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common of all the pathogenic worm parasites of man’’® seem
worth recording. On Guam, M. 1., recent surveys® revealed

k. DATA at variance with the “status of pinworms as the most
4

widespread intestinal parasitism, especially with hookworm, A4scaris,

and Trichuris. When no ova of Enterobius vermicularis were en-
countered, a series of examinations to determine more accurately
the status of pinworms was undertaken by scotch tape. Altogether,
in 634 examinations—mostly of children—there were only 6, or one
percent, positive. Nor did necropsies of natives reveal pinworm in-
fections. :

Guam and Guamanians. The Island of Guam, which was ceded to
the U.S.A. in 1898, is at 13° 30’ North Latitude and 144° 45’ East
Longitude. This southernmost of the Mariana (or Ladrone) Islands
is four and one half to nine miles wide and thirty miles long, with an
area of about 206 square miles. Of volcanic origin and somewhat
rugged in terrain, its highest elevation is 1,334 feet. A considerable
part of the present surface is coral, overlaid with a thin covering of
red humus soil. In December 1941, its population was approxi-

mately 24,000.

The climate of Guam is distinctly tropical. McKinley’ gives
1921-1930 mean values as precipitation, 87.5 inches, and tempera-
ture, 81.3° F. The monthly mean maximum-mean minimum tem-
perature variation is about 10° F., with an almost uniformly high
humidity, evidenced by the monthly mean dew point falling 1 to

- 8° F. below the mean minimum temperature.

The natives of Guam are referred to as Chamorros (of Indonesian
extraction) although most of the original stock was reputedly wiped
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out by the Spaniards in the 17th Century. The prese.nt inhab-itants,
like the Filipinos whom they resemble, are much diluted .W.lth the
chromosomes of the Spanish conquerors and more recent v151.tors to
the island. Even blue-eyed and fair-skinned individuals, with the
names of Anderson, Jackson, Johnson, and Payne:, are met among
the majority with dark eyes and straight black hair, who answer to
Aflleje, Benavente, Blas, Concepcion, Cruz, Du.eﬁas, Gu.errero, and
so on. There is evident little or no Melanesian admixture. Th.e
Guamanians are a friendly and attractive people, proud of their
American tie.

Method of Examination. Graham® recommended scotch tape for
pinworm diagnosis as an alternative to Hall’s? N. 1. H. cellophane
swab. Mazzoti and Osorio,”® who compared -the two, found th:jnt
scotch tape revealed more positives. The authf)rs employed a strip
of scotch tape, an inch wide and about three inches long, held for
sampling with the gummed side out over the bott(_)m end of a test-
tube, a method which was later found to have been already §uggested
by Von Hofe.!! After pressing down the adhesive surface in seve.ral
places on the perianal region, the tape was m'ounted, .gummed side
down, on a 114 x 8-inch slide, and examined mlcroscoplcal.ly for ova.
It was found advantageous to introduce a drop of fluid (norma.ml
saline or decinormal sodium hydroxide) under the tape before exami-
nation. The microscopy was carried out by the writers. !

It is of interest—as bearing on the efficiency of scotch tape in re-
moving eggs from the anal skin area and [{ermitting then? to be diag-
nosed by the microscopist later—that while few .Enterobws ova were
encountered, the eggs of other nematode parasites were frequently
found. Altogether, there were 48 hookworm, 36'Ascams, and 68

Trichuris positives—8, 6, and 11 percent, respectively—of the 634
individuals examined. In 21 instances, eggs of tvs.ro or more p-arasmc
species were present. While the particular infiivu.fluals examined py
scotch tape were not then given fecal examinations, other studies
indicated that over three fourths of the natives harl?ored hookworm
and whipworm, and more than half of them, :Ascam.. The presence
of eggs of these parasites on the perianal skin furnished objective
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evidence—confirmed by visual observation—that, generally speak-
ing, bathing had not recently occurred before the examinations were
made, a requirement for the detection of pinworm ova.

