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One of the major orientations of medi-
cal anthropology is toward the elucida-
tion of the various ways in which patterns
of health, disease, and death reflect the in-
terdigitation of cultural and biological
phenomena in human populations (Al-
land 1966; Lieban 1977; Foster and An-
derson 1978). Research into this question
has ranged from the effects of accultura-
tion on disease patterns (Neel 1970; Gar-
ruto 1981) to the relationship between
specific social behaviors and unusual dis-
ease occurrences (Glasse 1967), and to
the way the perception of a disease influ-
ences its distribution (Smith and Guinto
1977), to name but a few.

We approach the problem of biocul-
tural interaction by comparing historic
trends in infant death in the Sephardic
community of Gibraltar to those of the
rest of the civilian population. Earlier re-
search has shown that the Gibraltar Jews
displayed a lower infant mortality rate
(IMR), deaths under one year of age per
1,000 live births, than non-Jews (Saw-
chuk and Flanagan 1979). Similar find-
ings have been documented for other Jew-
ish communities (see Schmelz 1971; Per-
itz and Tamir 1979; Abramson and
Goffin 1979; Davies 1979). Long-term
studies, reliable data on cause-specific
mortality, and statistical testing of these
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findings are noticeably absent, however
(Schmelz 1971; Sawchuk and Herring
1984).

The purpose of this paper is threefold:
first, to describe the secular trend in in-
fant mortality in the Jewish and non-Jew-
ish inhabitants of Gibraltar from 1870 to
1959; second, to identify the age and
cause-specific nature of the observed
mortality differential; and finally, to ex-
plain the temporally defined disparity in
the infant death rates in the two groups.

The historical development of the civil-
ian population in general and the Se-
phardic community in particular have
been described elsewhere (Sawchuk
1978, 1980; Sawchuk and Waks 1983;
Sawchuk and Herring 1984). The reader
is referred to these for a more thorough
discussion of the population and its set-
ting.

Materials and Methods

Research since 1974 into the Sephardic
community of Gibraltar has resulted in a
comparatively large data base derived
from religious and civil sources (Sawchuk
1980). A comparable data base for the
non-Jewish residents was constructed
from hand-transcriptions of the infant
deaths recorded in the civilian death reg-
isters from 1870 to 1909, and from infor-
mation contained in the Annual Report
on the Public Health of Gibraltar from
1914 to 1959.

Three time periods were constructed so
that major changes in the IMR could be
evaluated over time: 1870-99 (period 1),
1900-29 (period 2), and 1930-59 (period
3). Neonatal (under 1 month) and post-
neonatal (1 to 12 months) mortality were
assessed. Where sample size permitted,
postneonatal deaths were further parti-
tioned into deaths between 1 to 6 months
and 6 to 12 months so that the age struc-
ture of infant mortality could be more
precisely defined.

To identify more clearly the source of
the infant mortality differential, cause-
specific neonatal and postneonatal mor-
tality rates were computed for each time
period. The following leading causes of
deaths were examined: (1) the diarrheal
complex, including deaths attributed to
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diarrhea and gastroenteritis; (2) the
pneumonia/bronchitis complex; (3) the
nutritional complex, including maras-
mus, inanition, anemia, and debility; and
(4) “difficult dentition” or “‘teething.”
The remaining causes of death were as-
signed to a category designated as
“other.”

The synergistic effects of the first three
categories underlie the weanling diarrhea
phenomenon observed in developing
countries (Latham 1975) and constitute
the major source of the disparity in IMRs
between developed and nonindustrial
countries today (Klein 1980). To exam-
ine the possibility that this triad underlay
the infant mortality differential in Gibral-
tar, diarrhea, pneumonia/bronchitis, and
nutritional deaths were pooled into a sin-
gle category. It will be demonstrated in
the analysis section that deaths attributed
to “teething” also belong in this category
and that they were, in fact, deaths due to
weanling diarrhea.

The G statistic, a log-linear test of
homogeneity (Sokal and Rohlf 1969;
Feinberg 1980), was used to evaluate the
significance of the observed mortality dif-
ferentials.

Analysis

Figure | depicts the infant mortality
differential between the Jews and non-
Jews of Gibraltar from 1870 to 1959. Ow-
ing to the relatively small Jewish sample,
the IMRs were smoothed using ten-year
moving averages. As Figure | shows, the
Jews had consistently lower rates of infant
death throughout the study period.

