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SUMMARY

Disease and Non-Battle Injury (DNBI) rates needed for medical planning

were derived from the hospital admissions records and outpatient visits of

U.S. Navy enlisted personnel. Hospital admissions of personnel from 290

U.S. Navy ships and 983 shore stations for the years 1980 through 1984 were

examined. Records of outpatients requiring bed rest were collected from 12

U.S. Navy ships and three shore facilities. DNBI rates were computed from

these data for forces afloat and forces ashore in Northeast Asia, Southwest

Asia, and Europe. In addition, DNBI rates were computed for hospital

admissions of personnel stationed in the Continental United States.

Hospital Admission rates ranged between 0.125 and 0.412 admissions per

1,000 persons per day. Mental Disorders, Diseases of the Digestive System,

and Accidents Poisonings and Violence accounted for the greatest number of

hospitalizations of shipboard personnel. Although results were mixed for

shore facilities, Mental Disorders continued to account for a large

proportion of the hospitalizations. Overall, DNBI rates were higher for

outpatients requiring bed rest than patients admitted to a hospital. The

categories that contributed most to the outpatient DNBI rates were

Respiratory Illness, Diseases of the Digestive System, and Infective and

Parasitic Diseases. Although these results reflect DNBI rates under

peacetime conditions, it was concluded that these data may be useful in

developing projections for wartime operations.
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DISEASE AND NN-BATTLE INJURY RATES

FOR NAVY EILISTED PERSCNNEL DURING PEACETIME

Military planners rely on computer models to estimate the facilities,

personnel, and supplies needed to provide proper health care support.1 The

planners operate these models by entering an array of disease and injury

rates so they can evaluate a wide range of combat scenarios. To obtain the

illness and injury rates needed to produce valid projections of the medical

resources required, a study was initiated to derive the Disease and

Non-Battle Injury (DNBI) rates for various geographic areas of the world.
2

2
The above study by Blood et al. was constrained by the data

available, however. Although a large number of hospital admission and sick

call records were available, information on ship deployments was not

readily accessible. Consequently, because the location of patients could

not be determined, the sample size was restricted. Further, the value of

the previous sick call data was limited because the existing medical

planning models are oriented toward hospital admissions. However, Hoeffler

and Melton 3 argue that medical planners should examine outpatient data as

-well as hospital admissions because many disorders such as respiratory and

dermatological illnesses are not always reflected in hospital admissions,

and they conclude, "It is obvious that outpatient morbidity must be added

to hospitalizations and mortality, if accurate planning is to result."

The goal of the current effort was to augment the earlier results to

provide the peacetime DNBI rates that form the baseline from which wartime

rates can be projected. This goal was accomplished by extending the

analysis of both the hospital admission data and the outpatient visit

information. The hospital admission analyses were extended by acquiring

information on virtually all ship deployments since 1980. As a result, the

sample size used in the analysis of hospital admission was increased many

fold. To augment the outpatient analyses, additional sick call visit

information was gathered from twelve U.S. Navy ships. These data included

specific diagnosis, treatment, and disposition information, thereby

allowing DNBI rates to be computed for individuals requiring a bed, which

is a more relevant statistic for medical plarning than total outpatient

visits.
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Method

Computation of DNBI rates for separate geographic areas requires

information specific to each area on the incidence of disease and injury,

as well as the population at risk per unit time. To obtain the required

data, the population was defined in terms of duty stations. Using Navy

personnel files, people assigned to selected duty stations were identified,

and ships movement files were used to determine the location of deployed

personnel. From these data, the DNBI rates were computed by ccounting

patient encounters within each geographic area for each subpopulation,

dividing the result by the corresponding person-days at risk, and then

multiplying by 1,000 so that each rate could be expressed as the incidence

per 1,000 persons per day.

The geographic regions studied included Northeast Asia, Southwest

Asia, Europe, and the United States. The definitions of geographic regions

employed by medical planners (shown in Appendix I) were used. To determine

the number of person-days at risk for each geographic area, the number of

Navy personnel attached to each duty station was multiplied by the number

of days that duty station was in each particular geographic area.

Hospital Admissions.

To obtain a large sample of Navy enlisted personnel stationed in the

geographic areas of interest, data for the five calendar years 1980 through

1984 were analyzed. Strength data on all U.S. Navy duty stations, were

reviewed for these five years and duty stations which had an average

strength of less than 25 people, or, deviated more than ten percent from

its annual average, were deleted from the analysis. The resulting study

population consisted of 290 U.S. Navy ships and 983 shore facilities.

