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The epidemiology of viral hepatitls In US Navy enlisted personnel was reviewed
for the years 1975-1884. Hospitel discharge summaries of all active duty enlisted
personnel admitled to a US Navy trostment facllity were used for the study. From
1975 1o 1984, total first hospitslizations {or viral hepatitle declined from 128 per
100,000 personnel (85% confidence interval (CI) 118-138) to 56 per 100,000

C) personnel {35% Ci 50-83). The highest Incidance of acule viral hepatitis (115 per
100,000 personnel} was found in the youngest age groups aged 24 vears and
less. Risk tactors for acute hepatitis included s provicus hosplialization with
sither drug abuse (relative risk = 383) or a sexueally transmitted disoase {relative
figk = 25) listed among the discharge disgnoses. Having a medical job ciassifi-
cation was alss associnied with an increased rigk of acute hepatitls. The steep
decline in the Incidence of viral hepatitis during this 10-yesr period may have
been due o decreasing drug abuse in the US Naevy. Immunization of high-risk
groups in the US Navy with hepatitis B vaccine could be an effective policy for
the prevention of acute viral hepatitis.

hepatitis; hepatitis A; hepatitis B; hepatitis, vival, non-A, non-B; miltary medi-

cine

Viral hepatitis has historically been a
common problem for the US Navy (1). Be-
cause the American military operates in
many developing countries where viral hep-
atitis is endemic, the threat posed by this
infectious disease is increased for military
personnel (2, 3). In addition, other social
and environmental factors, including com-
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munal living conditions, sexual contact
with prostitutes, and parenteral drug abuse,
have been shown to increase the risk of
acute hepatitis in the military (4-8). Al-
though numerous studies of viral hepatitis
have been conducted by the US Army, there
are few studies of viral hepatitis in US Navy
personnel (1, 4, 8). The objective of this
study was to review the epidemiology of
viral hepatitis in US Navy enlisted person-
nel during the period 1975-1984 to identify
long-term trends and risk factors which
may be useful in developing prevention and
control programs.

MATERIALS AND METHODS

The data avsilable for study were hospi-
tal discharge records for all active duty
enlisted personnel admitted to any US
Navy medical treatment facility during the
period danuvary 1, 1875-December 31, 1984,
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These records, which contsin a summary
of discharge information, are collected and
maintained in a computerized data base by
the Navy Medical Data Services Center,
Bethesda, Maryland. Only the first hoapital
admission for viral hepatitis was used for
analysis when a patient was sdmitted more
than once during the study period.

Diagnoses were categorized according to
the International Classification of Diseases,
Adapted, Ninth Revision (ICDA-9). Diag-
noses based on the ICDA-8 classification
system, which was used during the first half
of the study period (1975-1979), were re-
coded according to the ICDA-9 sysiem.
There are eight categories of viral hepatitis
in the ICDA-9 classification. For the pur-
poses of this study, three ICDA-3 categories
were independently analyzed: 1) hepatitis
A, viral test posiiive (070.0); 2) hepatitis B,
viral test positive (070.3); and 3) non-A,
non-B hepatitis (070.6). ICDA-9 categories
for hepatitis A and B based on no or nega-
tive diagnostic tests {serologically uncon-
firmed cases of hepatitis A and B) and ihe
diagnostic category for “other” types of
viral hepatitis were excluded from individ-
uel analysis. Only for evaluations involving
total viral hepatitis incidence rates were all
eight ICDA-8 categories included in analy-
sis.

Although non-A, non-B hepatitis is a
disgnosis of exclusion and the serologic
tests used to arrive at this diagnosis were
unknown, the diagnostic category for non-
A, non-B hepatitis was individually ana-
lyzed because there was no other measure
of this infection. In addition, from 1975 to
1979, the ICDA-8 category for “viral heps-
titis—type not specified” was used to rep-
resent cases of non-A, non-B hepatitis,

Variables analvzed in this study included
hepatitis diagnosis, age, sex, race, occups-
tion, and year hospitalized. A record of
prior hospitalization with either drug abuse
or a sexually transmitted disease listed
among the discharge diagnoses was in-
cluded in analysis as a risk factor, even if
these two diagnoses were secondary and not
the primary discharge diagnosis. Occupa-
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tional classifications were grouped into five
categories based on similarity of assigned
tasks and work environment (10). Persons
in medical occupations were further divided
into “occupations known to involve routine
blood exposure” and “other medical oceu-
pations” (3). Medical personnel with & non-
specific job code (70 per cent of all medical
personnel) were not included in the analy-
sis of risk associated with blood exposure.
An Enlisted Master Record File, main-
tained by the Naval Health Research Cen-
ter, San Diego, California, provided average
annual population estimates for all active
duty enlisted personnel. Age-specific and
age-adjusted incidence rates were calcu-
lated for the study populstion (4,686,133
person-years). Age adjustment was carried
out by the direct method, using as the stan-
dard population all active duty eniisted per-
sonnel in the US Navy during the study
period (11). The relative risk for hepatitis
associated with variables of interest was
determined on the basis of ratios of age-
adjusted rates (11). Statistical significance
of relative risk estimates was determined

using the Mantel-Haenszel chi-square pro- .