G statistic analysis (Table 1) indicates
that the mortality differential was highly
significant from 1870 to 1899 (G = 10.73,
Idf; @ = .01), that it remained significant
from 1900 to 1929 (G = 4.5], ldf, a =
.05), but that from 1930 to 1959 it was no
longer statistically significant (G = 0.73,
Idf; @ = n.s.).

The common problem of underreport-
ing of infant deaths in historical studies
(Thestrup 1972; Knodel and Kintner
1977) does not seem to be the source of
the observed mortality differential. As
Table 1 shows, underreporting and/or
overestimation of the age at death, indi-

cated by the low proportion of deaths un-
der one month (see Knodel and Kintner
1977), occurred in both groups from 1870
to 1899. From 1900 to 1929, underreport-
ing was confined to the non-Jews. The
small number of Jewish deaths (n = 6)
from 1930 to 1959 probably accounts for
the low proportion of deaths under one
month.

Both groups experienced a reduction in
IMRs from 1870 to 1929 (Table 1).
Among the Jews, infant mortality
dropped by 21.5 primarily because of an
overall reduction in postneonatal deaths.
In the non-Jews the reduction in IMR
was even more pronounced, with a de-
cline of 33.0. The drop in this group was
confined principally to the 6- to 12-month
age category.

An even greater diminution in infant
deaths took place from 1900 to 1959.
Among Jews, the IMR dropped by 57.3
to reach a low of 30.3 infant deaths per
1,000 live births, The most marked im-
provement occurred in neonatal mortal-
ity. A more dramatic reduction of 76.7 re-
sulted in an IMR of 42.0 among non-
Jews. As in the previous period, survivor-
ship improved primarily in the postneo-
natal group.

The information in Table 1 was also
used to assess whether the mortality dif-
ferential was influenced by breast-feeding
behavior. Following Bourgeois-Pichat
(1951), the slope of the line connecting
cumulative infant mortality at six months
and at one year was compared to the
slope of the line connecting cumulative
infant mortality at one and six months. It
has been argued that a ratio above unity
denotes a breast-feeding population,
while a ratio below unity indicates a pop-
ulation using artificial feeding (Knodel
and Kintner 1977). Since the ratios for
the Jews and non-Jews are greater than
unity, it would appear that breast-feeding
was common to both groups. This finding
is consistent with early medical reports
that state that the majority of infants born
in Gibraltar were breast-fed (Dansey-
Browning 1913:13).

Cause-specific IMRs presented in Ta-
ble 2 demonstrate that the relative advan-
tage in infant survivorship among the
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Sanitary-social reforms in Gibraltar and secular trends in infant mortality rates in the Jew-
ish and non-Jewish residents.

Table 1
Infant deaths and age-specific infant mortality rates among the Jewish and non-Jewish res-
idents of Gibraltar, 1870-1959.

Infant mortality rate
(per 1,000 live births)
Died Survived Gtest | Total =1 =6 Ratio of
Period <lyr. 2lyr. statistic | IMR <lmo. <6mo. <l2mo. | slopes
1870-99 Jews (733) 80 653 109.1 259 43.7 39.6 1.43
non-Jews 2,188 12,238 10.73** | 151.7 27.8 57.1 66.8 1.84
(14,426)
1900-29 Jews (468) 41 427 876 32.1 29.9 25.6 1.35
non-Jews 1,241 9,218 4.51* 118.7 306 45.3 42.7 1.48
(10,459)
1930-59 Jews (198) 6 192 30.3 5.1 10.1 15.2 2.36
non-Jews 389 8878 0.73ns | 42.0 22.1 10.5 9.4 1.42
(9,267)
*a = 0]
*a = .05

Jews from 1870 to 1899 was due primarily
to fewer deaths attributed to ““difficult
dentition” or “teething.” The “teething”
death rate among non-Jews stood at 21.4

per 1,000 live births, a rate five times

greater than that for Jewish infants.
Although the interpretation of “teeth-

ing”’ remains controversial today (Mc-
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Table 2
Cause-specific infant mortality rates (per 1,000 live births) by age group, 1870-1959.
< 1 mo. 1-12 mo. Total

Cause of death Jews  non-Jews Jews  non-Jews Jews  non-Jews
1870-1899 '
Difficult dentition/

Teething — — 4.1 21.4 4.1 21.4
Diarrhea/

Pneumonia/

Bronchitis

nutritional complex 9.5 10.5 39.6 4.1 49.1 54.6
Other 16.4 17.3 39.6 58.3 56.0 75.6
1900-1929
Diarrhea/

Pneumonia/

Bronchitis

nutritional complex 14.9 23.5 57.6 38.4 69.1
Other 17.1 32.1 30.3 49.2 49.4
1930-1959
Diarrhea/