Tables 1 and 2 show the number of person-days at risk, by year, for ships

and shore facilities respectively.

Records of Navy hospitalizations for the study population were

extracted from a computer file maintained at the Naval Health Research

Center. This file contains information in a format that corresponds to the

iNinth Revision of the International Classification of Diseases Adapted For

Use in the United States (ICD-9). For shipboard populations,

hospitalizations were counted only when they occurred while the ship was in

one of the target geographic regions.
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Outpatient Visits.

A new data collection form was developed and implemented to collect

the outpatient data. The development and use of this instrument, the
4

Patient Encounter Report, is described in a recent paper. The Patient

Encounter Report, documents outpatient visits in sufficient detail to code

the data according to ICD-9 classifications. In addition, identifying

information on the Patient Encounter Report allows Navy data to be

separated from Marine Corps data, and disposition is coded so that

personnel returned to duty can be separated from those not returned to

duty.

Information was collected with the Patient Encounter Report from three

shore facilities and 12 U.S. Navy ships -- six from the Pacific Fleet and

six from the Atlantic Fleet. The ships were studied while they were

deployed during the first six months of 1989. One ship was eliminated from

the analyses because very little of its deployment time was spent in any of

the target geographic areas. Information gained from the shore facilities

was limited because all the shore facilities were located in Northeast

Asia. In addition, data collection was constrained to three months at two

shore sites and to one month at the third site. The total amount of

exposure for the shore-based sample was 65,444 person-days. The number of

person-days at risk by ship is shown in Table 3. Only those encounters for

Navy enlisted personnel who were not returned to duty were used for the

analyses.

Ninety-five percent confidence intervals were computed to indicate the

reliability of the total DNBI rates. These computations assumed that the

underlying distributions were Poisson.

Results

Hospital Admissions.

Hospital admissions of Navy enlisted personnel for disease and injury

are shown in Table 4. Inspection of these data reveals a greater overall

variation in DNBI rates among geographic locations for shore-based

personnel than for shipboard populations. For the shore facilities, DNBI

rates ranged from 0.125 admissions per 1,000 persons per day in Southwest
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Asia to a rate of 0.412 in Europe. Also, one can observe that injuries

were a greater percentage of all admissions for shipboard populations than

for shore based populations in the same geographic area.

Specific hospitalization rates by ICD-9 categories are shown for ships

in each geographic region in Tables 5-9. Regardless of the year or

geographic region, the three ICD-9 categories which had the highest

contribution to the total rate were Mental Disorders, Diseases of the

Digestive System, and Accidents Poisonings and Violence. Another

consistent trend was for shipboard populations in Northeast Asia to haie a

higher rates for Infective and Parasitic Disease, Mental Disorders, and

Respiratory Illness than personnel aboard ships in Europe, Southwest Asia,

or the United States.

The corresponding data for personnel at shore facilities is shown in

Tables 10-14. For shore facilities outside the United States, the Mental

Disorders category always had the highest contribution to the total

hospital admissions. Within the continental United States, Mental

Uisorders, and Accidents Poisonings and Violence, had almost equal

contributions to the total number of hospital admissions. Across these

tables, a tendency was seen for the total hospitalization rate to increase

within Europe and Northeast Asia for each succeeding year. The temporal

pattern for each component category waq then examined and one -

Complications of Pregnancy -- was found to increase steadily from one year

to the next within each region. Following the rate of Infective and

Parasitic Diseases from 1980 to 1984 revealed another interesting trend

within Europe where these diseases increased sharply from 1980 to 1983.

Outpatient Data.

Disease and injury rates for Navy enlisted personnel treated at an

outpatient clinic and not returned to duty, are shown in Table 15. These

data show that the overall incidence rates determined from outpatient

encounters are somewhat higher than hospital admission rates for personnel

in the same geographic region. Also, it can be seen that the DNBI rates

for Southwest Asia remain the lowest of the three geographic regions

outside the United States.

In view of the finding from an earlier study that aircraft carriers
5

tended to have lower DNBI rates than other ships , and considering the fact
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that aircraft carrier personnel represented 56 percent of the total

person-days at risk in these analyses, it was decided that DNBI rates

should be examined for aircraft carriers and non-aircraft carriers

separately. These data are shown in Table 16. Again, the personnel aboard

aircraft carriers clearly have lower DNBI rates than the other ships

studied. In Table 17, the outpatient data are separated according to ICD-9

categories, to show how each category contributes to the total rate.