RESULTS

The series studied includes 634 natives examined during the period
of March 15 to April 9; of these, 632 were examined once, and two of
them, twice.

Agana Civilian Hospital. Through the cooperation of the physi-
cians in charge of the various wards, examinations were made before
in-patients were bathed in the morning. Of 74 males (ages 5 months
to 64 years) and 52 females (ages 3 months to 60 years), none was
discovered positive for pinworm. It might be added that no pin-
worms were found in examining the washed stools of 7 pediatric
cases, after treatment for hookworms.

Agat School. The majority of the school children of Agat, a coastal
village about ten miles southwest of Agana, was examined. This in-
cluded 166 boys (ages 7 to 19) and 126 girls (ages 7 to 20). No pin-
worm ova were found in these 292 examinations.

Dededo School. Dededo is a village about six miles northwest of
Agana. One hundred children (ages 7 to 14) were examined. Of 51
boys and 49 girls, two were positive, a boy of 11 and a girl of 8.

Agana Schools. Before the war, Agana was the only large town
on Guam. It is situated on the shores of Agana Bay on the west
coast of the island and now, in the ruined city and its environs, there
dwells the largest “‘urban” group of natives on the island. Children
to the number of 106 in the age group of 7 to 11 were examined, about
half of the number coming from each of the two Agana schools. Of
50 boys and 56 girls, two were positive, a boy of 8 and a girl of 7.

Agana Families. In view of the familial status of pinworm infec-
tion, the families of the two Agana children found positive were
sought out. All the members of these families were not available for
examination but, in each case, the mother was included. Of 7 exam-
ined in one family (ages 2, 4, 5, 8, 9, 12, and 31), only the 8-year-old
boy, earlier diagnosed in the school group, was again found positive.

Of 5 examined in the second family (ages 1,8, 5,7, and 27) two boys,

- 1 and 5 years old, were positive. The 7-year-old girl, diagnosed
. earlier in the school group, failed to show ova on re-examination.
.~ These two families, therefore, had 4 positives in the 12 members
. examined at least once.

These examinations are summarized by age groups in the accom-

panying table.
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Age Distribution of 634 Natives of ‘Guam, M.1, Ezamined by Scotch Tape for
: the Qva of Enterobius vermicularis during March to April 1945

Individuals Ezamined by Scotch Tape | Independent Series of
Ages Necropsies (Data of
Male Female Positive H. M. Zimmerman) \
8145 22 17 2boys: 1,5 52
boy, 8 3
6-10 178 169 §Q i il
11-15 101 63 boy, 11 s 20
1620 13 13 none
21-30 5 6 none 26
31-40 5 8 none 29
41-50 12 9 none 23
51-60 9 3= none 14
61 and over 1= 0 none 200
Total 346 288 6 in 634 187

aEldest male examined by scotch tape, 64; female, 60.

bE]dest necropsied male, over 70; female, over 80.

Both sexes are represented in each age group and in about equal numb.ers. Of 187 necrop-
sied, 45 percent were males compared to 55 percent males in the 634 examined by scotch tape.

Necropsy Records. Through the kindness of Commander H. M.
Zimmerman, MC, USNR, a pathologist of the U. S. Naval Medical
Research Unit No. 2, who had the opportunity of conducting an
autopsy service at the Agana Civilian Hospital (later U. S: Naval
Military Government Hospital No. 208), the writers are enabled to
include a summary of his findings with reference to pinworm. One
hundred and eighty-seven necropsies of Guamanians, in which the
large bowel was examined, did not reveal a single instance of Entero-

bius. The age grouping of those necropsied is included in the last

column of the attached table. :
Earlier Records from Guam. While the present inquiry, designed
specifically to reveal the status of pinworms, appears to be the ﬁrst
made on the island, published annual reports of naval m.edlcal
officers, stationed there, furnish some supplementary information.
The earliest noted record of the presence of pinworm on Guam 1s
in a brief report by Kerr!? of the finding of several species of h(?l—
minths, including Ozryuris, in the post-treatment stools of 14:- chil-
dren. Kerr is not explicit, however, as to whether the chll(%ren
treated were exclusively native; helminthic infections in American
military personnel and their families, stationed in Guam, have been

