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Synopsis ....................................

The long downward trend in the practice of breast
feeding was reversed during the 1972-73 period. Data
from the National Survey ofFamily Growth conducted by
the National Center for Health Statistics were used to

investigate the social correlates of breast feeding during
the periods 1970-72 and 1973-75 to determine if these
factors were related to the reversal in the breast feeding
trend.

A multivariate log linear modeling technique was used
to test hypotheses regarding the direct and indirect ef-
fects of education, race, employment status, and source
ofprenatal care. While education, race, and employment
status were directly related to the breast feeding deci-
sion, the analysis showed that the trend in breastfeeding
was unrelated to these correlates.

Two alternate conclusions may be drawn from these
findings:first, it is possible that changes in infantfeeding
practices occur earlier in some groups than in others,
but the characteristics that distinguish such groups are
not included in conventional social demographic data.
Alternately, it is possible that the practice of breast
feeding appeals equally to all social groups, and
changes in the practice occur in response to broad social
forces which affect society as a whole.

A DRAMATIC REVERSAL in breast feeding trends oc-
curred in the early 1970s. The long downward trend in
breast feeding, which had begun at least two generations
before (1), reached its low point in 1972 and then began
to climb rapidly upward, reaching levels higher than any
previously recorded. The low point was reached in 1972
when only 22 percent of newborn infants in hospitals
were breast fed (2). By 1980, the last year for which
there is a published estimate, that figure had risen to 55
percent (3), two and one-half times as high as it had been
just 8 years earlier. So quick a national turnaround in
health-related personal behavior is rare in American his-
tory and perhaps unprecedented in times of peace. An
understanding of how and why the change occurred
would be helpful to specialists in the field of infant health
as well as those in other public health fields who depend
on changes in personal health habits for results.
One approach to an investigation of the causes of

changes in personal health practices is to identify the
special characteristics of the groups who made the
changes or those who changed first. That was our ap-
proach: the infant feeding practices of women in different
socioeconomic groups were compared for two time peri-
ods-before and after the breast feeding trend was re-
versed- 1970-72 and 1973-75. Should one group stand
out for the rapidity with which it switched to breast
feeding in this period, its characteristics could provide
clues to the underlying cause of the change.
The data for this study came from the National Survey

of Family Growth, Cycle II (NSFG), which was con-
ducted by the National Center for Health Statistics in

1976. Surveyed was a representative national sample of
8,611 women, aged 15-44, who were currently or for-
merly married or single with children. Interviews were
conducted in their homes. For each baby who lived at
least 2 months, each mother was asked if she had breast
fed "at all." The measure of breast feeding in this report
is the percent of babies born in the period 1970 through
1975 whose mothers reported that they were breast fed.
There were 5,573 babies born to women in the sample in
those 6 years, but they are representative of 19,555,000
babies born in the population because each sample baby
represented on the average about 3,500 births in the
population. The babies represented by the NSFG sample
comprise about 98 percent of the 19,987,000 babies born
from 1970 through 1975 in the United States (4). The
statistics on breast feeding in this report were based on
the sample cases, but they were adjusted to project esti-
mates for the population. Because they are estimates
based on a sample, the statistics are subject to some
sampling error. The details of the sampling plan, the
estimating procedure, and sampling error have been de-
scribed elsewhere (5).

About 26.5 percent of the babies born in the 6-year
period were breast fed. In the first half of the period,
1970-72, when breast feeding was still declining, about
23.6 percent were breast fed. From 1973-75, the second
half of the period, which marked the beginning of the
upward trend that has continued to the present, 29.8
percent of the newborns were breast fed. Our particular
interest, however, is to compare breast feeding trends in
different subgroups of the population. The basic data for
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Table 1. Number of infants and percent breast fed at all, by
mother's race, employment status, education, source of prenatal

care, and baby's year of birth

Bom 1970-72 Born 1973-75

Race, employment status, Number Percent Number Percent
education, and source of care of infants breast fed of infants breast fed

White, employed
High school or less:
Own physician ........... 341 17 238 23
Clinic .................... 74 21 66 16

More than high school:
Own physician ........... 126 43 103 42
Clinic .................... 25 28 17 50

White, not employed
High school or less:
Own physician ........... 663 22 653 26
Clinic .................... 194 14 197 29

More than high school:
Own physician ........... 246 39 237 58
Clinic .................... 24 62 24 45

Black, employed
High school or less:
Own physician ........... 202 12 149 15
Clinic .................... 170 12 125 15

More than high school:
Own physician ........... 91 11 67 16
Clinic .................... 52 34 31 23

Black, not employed
High school or less:
Own physician ........... 246 13 244 19
Clinic .................... 357 10 368 10

More than high school:
Own physician ........... 38 15 30 35
Clinic .................... 26 28 23 18

such comparisons are given in table 1, which shows the
percent of babies breast fed in each period (1970-72 and
1973-75) with the groups classified according to the
mother's race, employment status, education, and
whether the mother's physician or a clinic provided pre-
natal care. The numbers of cases on which the estimates
were based are also shown in table 1.