Diseases of the Respiratory System were found to have either the first or

second highest contribution to the total for both aircraft carrier and

non-carrier populations at sea. Other ICD-9 categories that tended to have

relatively high incidence rates were Diseases of the Digestive System, and

Infective and Parasitic Diseases. The rates of Accidents, Poisonings and

Violence also tended to be elevated except among personnel from the

aircraft carrier deployed in the Atlantic region.

Discussion
2In comparison to the earlier DNBI study , the current investigation

was more focused on personnel requiring a bea rather than initial visits to

the ship's dispensary. Therefore, greater emphasis was placed on hospital

admissions and those outpatient visits for which the individual was not

returned to duty. When the current hospital admission rates are compared

to the earlier findings, the results are, for the most part, very similar.

Differences that exist may be a function of a variety of factors. First,

the greater size of the current sample should reduce variations due to

chance, and limit the possibility of confounding effects. For instance,

the possibility that geographic differences found in the current study are

related to ship type, or are representative of a particular subgroup has

been reduced. Second, the time periods are different. The earlier study

examined data collected two different years a decade apart (i.e., 1975 and

1985), while this study examined data collected over a five year period

(1980-1984). Third, the definition of geographic regions differed between

the two studies.

With regard to overall hospital admission rates, the rates for both

ships and shore stations in Europe found in the current study were between

the rates reported earlier for the years 1975 and 1985. Also, the rate for

ships in Northeast Asia fell between the rates previously reported, but the
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rate for shore stations in the current analysis was somewhat higher than

earlier figures, perhaps reflecting a shift in the geographical definition

of Northeast Asia. Also, any comparison of rates for Southwest Asia

between the current and earlier studies should be done with caution because

of the difference in the definition used in the two studies.

The trend for Mental Disorders and Accidents to be among the highest

contributors to the total number of hospital admissions was replicated in

this study. The finding that the overall rate of Infective and Parasitic

Disease was somewhat less in the current study than reported for 1975 is

consistent with the trend reported for infectious diseases to have

decreased from 1975 to 19856. In the current study, however, an

interesting counter-trend for Infective and Parasitic Disease was observed

for Europe between 1980 and 1983 which should be investigated further.

Another trend not apparent in the earlier effort, was for accident

admissions to be greater among personnel aboard ship than for those ashore.

This may be a reflection of the nature of the work aboard ship. Because

ships are essentially an industrial facility, sailors aboard ship are more

likely to be exposed to hazardous working conditions than those at many

shore installations.

The tendency for aircraft carriers to have lower illness rates than

other ships may be explained by the fact that nearly one half of the

personnel onboard aircraft carriers belong to the airwing which, as a

group, typically performs highly technical work. Because personnel working

in technical jobs tend to have lower illness rates7 , it would be expected

that the disease rate for the crew of aircraft carriers would be lower than

for other types of ships.

Analysis of data from outpatients not returned to duty generated

results that were somewhat different than observed for hospital admissions.

The differences were particularly striking when personnel stationed aboard

aircraft carriers were excluded from the analysis. First, the rates for

outpatients not returned to duty tended to be higher than hospital

admission rates. Second, Respiratory Illness, and Infective and Parasitic

Diseases, contributed more to total outpatient rates than to hospital
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admission rates. These differences between hospital admissions and

outpatient rates conform to expectations articulated by Hoeffler and

Melton3.

It is interesting to note that the distribution of hospital admissions

for Marines in Vietnam8 can be viewed as a combination of the distributions

for hospital admissions and outpatient encounters found in this study. It

could be that the stress of combat operations reduces the ability to

implement preventative measures thereby making troops more susceptible to

endemic conditions. Another explanation would attribute the result to the

evacuation policy. During combat, casualties are passed through an

evacuation chain. First aid and resuscitative treatment are carried out

at the forward echelons of care, while principle treatment and convalescent

care are conducted at rear echelon facilities. To insure that there will

be enough beds to accommodate the flow of casualties, an evacuation policy

is implemented which limits the period of time a person is to be kept at a

forward treatment echelon. So, in peacetime with modern treatment methods,

a patient can be effectively treated at a forward facility and returned to

duty, whereas during wartime the evacuation policy would demand the same

patient be sent to a rear echelon for treatment. The effect of limiting

time spent at forward echelons would be to increase the number of DNBI

cases seen at rear echelons, thus, increasing the number of hospital

admissions for DNBI and skewing distributions toward infectious diseases.