Pneumonia/

Bronchitis

nutritional complex — 1.4 10.1 13.8 10.1 15.2
Other 5.1 20.7 15.2 6.0 20.2 26.8

Keown, Record, and Turner 1975; Brit-
ish Medical Journal 1970, 1975; Kiple
and Kiple 1977; Cohen and Walker 1979;
Cohen, Hendricks, and Walker 1979), we
view “teething” as a multifactorial dis-
ease complex that corresponds to weanl-
ing diarrhea (Gordon, Chitkara, and
Wyons 1963). Weanling diarrhea is the
product of synergy between enteric infec-
tions, malnutrition, repeated insults from
infectious disease, and a poor weaning
diet that sets up a vicious cycle of gas-
troenteritis/malnutrition, lowering over-
all disease resistance {Latham 1975; Jel-
liffe and Jelliffe 1978).

There are a number of reasons for
drawing this conclusion. First, a detailed
examination of the seasonal distribution
of teething deaths from 1870 to 1899 in-
dicated that the distribution pattern re-
sembled that of diarrheal deaths (Figure
2). Second, analysis of 284 cases of teeth-
ing deaths where a secondary cause was
listed revealed that almost three-quarters
of the latter were attributed to convul-
sions (35%), diarrhea (30%), and nutri-
tional disorders (7% ). Other studies have
interpreted similar symptoms as nutri-

tional tetany (Kiple and Kiple 1977) and
weanling diarrhea (Hansen 1979). Fi-
nally, Gibraltar’s medical officers consis-
tently identified a number of ecological
conditions that would predispose infants
to weanling diarrhea: unsatisfactory and
contaminated milk and water supplies,
deplorable sanitation and scavenging sys-
tems, overcrowded and inadequate hous-
ing, and the domestic squalor endured by
the poor (MacPherson 1892; Elkington
1901).

From 1900 to 1929, the decline in the
non-Jewish IMR was due largely to a re-
duction in postneonatal deaths assigned
to “other”” causes (Table 2). The less pro-
nounced decline in the Jewish IMR re-
lated principally to a fall in postneonatal
deaths attributed to the weanling diar-
rhea triad. Although the magnitude of the
mortality differential diminished from
1900 to 1929, Jewish infants continued to
be significantly less vulnerable to the
weanling diarrhea triad.

“Teething” ceased to be a major cause
of infant death in Gibraltar after 1900. Its
diminution relates, in part, to changing
paradigms of disease causation associ-
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Figure 2
Infant deaths attributed to teething and diarrhea, 1870-99.

ated with the emergence of modern bio-
medicine. “Teething’’ was an acceptable,
albeit controversial, disease category in
the latter part of the 19th century (see
Smith 1889; Neaderland 1952; Radbill
1965). By the early 20th century, how-
ever, its nonspecific and manifestational
definition was irreconcilable with the new
philosophy of disease specificity (one mi-
crobe = one disease). This affected the
way in which teething was recorded as a
cause of death in Gibraltar.

A comparison of hand-transcribed
teething deaths and Gibraltar’s pub-
lished health reports indicated that even
though Gibraltar physicians continued to
certify teething deaths, these were subse-
quently reassigned to other categories in
the published reports. Furthermore, the
categories to which teething deaths were
shifted depended on the personal tastes of
the various medical officers. Conse-
quently, the decline in teething deaths in
Gibraltar is to some extent an artifact of
shifting biomedical paradigms and of the
subjective biases of the medical officers.

From 1930 to 1959, both groups expe-
rienced a considerable reduction in neo-
natal and postneonatal mortality. The
greatest decline occurred in postneonatal

deaths attributed to the diarrhea, pneu-
monia/bronchitis, and nutrition triad
(Table 2). Among the non-Jews, post-
neonatal deaths due to this triad fell from
57.6 to 13.8 per 1,000 live births over the
two respective periods (1900-29/1930~
59). While differentials in cause-specific
mortality still persisted between the two
groups, the disparity in total IMRs be-
tween the Jews and non-Jews was not sta-
tistically significant (G = 0.73, ldf; a =
ns).

Discussion

The progressive diminution in infant
deaths in Gibraltar and the concomitant
narrowing of the infant mortality gap be-
tween Jews and non-Jews are closely tied
to the development and elaboration of
biomedicine. Here biomedicine refers to
the predominant medical theory and
practice of Euro-American societies and
to the distinctive system of ideas and
practices associated with its presence
(Hahn and Kleinman 1983).