Explanatory Factors

The four characteristics of mothers used to classify
were selected because of their known or suspected rela-
tionship to trends in breast feeding.

Race. During the long decline in breast feeding which
ended in 1972, the rate fell more rapidly for black
women than for white women (1), so much more rapidly
that black women, who once were considerably more
likely than white women to breast feed, were much less
likely to breast feed by the time the decline ended. Since
race was a factor in the downward trend, it may also have
figured in reversing the trend.

Employment status. Employment is often mentioned
as a potential obstacle to breast feeding because job
situations may not provide the time or surroundings
needed by nursing mothers (6). There is some evidence
that working women are less likely to breast feed, al-
though the difference between working and nonworking
mothers is not large while they are in the hospital (1,3).
Since 1972 women have won improvements in employ-
ment conditions; maternity leaves have been adopted
more widely, and they have been lengthened, making
breast feeding easier for working mothers. Thus employ-
ment may now tend to have a weaker effect on breast
feeding. Mothers were counted as employed if they were
employed at the time of interview. It would have been
preferable to have based that classification on employ-
ment status during or soon after the pregnancy. Unfortu-
nately, that information was not available for all mothers,
just those who had given birth recently. Since current
employment status correlates closely with past employ-
ment status, it is a good, though not precise indicator of
employment factors which may affect infant feeding de-
cisions.

Education. Changes in behavior tend to be made ear-
lier by well-educated persons. Thus bottle feeding began
among better educated mothers and only later spread to
the others (1). Education presumably makes people more
receptive to new ideas and more willing to adopt them. It
was to be expected, therefore, that as the benefits of
breast feeding became evident in the 1960s and early
1970s, educated women would be the first to breast feed
their babies.

Provider of prenatal care. During this period health
professionals, especially pediatricians, began to advise
mothers to breast feed rather than bottle feed their babies
(7). Their advice was amplified and reinforced by the
mass media, especially women's magazines, and by
organizations such as La Leche. It has been suggested
that the change in medical opinion on breast feeding
played a role in reversing the trend toward bottle feeding
(8), just as the earlier lack of support for breast feeding
by the medical profession was suggested as a cause of its
decline (9). While the NSFG provides no explicit infor-
mation about the advice on infant feeding received by
mothers from their physicians, it gives the source of
prenatal medical care which may have bearing on the
kind of advice given. We reasoned that because clinic
patients may be seen by a different physician during each
prenatal visit, physicians in a clinic are less likely than
private physicians to take the time to establish the rapport
needed to discuss a "new" idea like breast feeding (10).
Lacking the support of her prenatal care physician, the
clinic patient may be less likely to choose breast feeding.
This circumstance may have been true particularly at a
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time when breast feeding was being practiced by only a
few mothers, and it was not being provided for by many
maternity wards (11). Thus if their prenatal care was
provided by clinics, mothers could be expected to lag
behind the trend toward breast feeding.

Each of these factors-race, employment status, edu-
cation, and source of prenatal care-has been related to
the trend toward breast feeding in one or more published
studies singly, but never in combination. It is difficult to
interpret these one-to-one comparisons. The association
between one factor and infant feeding trends may be
spurious because the result may depend on a third factor.
Furthermore, two or more of the four factors may interact
in their effect on breast feeding because one factor, such
as education, may in turn depend for its magnitude and

even direction on another, such as race. For instance,
education might accelerate the return to breast feeding
among white mothers, but retard it among black women.
Only by considering several variables simultaneously can
we rule out spurious relationships and uncover interac-
tions. Our study is not an exhaustive analysis of all
factors that may be relevant to the decision to breast feed
or to the observed trends. We have focused only on a few
of the more important factors which are discussed in the
literature and are accessible in the NSFG II survey.

Statistical Analysis

The data in table 1 were analyzed using a log-linear
modeling technique (12). We sought to determine which
factors, singly or in combination, were essential in ac-
counting for the distribution of breast feeding cases. We
set up different combinations of relationships among
these variables in order to determine if the observed data
could be explained by a population characterized by
these relationships.