Although the effect of combat must be assessed before estimating DNBI

rates appropriate for medical planning, it is within the context of the

afloat and ashore conditions that these effects of combat will be manifest.

The current data provide the foundation for developing the estimates needed

by military planners which can be supplemented by a wartime DNBI adjustment

factor that reflects the effects of stress, exposure to endemic agents, and

the impact of accelerated evacuation procedures.

9



References

1. Pugh, W.M., A Strategy for Computing Disease and Non-Battle Injury
Rates. Naval Health Research Center, Report No. 89-45, San Diego, CA,

2. Blood, C.G., Pugh, W.M., Griffith, D.K., and Nirona, C.B., Na Medical
Resource Planning: Rates of Illness for Various Operational Theaters.
Naval Health Researc-Cent-er, Report No. 88-42, San Diego, CT98

3. Hoeffler, D.F., and Melton, L.J., Changes in the Distribution of Navy
and Marine Corps Casualties from World War I Through the Vietnam
Conflict. Military Medicine, 146, 776-779, 1981.

4. Hermansen, L.A. and Wilcox, W.W., An Analysis of Navy Outpatient
Morbidity Reporting. Naval Health Research Center, Report No. 89-9,
San Diego, CA 1989.

5. Blood, C.G., and Griffith, D.K., Ship Size as a Factor in Illness
Incidence, Naval Health Research Center, Report No. 8-R-[8, San Diego,
CAr

6. Palinkas, L.A., Pineda, T.S., Burr, R.G., Hyams, K. C., Ten-Year
Profile of Infectious and Parasitic Disease Hospitalizations in the
U.S. Nav, Naval HealtE-Research Center, Report No. 89-4, San Diego,
CA. 1989.

7. Gunderson, E.K.E., Colcord, C., Health Risks in Naval Occupations: An
Overview. Naval Health Research Center, Report No. 82-1, San Diego, CA

8. Blood, C.G., Nirona, C.B., and Pederson, L.S., Medical Resource
Plannin: The Need to Use c Standardized Diagnostic System. Naval
Health Research Center, Report No. 89-41, San Diego, CA 199.

10



I'
U) )

U))

.4-

tin E>1 P-4 4 A8

LI)

E-4 U

1344j /U) En

-.4

U)

-i



Cl)

2 1n



*4-) C0LU) 00 -1

co -) -

a)U) C- 4 0 -4

E-4M ) r

aI)

4 -) -q -4r- lc'

-W C C 0 ) - J)
V)- - - I - -

1--4

4-4 r4-4 4- C~- C : -4 r-

4-) L r- kDr- I LfA

004 C). C J- 0 (11
>1( Ar-ri -- L o 0

(G 0

00

0
1

U)

Lo C)-4 (N(11-4

Lii0 co- c'j mo 00c

13



0) -V C) 00 C>

41~ Lf) rl '-0 ml LA
U n (-4 Ln O

.c;Lr Lr& a ,

0.

-
44a

Wi

W) C)U~" C)( 14C

(nU --D- -Lili y

(D)0 4-J r- co(N r- O Ir

0

r- 0

0(

H0) W) C)~~a rnlrC

H a y) a% -4 r) C 0

to2 ( r- f)- LA) O'a

>9"(0 kc rX l l lo c

040u0
o

U)
0D -4 C 4 Z

4 -4A01.4 0o

r-4

0

$41 1- cq n 'I

14-a(



41 CD 0) 0
(.n C) mo C) i

K 0

U)

LK-n~ cDo r
Z" 0) rCJr- co

a, - n m a q In %0

0 '-0

'-4

>15



UC,
00 C

m. C0 m a

U') 00 (

C o r- 00 oDC>r-

U)
>1

m C) r44 (*-4

C)

L C

C:N) 0~ 0 Co 0 C'
V) .4 4-) 0 oar 00O)

0 0 0

.Lo 0U, "c C C

4J4

r4i
C) C -C )

C)-r C) 01 0 C']) 4

CD4 (a to04

0 0 \

0)0

'-4 *nr

16~ -4 0



C) Q)

4-) m

CD C ) CO) ~ , ~ c O o o C)C)C >rIC4C C >- )C DT 0

'0

co
W-ON

UU)

0 V0
7C4 C)r4 C)U)C) 4% D% -C>C)C)%D

C'0

0
U)

U)D
0  0

4 -)a .1 a*

01j .1-i00 N 0 .. , 0 .- U '