12. W. M. Kerr, Note on the existence of Agchylostoma duodenale in Guam. U.S.Nav.M.
Bull,, 5:145, 328, 1911.
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a preoccupation of the U. S. Navy medical officers since the first
report in 1899.!3 Kindleberger'* listed - “Oxyuris vermicularis—
rare.”” A year later, in reviewing 7,668 fecal examinations made
during the period September 1, 1906—July 1, 1912, he summarizes:
“Infection with Oxyuris vermicularis Linnaeus, 1758, is apparently
extremely rare. In the 2 cases found, both children, the ova and
adult parasites were discovered in stools which also contained the
ova of 3 other parasites.”!?

Grant!® mentions: “Ozyuris vermicularts was observed,” bul with-
out giving details. Reed,!” summarizing a survey of 1,957 fecal ex-
aminations on natives, noted that ‘“‘in addition to the roundworms,
whipworms and hookworms, Strongyloides stercoralis embryos and
Oxyuris vermicularis ova have been frequently observed.” The num-
ber of positives is unspecified. Mumford and Mohr,® from their
survey of the literature on diseases in the Pacific, state: “Oxyuriasis
—A few cases have been reported from the Japanese Mandated
Islands and Guam. . . . It is recorded from the Marshall Islands
and from the Carolines.” :

McKinley,” in his “Geography of Disease,” omitted Enterobius
from his questionnaire, and Simmons et al,? in their “Global Epi-
demiology,” noted that “infection with Enterobius vermicularis was
rarely observed on Guam” but has “been recorded” from the Japa-
nese Mandated Islands.

From these reports it would appear that, although the presence of
pinworm was not specifically sought earlier, its status in Guam and
neighboring islands has not been that of an obtrusive infection and
may, indeed, have been rare for at least several decades.

3

DISCUSSION

Of opposite import to the pinworm situation on Guam are the
findings in Manila, P. 1., 1,595 statute miles west. Chanco and
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Soriano?! found an incidence of 75.2 percent of Enterobius positives
by one N. I. H. swab in a study of 481 Manila school children and 59
adults from the Associated Charities. Later, Chanco?? reported 41
percent of the caeca of 200 cadavers at the city morgue of Manila as
containing pinworms, with positives in all age groups from 16 to 80.

The Manila findings are higher than the 41.5 percent positives in
2,895 white children and adults in Washington, D. C.,* and the 60
percent in 300 non-institutionalized school children in Toronto,
Canada.?* These are but samples of the high incidence of Enterobius,
revealed especially in temperate latitudes and in institutions, since
Headlee?s reminded American parasitologists of the inadequacies of
fecal examination for diagnosis of this helminth, and Hall? intro-
duced the N. I. H. swab.

Among reports of generally high incidence, there are four from
more southern latitudes, which suggest a lower incidence. Waring,?
in Charleston, South Carolina, found 11 percent incidence in hospi-
talized children, 14 percent in white rural school children and 54
pereent in an orphan asylum, basis one N. I. H. swab. Cram, Jones,
and Reardon® examined one N. I. H. swab, taken by the mothers of
438 white school children from a part of West Tampa, Florida,
settled mostly by Latin-Americans, and found only 16 percent inci-
dence with Enterobius. These authors considered the single swab
technique, as thus employed, far from adequate; however, it seems
probable that the West Tampa group had a lower incidence than
that reputed from more northern communities.