cedure (12). Ninety-five per cent confi-
dence intervals were calculated assuming a
normal distribution.

RESULTS

The number of active duty enlisted per-
gsonnel in the US Navy during the years
1975~1584 averaged 468,000 per year. Dur-
ing this period, there were an average of
45,000 hospital admissions annuslly of
Navy enlisted personnel worldwide; an an-
nual average of 447 (1.0 per cent) of these
admissions were for viral hepatitis. The
mean incidence of hospitalizations for viral
hepatitis during this 10-year period was 93
per 100,000 person-years.

From 1975 to 1984, total first hospitali-
zations for viral hepatitis declined from 128
per 100,000 personnel (35 per cent confi-
dence interval {CI) 118-139) to 56 per
100,000 personnel (95 per cent CI 50-63)
{table 1). A significant decrease in the in-
cidence of confirmed cases of hepatitis B
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TasLe 1
Age-odpusted viral hepatutis hospital edmission rates per 100,000 enhsted persoanel, US Nauvy, 1575~1984

Yeor Hepauitia A Hepauus B Nn}x;:“\;:g:ﬁ Total hepstins®

No Rate 95% Cit Neo Rate 9% ClI No Rate 95% CI No Rate $5% CI
1975 0 0 185 43 3750 73 15 12-1% 805 128  131B-13%
1876 o 0 126 28 23-33 62 13 10-17 509 110 101-120
1977 ¢ 0 131 27 23-32 105 23 1923 512 118 103-122
1978 6 © 187 28 24-34 118 25 21-30 418 93 82-99
1979 0 0 117 25 2130 84 18 14-22 376 82 7490
1880 o 0 111 24 19-28 55 12 9-15 456 99 80--108
1981 21 B 3-8 125 27 22-32 55 12 9-15 301 83 15-51
1982 26 § 4-8 106 23 18-27 50 10 7-13 393 82 T4-30
1983 34 8 5-10 106 22 18-27 656 11 8-14 406 Bi 74-88
1984 3 8 5-10 63 14 1117 33 6 4-8 283 56 5063
Total 118 3 2-4 1,216 26 25-27 682 15 14-18 4,347 43 90-96

* Inchudes all eight categories of viral hepatitis tn the Internatronal Classification of Diseases, Adapted, Ninth

Rewision,
t CI, confidence mterval.

and cases of non-A, non-B hepatitia was
algso found. In contrast, the incidence of
confirmed cases of hepatiiis A increased
after 1980 when s commercial serologic test
for acute hepatitis A became available. Dur-
ing each of the 10 study years, confirmed
cases of hepatitis B were the most frequent
hepatitis diagnosis overall, representing 28
per cent of all hospitalizations (table 1).

For total hepatitis admissions, the high-
est incidence (115 per 100,000 personnel)
was found in the youngest age groups aged
24 vyears and less (figure 1). After age 24
years, a sharp decline in hepatitis incidence
rates occurred. The same trend of decreas-
ing incidence with advancing age was ob-
served for hepatitis B and non-A, non-B
hepatitis. Too few cases of confirmed hep-
atitis A were reported to determine whether
incidence rates were related to age.

Analysis of incidence rates by sex dem-
onstrated a significantly higher age-
adjusted incidence rate for men {95 per
100,000 personnel; 95 per cent CI 92-98)
than for women (70 per 100,000 personnel;
95 per cent CI 60-80) for total hospital
admisgions for viral hepatitis {table 2). A
significantly increased rate for men was
found for hepatitis B but not for non-A,
non-B hepatitis or hepatitis A.

Analysis of incidence rates by race dem-
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FiGURE 1. Incidence of wiral hepatitis, bv age
group, in active duty US Navy eslisted personnel,

19751984
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cnstrated similar total hepatitis hospitali-
zation rates for whites, blacks, and al! other
racial groups (table 2). Analysis of individ-
ual types of hepatitic showed a higher risk
of hepatitis B but a lower risk of non-A,
nor-B hepatitis for blacks as compared
with whites.