Q))
-4 --

04

0 ~-4U) U
04 Wfn 4.) -1 -

LA ) (n 'G W~ 4J -44
V) 4.jt &J C 4J r=9 > a) .1-4 C

U) :2 W-U cW >6 CDU4-
a) 2- a >0 > 4- W 1

w0 >1)T 0n u
C-4 ' C0' Pfl >4 )-.fu-

U) W 0 0 0 -4

c C 41I.JU)OA- )) > 4
-4 .,jg 0 -4W JJ 04 -X Z ' 4 4

g - .4 p- 4 in 00 50 U)- x -4 -
C)I(6 . Ua) ad --1 44-4 U

W w w tp tr. a o w a ) r-
U)C))C))UCC o.- 1- to

10 (1)U a w 4 -4
LA -M -4 4.4 r_ ~ 0 0

En C)U (A t U -.

(0 C: in 0 L U)4-)174



'4

4 4-)

0 -

>4-4 -4

0 -4 4.) C C C C ( C C

4-)
m n- a >n, -c r- mam c) n~ r-

( -4 )C>C>L 4-A- 4C r---4 C C 4 Lf co
0 a) a) 00 0 00 0 00 0 0 C)C DC )C)C )C DC)N)C )C

4a) 04100 0 000 0C
ro . -4W

0

0I 00 0 0 0 N N0 0.U

a) j 00M0f0)0-4 000CO00 CO%01 )" O - )k D -I

L4 4-

-44 En (

0aa

to 4.) In 4-) 4-j >t ) 14-4

U y >4> >10 -

-4 '2
m I40 ) UN a -)

-4 C: r 4-O) 4) > n W . *) f-; L
in 4 a)( K ~4 ~ -- 1> :3w 0iW) t-**4a

-4 -4 f n inA 0 a ' - -4 4 44 C:

in0 >4- 1 La i -4 *4-4
07 01 40( a (U .4 in 0U>

*-4 t aC)S-4 .,I 00 -1 -I-4C
w n J.J4 ( .. 4U4. &f 8 t -4 W-4 -4

0 c 4- 4- 44 4 0 4 0. 4 i
0 >40000 4004 01-4

.4.) 0 MW J M-4 in

u .in -4 n 0 in w,- w 0 0w

4-)U~ m w -4 :) W W w w-4inwnw 0OM
m u -4 u 0z 0 (0 -q 0a(a0) r_ 4

18



CD

4-Y)

0 40)

(0 r

Le) 00 0 0 0 00 0 00-

.- 4 .,-i

0

w, >t 1

>10

4 4-J

C:U 4-i C)OOOITODO4OOOOOO "-4<DC)000(v

(I 000-00. 0H H0.4

U, 0

4-) 0J -I '-O
M~~f00 (n 4-i * c; C-44-iC C C C C

0)

0 U90

-4)H~-

0) w -

-. 41)100.OO- 0

14 C:) ) i C fl-4C C 4-i D- )-4 "3) C

0)0
*H..4.HO.-4 H 00

u 19



-)

4.

(CS

to C> Ln.;3 NC-)Or- CD wr---4 C)aNm r-

co ~ 0 CD o oo O O O O Q CD, DC ) >( C >C C DC D -4

(0

444

o4 00 0 0 0 0 0 0 0
-4 ~ 4

W -4 C 9C 1

00

Cif-

z- 4

(n rl an 1 (N O 0 aD TC nr-r , m 0

(1) a) Q-I C 0 0 00 0 000 C>C )C C DC'JC)C >C D C D

o z
o >1

(13 C 1.0 - 'D-4 C/) r-IA 4C D q C o 0

-. 4

co (1) '-4 i0 Cu

to 0) )1) (0 ('.-4
E4 ~ ~ ~ 4~. d)Wd 0 ) 4 - Jr

W- M- >-J >i 4) 4 q) 4 CII 0 0
r-4 ~ ~ ~ 0 Ar t

in' 0 (1

O('0C)o a- -0

uC t0r 0A0

(n -4. W4 4-0 ) 0 0 4 -'4 -44. 4
W~~tl E1214 Wn C'-'a0 )a

4-) .14 08 if 0. -4t



aV)
-4u

a) -i4-

(12

L44~

CLC

Ln-4
:5 C c C L ;i ;c ; C C C

o0

0

-4-

(na , v -Tc >(, --4 O L n.-O'D k no a L )(nm -DC Dr 4- 4rll4C 4- C D- Z 1
c1 wuDC )C >C >( o = )C DC C D r
414)--