In Puerto Rico, Brady® found in two children’s institutions only
30 percent of 50 girls and 12 percent of 52 boys positive by 4 N. I. H.
swabs, and remarks that the ‘“results are of interest because . . . a
high incidence was anticipated . . . and the number of colored
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persons is not enough to explain the low incidence.” In México, non-
tropical México City shows a much higher incidence than tropical
communities like Veracruz, Mérida, Yuc., Chetumal, Q. R., and
Huixtla, Chis. Mazotti and Quintanar® reported one examination
by scotch tape on each of 1,551 boys in México City with a finding
of 48 percent positive. However, in similar examinations of 1,120
boys, 6 to 15 years of age in the four tropical localities mentioned
above, Mazzotti®! found only 13 percent positive.

Why incidence less than currently anticipated should tend to ap-
pear in southern and tropical areas is not clear, especially when
standing in such contrast are northern cities like Toronto, Canada,
and Amsterdam, Netherlands (in which Schiiffner?? estimates 100
percent of the children are infected). In the case of Guamanians, the
possibility that a racial tendency towards low incidence is involved
seems ruled out by the fact that high incidence in related ethnic
stocks occurs in metropolitan Manila. Brady?® discounts a racial
interpretation of his Puerto Rico figures. He suggests, instead, that
the constantly strong breezes of Puerto Rico may sweep away many
ova; that temperatures never below 62° may favor decreased via-
bility of the ova, and that increased time spent out-of-doors by chil-
dren decreases their contact with the ova. Added to these, consid-
eration should be given to the sparse and loose clothing worn by
children in the tropics, which may cause the retention of fewer ova
on garments, in contrast to opposite possibilities with the added
layers of clothing necessary in chillier climates. Sparse clothing
would also give more sunshine exposure to such ova as are retained
on either clothing or skin. High humidity may also act by tending
to anchor ova to the skin and clothing so that they become less dis-
persed in the environment and are thus more easily reached by the
deleterious effects of sunshine and continued humid heat.*

Jones and Jacobs?®*® found that, at 79-84° F., eggs died rapidly at
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38-46 percent relative humidity, and that less than 10 percent sur-
vived two days at 64-80 percent humidity. The review of Heller’s
work?® suggests that eggs, becoming infective at 70 percent humidity,
were then poorly viable and that a heavy mortality of infective eggs,
after four to five hours at body temperature, contrasted with good
viability for four days at 61-64° F. If such factors do exercise the
controlling influence on the transmission of Enterobius infection on
Guam, the counterbalancing factors, which permit high incidence in
a large city like Manila (600,000), with similar ethnic and climatic
factors, remain puzzling.

Of related interest was the absence of tapeworms in Guamanians,
although Hymenolepis nana was.found during routine fecal examina-

tions of service personnel statiofied on the island. This absence of -

tapeworms has been attested periodically over the years in the re-
ports of naval medical officers on duty there. It seems possible that
tailure of H. nana to become established is related to the causes for
the low incidence of Enterobius, inasmuch as both are similarly trans-
mitted. This is the more notable in that conditions of considerable
fecal contamination of the Guamanian environment are evidenced
by high incidence of hookworm, Ascaris, Trichuris, and intestinal
protozoa.

The questions raised suggest the need of further data on the inci-
dence of Enterobius vermicularis and Hymenolepis mana in non-
institutionalized children in tropical communities, with associated
data on temperature, humidity, racial stocks, customs, and so forth.
Factors which control their epidemiology are still inadequately
understood.

SUMMARY

An exceptionally low incidence for Enterobius vermicularts (one
percent) was found among native Guamanians examined by scotch
tape. Necropsies failed to reveal pinworms. Earlier records point to
a low incidence of pinworms for at least several decades. This record
indicates that conditions on Guam, in which there occurs widespread
intestinal parasitism, do not favor the life history of this parasite.

Of subsidiary interest is the absence of evidence of tapeworm in-
fections in natives of Guam. In the case of Hymenolepis nana, this
suggests that unfavorable conditions for its transmission are related
to conditions unfavorable for Enterobius.

36. E. R. Heller, The epidemiology of enterobiasis. Med Parasitol. & Parasit.Dis., 13:
16-23, 1944 (Rev.in Trop.Dis.Bull., 42:579, 1945).
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