Tweo risk factors for hepatitis transmis-
sion, drug abuse and sexual activity, were
both found to bhe highly associated with
increased hepatitis incidence rates. The rel-
ative risk of developing any type of acute
hepatitis was 363 for persons who had been
hospitsiized with a diagnosis of drug abuse
{table 3) and 25 for persons previously hos-
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TABLE 2
Incidence rates of viral hepatitrs per 100,000 eniisted personnel, by sex and by race, US Nauwy, 1975-1984

Non-A, non-B
Popetation () Hepatitis A Hepatits B hepatitis Total hepatitis®
No Rate 95%CIt No Rate 95% CI No Rate 3% Cl Ne Rate 9%%Cl

Men 136 3 3-4 1,157 26  25-28 650 15 14-16 4,143 95 92-88

(n = 4,406,239}
Women 1w 3 1-5 a8 18 14-23 3% 14 10-19 204 70 60-80

{rz = 279,894}
Whites 124 3 34 942 25 24-27 BBl 156 14-16 3,713 95 92-98

{n = 3,892 875)
Blacks 8 2 1-3 158 32 27-37 83 11 8-13 455 88 80-98

{n = 496,922}
Gthert 4 2 0-5 56 23 17-2¢ 3 18 13-25 178 84 72-97

{n = 296,208} -
* Includes all eighit categories of viral hepatitis in the International Classification of Diseases, Adapted, Ninth i;}

Reviswan.

1 CI, confidence interval,
1 Includes Filipinos, Apian Americans, and Native Americans

TABLE 3

Age-adjusted incudence rates end relatwe risk of wral hepatitis, by previous hwstory of hospuchzation for drug
abuse, US Navy enlisted personnel, 1975-1984

History* No hstoryt 95%
Duagnosis Rate/100,000 Rate/100,000 Ralml.:vc confidence
No 4 No i " . nterval
personnel peesannel
Hepatitis A 129 785 17 <1 1,980 970-2,950
Hepatitis B 687 4,635 518 11 421 3704865
Non-A, non-B hepatitis 365 2,288 322 7 328 283-393
Total hepatitis 2,370 15,258 1,973 42 383 340--383

* Person-years st nsk = 15,719,

¥ Person-years at risk = 4,670,414,

1 Includes all exght eategories of viral hepatitis w the Internationoel Classification of Diseases, Adapted, Ninth
Revision.

TABLE 4

Age-adjusted incidence rates and relative rish of viral hepotitis, by previous fustory of hospitalization with o
discharge dusgnosis of a sexually transmutted disease, US Navy enlisted personnel, 18751984

History* No historyt 5%
D Relative fide
tagnoets N Rate/100,060 No Rate/ 160,000 nak contigence

° personne} peraonnel wterval
Hepatitis A 2 R® 144 3 11 0-26
Hepatitis B 25 620 1,180 25 25 15-34
Mon-A, non-B hepatitis 18 560 669 14 36 19-51
Total hepatitis 87 2,284 4,255 a1 25 20~30

* Person-yeass at risk = 4,261,

T Person-years at risk = 4,401,878.

1 Inclndes ail eight categories of viral hepatitis in the International Clgssification of Diseases, Adopted, Nsnth
Revision
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pitalized with a discharge diagnosis of a
sexually transmitted disease (table 4). A

prior hospitalization with either drug abuse
or a sexually transmitted disease listed [ B 8 o 2 B
among the discharge diagnoses was found & 103 % 2 g
in 57 per cent of all persons admitied to § L1 s F ® 2
the hospital for acute viral hepatitis. An a2 g 8.
increased incidence of all three types of SHEISEl s = g &
viral hepatitis was associated with these $zI5E a2 =
two risk factors. g glas

Analysis of risk associated with various g N o e -
occupations demonstrated a significant in- i 2 4 8 3 g g
crease in age-adjusted hespital admissions _§ . 2
for enlisted personne} classified as “recruit/ 5 e © @ @ o ~;=T> 2

O apprentice” or as working in the medical Y § 82l & 4 A 4 3| %

- field compared with other job categories § - 3
(table 5). The incidence rate for all types = §'g 3
of hepstitis in medical personnel was 217 s gg v 05 o2 o3 oo §
per 100,000 personnel (95 per cent CI 189~ 3 Z § g =
235) compared with 96 per 100,000 person- g £
nel (95 per cent CI 90-103) for other oceu- § = 3 2 2 8 8 o
pational groups. Increased rates were 3 - - oTe
observed for both hepatitis B and non-A, g x| 5 & 5 8 ¢ &
non-B hepatitis among medical personnel  » B &v é 4 3 9 = ‘3
(figure 2. 2 El. 3