(1 o - C C C C HC
W .,qUw

-4J -

-4) 0

-4 c-

CL

UU)

C) >1

U)..) _ U)
-)E4) ) u -) _ - C

En 4)4- J1 0) - 1 -1O Wi

M1 W~ 1 0) Uf) 4- H -I
U) ~ > 4.J, 4-J ) H0

4C c )J) w -4 La 0-
2r c C 4-) ) 4J >CDd

V) *Ho -10 ) a aI(L) -4 4O 81~ . I-C:
W AD wt rC 4) w-4 1 0.) )4H )

( -40 a)8 UQ.0J.H4-1 I'0 n

0 W 4 'H0
tr ta '0 444 4 8 -I. C14

-f W >1 00 00 .HO 40M -1 E) 41i E t U

-0 a ( L) (L) 0) 0) Q) 0)-44-) C

U~ U- Q 'a0 (d (0 10 a-i '0 (0 ci) C 4. '0

21



(L?

4-)

4-4 C0 00 0 00 0 00 0 0 C)m( D14 4- )14 4C >m

-4 00 0 00 0 0 00 0

0 M

Ln 4-4

4

w U)
0 n nrn0Dr m m 0 0 C ) Z0 Q C O r-

0
-4n

00

4-) 2~~ 1

4-j z
OU)

.- q -

tz 0-DL -14C>C O- r 4C

44 1- )C )k 4C - C 1 > )C - f
CD ~4 0 1 CDC DC C >C ) DC )(D( )aC

) C4 oo o oo;oo O O C ( C C CJC

to Q~a)

WU U

CU4 r- >11
W 644 (a 4.)-4O

0 En( ) n 4) 44

(z-4 U) 0n()U .- 4 (01 Q

0 ) t OO >1 >1 J ) *.4- CJ
W) On wW )Ln-g

-4 ' 0 >I U)OO .-
a 0 >i4'i>4lti) 0

-4 C: -)-J -4 41U
J-) 0 ~ w om L - O)a 4,

(n4 ()-4 LA4J004-14 3-44J4- 4

-. a4) - -r- 0 -a --, I
4Q404- InBL ; 4-

w r O, r -4

.- q i > U0 00 Oq0 0,4 ta
41' d) 4)C At 4. (a 'U W 4.'

> I *5 0 w00w 0 0 1 0 -1

.. 4..4.. t--.40

22



4-)
4-)

(a)

QI)

00 4-)

-4 -4 O O)O ~ O O O O

w U)- D( or 4( r D0 ~ )ONON c

0.

U

M 0)

4-1 0

C)

0) --
En

LO U C %.0 0 00 000 07 NC 0 Y ) -

00

LI))

Unc n - n c , - 1c )- )( z

C/)

a).~ -4 >
5 P- 4.U) m4- 4*-4-JU

a) ~ 0 a) U 4 ,q4
40) / 4 1 4-) -,

cr Q 1 >U ) 4-)0 -
V) tr w EnCni(n-14 0 0

-4 aJ w 0 4 U

0 > C4-4 Lo )C LI) 0

L) to' m- 0a 0- 0. '--4

.1 r-)-)- C. r - -) w c
4. 0 01 )( 4 %j n0 4- r

.- I )>--40W00 (It O-4 4. 4
> 4.))U )v~)).Jf ~

a~ o.4 'n 04 1 ,j 4
w W0 L ( 0) C: 0) (). 14 0 '

ix4O C 8) -(lu 4 -
-5 -B J4H 4~ 0- 1- I

0 W 4 a rw23



04O 4-

z (1

4-)

4--4

in .1-4 cOOOO O O c O OOCOC C OOC C

0)s

f UE

4-))

0 --

~44

wJ z0 0 0 00 0 0 0 C C ;C C C C ;(DC c ;

00V)z

(4n

Ln r), r"L r , 4 n c Dz n r

0 4JJ

U In
V)1

U9 2 f

0f 0
F, U)0 2 ) 4. l 4.