Although the biomedical transforma-
tion of Gibraltar affected all Gibraltari-
ans, its impact was relatively greater on
the non-Jewish segment of the popula-
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tion. We argue that a constellation of so-
ciocultural features of the Jewish com-
munity significantly buffered Jewish in-
fants from the high risks of death
prevalent in Gibraltar during the latter
part of the 19th century, and from the
weanling diarrhea triad in particular.
These features include higher socioeco-
nomic status, a lower fertility rate, a sys-
tem of hierarchical welfare, and beneficial
attitudes toward health, hygiene, and dis-
ease that, interacting together, reduced
the risks of infant death.

The relationship between socioeco-
nomic status and infant mortality is well
known (Klein 1980) and has been shown
to be associated with persistent intra-
population variation in infant mortality
rates (Morris and Heady 1955; Kiple and
Kiple 1977). Historical evidence suggests
that the Sephardim enjoyed a higher so-
cioeconomic status than other Gibraltar-
1ans owing to their almost exclusive par-
ticipation in lucrative mercantile occu-
pations (Sawchuk 1978). Consequently,
members of the Jewish community
tended to be relatively advantaged in
terms of housing, nutrition, and medical
care (Burford-Hancock and Collins 1889;
Montegriffo 1978; Sawchuk and Flana-
gan 1979).

Numerous studies have demonstrated
that Jews tend to have lower fertility than
the general populations within which
they reside (see Della-Pergola 1980). This
proved to be the case in Gibraltar. As the
crude birth rates in Figure 3 suggest, the
fertility rate of the Sephardim was sub-
stantially lower than that of the non-Jew-
ish residents of Gibraltar. Furthermore, a
previous study of Jewish fertility (Saw-
chuk 1980) demonstrated that the in-
creased risks of infant mortality associ-
ated with multiparity (Wray 1979), early
and late pregnancies, and illegitimate
births (Lomax 1972) would not be ex-
pected in the Sephardic community.

It has been suggested that traditional
patterns of culture and certain religious
observances may reduce the risks of dis-
ease and death in Jewish communities
(Fishberg 1911; Solis-Cohen 1946; Jaka-
bovits 1967; Weisenberg 1969; Munter
1977). Jewish tradition, for example, em-

phasizes medical care as a community
service (Marcus 1947). In Gibraltar, the
Sephardic community had a complex sys-
tem of community care for the poor and
ill (Serfaty 1958) best described as a hi-
erarchical welfare system (see Geertz
1979). A taxation system (Escamot) im-
posed by the community leaders (Hebrew
Syndicks) and the Chief Rabbi served to
collect money from Jewish merchants,
traders, and proprietors, proportionate to
their means. The threat of excommuni-
cation (Herem) provided a powerful sanc-
tton for the system. Funds were redis-
tributed to the Jewish poor in the form of
food, clothing, and other services,
through a number of voluntary sodalities.
In addition, a Sick Jewish Poor Relief So-
ciety, to which every Jew made weekly
contributions, operated from 1866 on-
ward (Serfaty 1958).

The mosaic-Talmudic hygienic rituals,
which prescribe personal, domestic, and
civil sanitation (Solis-Cohen 1946) may
enhance the probability of survival of
Jewish infants when sanitary conditions
are poor. Itis the duty of a Jew, moreover,
to use every resource to overcome disease
(Jakabovitz 1967) and personal health
care is a moral obligation (Schleiden
1883; Weisenberg 1969). The alleged
promptness with which Jews seek medi-
cal attention (McCarthy 1912; Bogen
1931) and their purported willingness to
accept new preventive measures and
therapy (Fishberg 1911) may also stem
from this attitude.

These aspects of the Jewish cultural
pattern stand in contrast to what is
known for non-Jewish Gibraltarians. Gi-
braltar’s medical officers complained
about the lack of an elemental concept of
personal or domestic hygiene (Mac-
Pherson 1892; Fowler 1912); the lack of
appreciation of the dangers associated
with common childhood diseases, such as
diarrhea and measles (Smales 1922); and
the prevalence of folk remedies such as
the application of lamb’s fat and pigeon
entrails to body parts (MacPherson
1892). The situation of the poor in Gi-
braltar was doubtless comparable to that
described for Victorian England, where
the cost of medical care, the fear and dis-
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Birth rate per 1,000 living for the Jewish and non-Jewish residents of Gibraltar (based on

the census of 1878, 1891, 1901, 1911, 1921

trust of doctors, the practice of folk med-
icine, and a fatalistic attitude to infant
deaths made the poor unwilling to call in
doctors for infant diseases (Wohl
1983:18).