Divigion of medical personnel into occu- & ;é- S %T{z ui
pational groups based on blaod exposure 3 H 5% B 8 & & 8|3
showed a trend toward higher hospitaliza- S & &, §
tion rates in occupations involving contact =} ?
with blood (table 6). Higher rates for hep- ‘éf 3 2 ¥ 3 £ 813
atitis B and non-A, non-B hepatitis were b o
found in blood-exposed medical personnel, 2 2 509 9 1 % S ﬁ,_
but the numbers of patients involved in g c L I
these comparisons were small, Sfi<lg. £

The association of medical job classifi- FLERES | O & |
cation with acute hepatitis may have been k] :% E‘; E
confounded to some extent by increased v 2 K
drug abuse in persons in medical occupa- g . - .|
tions. A higher percentage of medical per- "§ 2 & 8 2 8§ £
sonnel hospitalized for acute hepatitis had & = §"'§
been previously hospitalized with a diag- s g §§
nogie of drug abuse compared with all § & g . B3I g - 4B
nonmedical personnel (64.5 per cent vs. g g 88 3% 3 S ] Bl=%
52.5 per cent x* = 27.99, p < 0.001). There El B |BEZs3EgSE gl g%
was no association, however, between med- © § B £ T g U E 3173 g
ical job classification and a previous hos- é E3EEBREREES
pitalization with a discharge diagnosis of a © & < H X s

gexually transmitted disease.
There were four deaths attributed to viral
hepatitis during the study period. None of
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the four deaths was due to serologically
confirmed hepatitis A or hepatitis B. In one
death, non-A, non-B hepatitis was diag-
nosed.

Discussion

Between 1974 and 1985, a 56 per cent
decrease in hospital admissions for acute
viral hepatitis cccurred in US Navy en-
listed personnel. Although several possible
factors could account for this steep decline
in the incidence of acute hepatitis, a reduc-
tion in drug sbuse among Navy personnel
i8 the most likely explanation. As both this
study and previous studies of Army popu-
lations found, drug abuse i8 highly corre-
lated with hospital admissione for viral
hepatitis (6, 7). Consequently, the decrease
in drug sbuse which has ocecurred in Navy

1 somtesxeaL
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Figure 2. Companson of age-adjusied viral hepa-
titis incidence rates between enhisted personnsl work-
ing in medical occupations and those working in
nonmedical occupations, US Navy, 1975-1884.
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personnel during this period would be ex-
pected to result in 8 decrease in viral bep-
atitis {13, 14). A corresponding downward
trend in drug abuse and hepatitis morbidity
has also been reported in the US Army
(15).

Drug abuse was associated in this study
with an increased incidence of all three
types of viral hepatitis, including hepatitis
A. Although drug sbuse is not usually as-
sociated with hepatitis A, outbreaks of hep-
atitis A among drug vsers have been re-
ported both in the US civilian population
and in Europe (16, 17).

Other noteworthy findings in this atudy
include the observation that hepatitis in-
cidence rates are increased in medical per-
sonnel and in persons classified as “recruit/
apprentice.” These associations have been
found in previous studies of military popu-
lations (1, 3, 8, 18). The finding of a higher
incidence of acute hepatitis in persons with
a history of a sexually transmitted disease
indicates another risk factor for viral hep-
atitis transmission in this military populs-
tion (19).

The observation that hepatitis B is the
most frequently confirmed cause of acute
hepatitis in US Navy enlisted personnel
corresponds to patterns of hepatitis infec-
tion in US Army and US civilian popula-
tions (20-22). The finding that hepatitis B
is more common in men and in blacks
contrasts with that of an earlier study
which reported no sex or racial differences

TABLE 8

Comparison of vge-adjusted mcidence and relafwe risk of acute hepotitis between blood-exposed and non-blood-
expused medical personnel, US Nayy, 1975-1884

Blood-expesed” Non-bloog-expusedt a5%
Diagnosis Raite/ 100,000 Rate/105,000 RE:Q:V& confidence
No personnel No pergonnel mtervel
Hepatitis A 2 2 3 18 0.2 0.0-0.6
Hepatitis B a7 47 10 a1 15 05-25
Non-A, non-B hepstitis 25 33 & 15 2.2 0.1-4.4
Total hepatiig} 128 163 42 128 13 0.8-1.7

* Person-years at risk = 81,386.
1 Person-years at rigk = 32,005,

{ Includes all exght categones of viral hepatitss in the International Classification of Diseases, Adapted, Ninth

Revision
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in hepatitis incidence in the US Navy {1}
A more recent study of Navy and Marine
Corps personnel, however, found an in-
creesed risk of hepatitis B among both men
and blacks (9).