U) 4-W 4JJ~>1 0) ,4*..

a)a 04)

0 0~ *W000)11 - (1

to) CDa t J -. 4

W J n -)4 r= > 4 . (L) q- -,4 C:
V) ~ ~ ~ ~ 0- 0n0 n 1- I

.14 -4 w 0 O 4Ow.q 0In '.1

u n d - ) LA r-&)

.Pf .4 U)-4 4f-J,) a4U bd :3-44.) 44

(n .)Li a .4 n EnX:-24,



CU
-4
4-1
4-)

co U)
00

r- U) Tr4rAr n% J , O- C) C)O M Om
C: ~ & CD (DC) C) "C) C) C)C)C))1c-4C -4CD C) (,: O

-4 C)OCDC) C) C)C) C)C) C CD (DCC CDOC> 1-

-4-
--4 C C C 1 C

(n

'4-4 u

>1 44 4J
2)

0

CS

4-)
in"U) " 4"r C ) )CO )r- 4 01:1C 11a Lfl

Ln ro ,-I C) DkD CD r-4--4m '" m C " ) O -4I (Y) -4

_0 4. CDC) C) CoC) )C D C) C)c C) DC DC) C)
(o w.

0
0z

444 OOOOOOOOOOOODOO D ~lC)C)CDC>C)C) C)O CD

U .) 4-)

-4 ~ U) Y

-44 0 C)

a4- ~() -1

LZ1 ) (n W) ~ U) W 4-J -44.J)
En .&) l 4J 4- >1 Q) -.- 1 r-

-H 0 tn IH U ts0v (1)
UT 4> > ) 4- C. -4~O

.14~ ~ ~ Law 0 >1rI
Im 0 >100400->

U 003On t 0 0 )-Aa)L
U- -r _4) 4- ) > A a C W - C:-

-4 g w - -w 0 m - e :3 ,A -4 .,-

tn - 6.14OW -I- HU0X0-4 -4 -
U) ~ HU as~ I-4 0U)a 0 0 M4 g- r

*H w . U " U 0 a, c 0.) w0)0.jq-i 1

(D -W -H 0 H 0 0 0 )t
94J D ()r 4L o-

(a > : t V ( n U n ) J2524



4.)

J-
U)

C)k L . ( - C> -1 C D C1QQ.-C ' O%.

4J

~L
41

o-4 a

L4
4 H

4.J
U)

U) 41

J-)0

-- k

0

Va)

U) 
a)

V)-

-4-

H) V) En

Ci 0) Lo 4.) *-4 4L
U) 41 U) d41 41J 5 i ) -4 -q

0s in U) 0) U) -4 O'sa)
(E) > >4 4) d) 41 r-

w > 0 -H-

0 tf-4 0
0)) -4W0 00O- a- d

C - . 4))0-)U L4 a) C: -a U)r

4J 14iU (10r m a w- n C 4-4 tp
1- 8J 0 ,-4 -I4 4r

26t - L - -- --



4-)
Ln -i Un 0>

C) re)

o~)C 0 m
U) 5c c

0r c ~ r-

a)4- -1C 0

o 0

a)
4-1

04-) '

o 0

~4 4 C> k

0
0n

0c

0r) C

10
.03

C 4

in U
ONO

In-

'fl27



~~ 00 00~0

4-)-4C) - -4M C

0 0 D

z4

>41

5 Lf

OA- 0 0O

CU - u 4- LO (14 r- *

0 (nl tLn-4 .0 110 co aj.
S ro r c ryl M r-o C 00 -

00

4- _4

41i

41 cu

M ~ U'

LjI ~C CC0mo O() C-4 %.

~OH Co

0)

~-4J

4-4 0
0 w 4-4

.14 41tn u t

4-j 44 WwW

04 0

28



-4 "-4 ClC DC DC >- 4- = DC >C qC 1

o
4--)

-4-

raa
zU

V)4 r-

0n
("T

O' C>C )I :DC - 1' C ' 1 Or D10C4 r
a) U 00N CDC 0 DCDC -4 00 0 0 0 r-C m_ - )C - -

'a CD CDC C >C - >(DC DC DC oC i

713

4-Jo
0 0 0 0 0 0 0 0 0 0 0

a z

oo DC )r ()L l -C 0fnr-C>CDw -- i -zi

U 0
.4-)
t,

o > 1

C') r:: 't 4-J -,H 4-4)U

(a UJ) a) C' O C/) -4 (018 ()

t" wj U) OnU""i0

0 0 i) (Is m 0 E

-4 0 l a&

L) (3 0) tn 0 0 (L - a

W'J 
-4-

t290 )-14 0'