The elaboration of biomedical sani-
tary-social ideals in the late 19th and
early 20th centuries, however, stimulated
a dramatic decline in infant mortality in
Gibraltar (see Figure 1). Significant im-
provements in the water, sewage, and
food supply, begun in the 1890s, were
substantially complete by the 1920s. Al-
though it is difficult to elucidate the ef-
fects of specific practices on mortality
rates (Condran and Crimmins-Gardner
1978), there is little doubt of the relation-
ship between high infant mortality rates
and sewage disposal practices (Dyhouse
1978).

The influence of the child welfare
movement and the growing conviction
that infant deaths were preventable
(Shryock 1979; Dyhouse 1978) led to the
establishment of the Child Welfare
Centre in Gibraltar in 1918. The primary
function of the Centre was to socialize Gi-
braltar mothers into the ideals and prac-
tices of biomedicine (see Smales 1923:41).
Increased concern with maternal and
child health led to the development of

, 1931, 1951 respectively).

other specialized institutions, such as the
Maternity and Children’s Wards in the
Colonial Hospital in the 1920s. In addi-
tion, the 1900s were marked by the emer-
gence of a number of voluntary sodalities
that attempted to improve the lot of the
poor and sick in Gibraltar. One of these,
the Gibraltar Needlework Guild (estab-
lished in 1920), specialized in distributing
infant clothing to needy, expectant moth-
ers.

In short, institutions and practices that
had long existed among the Sephardim
by virtue of their religious and ethnic his-
tory began to proliferate among the non-
Jews in the early 20th century. The net f-
fect of drastically improved public sani-
tation and community care for the poor
and ill and better health and hygiene
practices was a reduction in the vuinera-
bility of non-Jewish infants to the wean-
ling diarrhea triad and thus a marked in-
crease in infant survivorship.

Summary

The transformation of the patterns of
infant death in Gibraltar coincided with
the elaboration of biomedical sanitary-so-
cial ideals and practices and, possibly,
with the demographic transition to
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smaller families. This is reflected in the
progressive reduction in infant deaths in
both groups over time. The impact of this
culture change, however, was greater in
the non-Jewish segment of the population
and is reflected in the gradual diminution
in the Jewish advantage vis-a-vis infant
mortality over time. This narrowing of
the gap between Jewish and non-Jewish
rates fits the general pattern observed in
similar European and American compar-
ative studies (Schmelz 1971).

The Jewish advantage in Gibraltar op-
erated at a time when infant mortality
rates were high and when ecological fac-
tors increased the risks of infant death. In
particular, Jewish infants died signifi-
cantly less frequently from teething, in-
terpreted here as weanling diarrhea,
when the ecological conditions in Gibral-
tar were at their worst (1870-99). Al-
though interpretation of the cause-spe-
cific differential from 1900 to 1929 is com-
plicated by the elimination of teething as
a disease category, Jewish infants died
less frequently from the diarrhea, pneu-
monia/bronchitis, and nutrition triad
that underlies the weanling diarrhea phe-
nomenon. When non-Jewish infant
deaths from the weanling diarrhea triad
fell dramatically from 1930 to 1959, the
Jewish advantage in infant survivorship
ceased to be statistically significant.

The Gibraltar findings suggest, there-
fore, that Jewish communities experience
significantly lower IMRs than their non-
Jewish neighbors when ecological condi-
tions are poor, fertility rates are high, and
when weanling diarrhea is a major cause
ofinfant death. Our results also fall in line
with the observation that mortality differ-
ences within the same population will
narrow as public and private hygiene and
the use of health services become univer-
sal, and as family limitation methods
bring birth rates in line (Schmelz 1971).

The elaboration of biomedical sani-
tary-social ideals and practices among
non-Jews in Gibraltar represents a case of
cultural convergence toward a system
that historically operated within the Jew-
ish community. Consequently, as the new
ethnomedical ideas, practices, and insti-
tutions became established among non-

Jewish Gibraltarians, the initially dissim-
ilar epidemiological patterns of infant
death were gradually transformed into es-
sentially similar patterns by the 1930s.
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Mechanical Properties of a
North American Aboriginal
Fishing Line: The Technology
of a Natural Product
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Humanity has long exploited the or-
ganic world for materials to produce ar-
tifacts. While organic materials are read-
ily available, their native properties are
rarely well suited to human needs; ma-
nipulating these properties is probably
humanity’s oldest technology. Here I de-
scribe the mechanical significance of the