It is noteworthy that there are many
similarities between the Navy and Army
populations with regard to virel hepatitis,
despite basic differences in lifestyle (ship
vs. land basing} and location of duty sta-
tions. Both populations have experienced a
decline in the incidence of viral hepatitis,
and in both populations, drug abuse, sezual
promiscuity, and medical job classification
have been found to be risk factors for acute
hepatitis {3, 5, 6, 15). Apparently, these
factors are more important in hepatitis
transmission than the separate operational
characternstics of these two branches of the
military.

Two potential sourees of bias should be
considered when evaluating the findings of
this study. First, subclinical and anicteric
cases of hepatitis would not have been in-
cluded in this data base, This is an inherent
limitation of all studies dealing with hos-
pital admissions for viral hepatitis, hut
there is no reason to suspect a difference in
the epidemiologic pattern of infection be-
tween clinical and subclinical cases. For the
evaluation of symptomatic hepatitis, how-
ever, the data base used in this study should
have been fairly complete, because the pol-
icy of the US Navy during the 10-year study
pericd was to admit all cases of acute hep-
atitis to the hospital, and active duty per-
sonnel are rarely admitted to civilian hos-
pitals.

Another potential source of bias arises
from the large percentage of admissions
without a serologically confirmed diagnosis.
Specific diagnoses were frequently not in-
cluded in hospitsl records because the re-
sults of diagnostic tests were not available
prior to discharge of a patient from the
hogpital. In addition, a definitive diagnostic
test for hepatitis A was not readily available
until 1981, and s specific diagnostic test for
non-A, non-B hepatitis is still not available
(22). Further imprecision in disgnosis

would have resulted from the usual practice
of diagnosing acute hepatitis B solely from
a positive serologic test for hepatitis B sur-
face antigen (23, 24).

Because of these limitations in diagnosis,
evaluations of individua! types of hepatitis
are less reliable than evaluations involving
the total incidence of acute hepatitis. As an
example, the decline in reported cases of
non-A, non-B hepatitis, which was most
pronounced after a test for acute hepatitis
A became available, was probably due in
part to more accurate diagnosis of hepatitis
A {(table 1). No new palicies in the admin-
istration of immune serum globulin, which
is generally given only to key personnel or
to persons at high risk of hepatitis A, were
implemented in the US Navy during the
period of this study to account for increases
in the disgnosis of hepatitis A.

Despite these potential limitations, the
basic trends found in this study are impor-
tant. The data indicate that acute viral
hepatitis is frequently preceded by high-
risk sexual and drug abuse behavior. Con-
sequently, transmission of viral hepatitis
may be prevented through programs, like
drug screening, designed to modify personsl
behavior.

The data additionally suggest that im-
munization with the recently developed
hepatitis B vaccine could preveni many
cases of acute hepatitis in this population.
Twenty-eight per cent of acute hepatitis
cases per year in enlisted personnel were
due to serologically confirmed hepatitis B.
In addition, a significant percentage of un-
diagnosed cases of hepatitis were undeubt-
edly due to hepatitis B as well. Most of
these acute cases of hepatitis B couid be
prevented by effectively immunizing ail
Navy personnel with hepatitis B vaccine
(25). Furthermore, subclinical cases of hep-
atitis B, which can progress to chronic in-
fection, could be prevented (26).

At the present time, immunization of all
US Navy personnel would be very expen-
sive and would provide protection only for
the small number of persons exposed to
hepatitis B. However, an effective but less

PEN.017.0958
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expensive vaccine policy could be developed
by targeting high-risk groups within the
Navy., Vaccination of medical personnel
alone could potentially prevent as much as
10 per cent of confirmed cases of hepatitis
B each year. Because the US Navy began
vaccinating all blood-exposed medical and
laboratory personnel in 1986, it should be
possible to evaluate the efficacy of immu-
nization in this high-risk group when cur-
rent incidence data become available.

Besides medical personnel, there are
other high-risk groups that could benefit
from the hepatitis B vaccine. Immunization
of persons who abuse drugs would be ben-
eficial. In addition, in sreas of deployment
where sexually transmitied disesses are
prevalent and the carriage rate of hepatitis
B in the community is high, immunization
of the youngest enlisted personnel, who are
at the highest risk of infection, could poten-
tially be an effective vaccine policy. In the
future, immunization schedules using lower
vaccine doses or less expensive vaceines
may make it cost-effective to immunize
military populations that are at lower risk
27,
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