UNCLASSIFIED
SECLR TV CA'S LA- - S AQt

REPORT DOCUMENTATION PAGE
'a 9EPORT SEC.RITY CLASS,; CA' ON lo RESTRiCT vE MARKINGS
UNCLASSIFIED N/A

2a SECRT'Y CASS CATON A, T-ORiTY 3 D:STRIBUTiON AVAILABILITY OF REPORT
N/A Approved for public release; distribution

"b DEC.ASS F CATON DOWNGRADtNG SCHEDULE unlimited
N/A

4 PER GRMNG CRGA'4 ZA hON ;EPORT NUMBER(S) 5 MONITORING ORGANIZATION REPORT NUMBER(S)

NHRC Report No. 89-51

,a %4.VE u
-  
-ARFOR'V! '% * . '. ZATON 6b OFF:CE SYMBOL 'a NAME OF MONITORING ORGANIZATION

Naval Health Research Center (if applicable) Chief

Code 20 Bureau of Medicine and Surgery
6c ADDRESS City, State, and Z;P Coae) 7t ADDRESS (City, State, and ZIPCode)

P.O. Box 85122 Department of the Navy
San Diego, CA 92133-9174 Washington, D.C. 20372

9a 0','E '; ND G SPONSOD" %G 8b OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

c, " z:.' o,, Naval Research (If applicable)

and Development Command
8( AD ,R SS (City, State and ZIP Co)de) '0 SOURCE O;: FUNDING NUMBERS

NNMC PROGRAM PROJECT TASK WORK UNIT

ELEMENT NO NO NO ACCESSION NO
Bethesda, MD 20814-5044 63706N M0095 .005 DN24,9106

- - (zinclude Se.urity Classification)

(U) DISEASE AND NON-BATTLE INJURY RATES FOR NAYV ENLISTED PERSONNEL DURING PEACETIME

* 2 OERSP)NA. A_-eOP(S
%i,,. White. >;.R_ Blood. C.G.

"3a 7' t OJ -EPORi 3b TiME COVERED 14 DATE OF REPORT (YearMonthDay) i
s PAGE COUNT

Final [ ;Rom _____TO __ 1989 December 21.
6SiPPL;MENTARy %OTA' ON

'/ COSATI COOTS 18 SUBJECT TFRMS (Continue on reverse if necessary and identify by block number)

, D) GRO'JP SB-GROUP Medical Planning, Disease and Non-Battle Injury, Illness
L_ rates, Hospital Admissions, Outpatient Visits

19 ABSTRACT (Continue on reverse if necessary and identify by block number)
Disease and Non-Battle injury (DNBI) rates needed for medical planning were derived from
the hospital admissions records and outpatient visits of U.S. Navy enlisted personnel.
Hospital admissions of personnel from 290 U.S. Navy ships and 983 shore stations for the
years 1980 through 1984 were examined. Records of outpatients requiring bed rest were
collected from 12 U.S. Navy ships and three shore facilities. DNBI rates were computed from
these data for forces afloat and forces ashore in Northeast Asia, Southwest Asia, and
Europe. In addition, DNBI rates were computed for hospital admissions of personnel
stationed in the Continental United States. Hospital Admission rates ranged between 0.125
and 0.412 admissions per 1000 persons per day. Mental Disorders, Diseases of the Digestive
System, and Accidents, Poisonings and Violence accounted for the greatest number of
hospitalizations of shipboard personnel. Although results were mixed for shore facilities,
Mental Disorders continued to account for a large proportion of the hospitalizations.
Overall DNBI rates were higher for outpatients requiring bed rest than patients admitted to
aThe Lateqories that contributed mTht to the outpatient DNBI rati, wprp
20 ),S''BLT ON AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION

,',C,ASS,,EDUNLMITEL) [ SAME AS RPT 0J DTIC uSERS UNCLASSIFIED

72a "%' o'- PFSPONS BI F ND', DUAL 22b TELEPi ONE (Include Area Code)i 22c OFFICE SYMBOL

WM, puah (619) 553-8401 1 C 0
DD FORM 1473, 84 MAR 83 APR editon may be used until exhausted SECURITY CLASSIFICATION OF THIS PAGE

All other editions are obs,)iete
6U.L Ooxsmenm t Printing Of'imf : Im .07441



CONTINUATION Blk =19.

Respiratory Illness, Diseases of the Digestive System, and Infective and

Parasitic Diseases. Although these results reflect DNBI rates under

peacetime conditions, it was concluded that these data may be useful in
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