically readable form, benefits are gained in terms Of

meeting management requirements and epidemiological needs. Management requirements necessitate the development

of a data base which can be used to index individual health records for quick access and which can provide in-

formation for the completion of summary reports. Epidemiological needs are met when such a data base of illness

information is supplemented with personnel and environmental data in a comprehensive medical information system.
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