Table 2 describes six different combinations of rela-
tionships. Hypothesis 1 (H1) postulates that each factor
being investigated has the same likelihood of influencing
breast feeding among the subgroups. Hypothesis 2 (H2)
postulates that breast feeding is a function of the main
effects of the source of prenatal care, year of infant's
birth, and the educational level, race, and employment
status of the mother, but that the breast feeding proba-
bility is unaffected by the interaction of these variables.

Table 2. Models fitted to data in table 1, goodness of fit tests, and adjusted coefficient of multiple partial determination for selected log
linear analysis

Chi square R2i Hn
Hypothesis Mode/l (l1O0Os)2 df (23456)3

Breast feeding is equally probable among all subgroups Hi (23456) 5,855 32 ...
Breast feeding is directly affected by source of care, educational H2 (12) (13) (14) (15)

level, race, employment status, and year of birth (16) (23456) 168 26 .96
Breast feeding is directly and indirectly affected by source of care, H3 (123) (124) (125) (126) 123 17 .96

education, race, employment status, year, and all two-way (134) (135) (136) (145)
interactions (146)

Breast feeding is directly and indirectly affected by source of care, H4 (1234) (1235) (1236) 85 10 .94
education, race, employment, year, and all two-way and three- (1345) (1346) (1456)
way interactions (23456)

Breast feeding is directly and indirectly affected by source of care, H5 (12345) (12346) (13456) 17 4 .97
education, race, employment, year, and all two-way, three-way, (23456)
and four-way interactions

Breast feeding is directly and indirectly affected by source of care, H6 (123456) (234561) . .. 0 1.00
education, race, employment status, year, and all two-way, three-
way, four-way, and five-way interactions

1 Model variables were as follows:
1 = breast fed (yes, no)
2 = year of breast feeding (1970-72, 1973-75)
3 = source of care (private, clinic)
4 = educational level (high school, less than high school)
5 = race (white, black)
6 = employment status (employed, not employed)

2 Since the analysis is based on population estimates, that is, weighted sample data,
all likelihood-ratio chi-square are highly significant.

3 See the statistical analysis section for an explanation of this measure. The terms in
each model are represented by numbers. Since the models are hierarchical, only the
highest order items are shown. All lower order terms contained in the terms are implied.
For instance, Hi (23456) contains all main terms (2) (3) (4) (5) (6), all two-way terms
(23) (24) (25) (26), all three-way terms (234) (235) (236) (245) (246), all four-way terms
(2345) (2346) (3456) as well as the five-way term (23456).
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Hypothesis 3 (13) postulates that breast feeding is a
function of the main effects of the source of prenatal
care, year of infant's birth, educational level, race, and
employment status of mother as well as the interaction of
these factors taken two at a time. Hypotheses 4, 5, and 6
(H4, H5, H6) go further by postulating that, in addition
to the individual and two-way effects, three-way, four-
way, and possibly five-way interactions may account for
distribution of breast feeding as presented in table 1.

Chi square analysis was used to gauge the likelihood
that the observed distribution was drawn from a popula-
tion having the characteristics specified by hypotheses 1,
2, 3, 4, 5, or 6. Population models that produced high
chi squares were less probable candidates than popula-
tion models that produced low chi squares. In addition to
searching for population models that produced "low" chi
squares, we sought a population model that was the-
oretically parsimonious. In this analysis we followed the
recommendations of Slesinger and Travis (13) supple-
mented by Goodman's search strategy (14). Goodman
notes that the fit of population models can be evaluated
by determining the reduction in chi square that results as
one moves from simple to more complex models.
The strategy was as follows. First, model H1, using

the assumption that the cell percents observed in table 1
were simply random variations from the mean, was fitted
to the data. A chi square "goodness of fit" test was used
to measure the success of this assumption. Then an
attempt was made to provide a "better fit" by using
models incorporating different assumptions. These mod-
els increased in complexity. With the random variations
model as a baseline, an improvement of fit measure was
obtained for each model according to the following for-
mula.

Rf Hn = ((H2(l) df, ) -+ df.))
- (X2(Hl) + df,)

x2 (H1) = chi square obtained from fitting model HI.
x2 (Hn) = chi square obtained from fitting model Hn

where n varies from 2 to 3.
df = degrees of freedom appropriate to model being
tested.

In this equation, each chi square is adjusted by its degree
of freedom to produce an unbiased goodness of fit. Each
coefficient can be interpreted as the decrease in "unex-
plained" variance which results from including terms in
each model which were absent in the baseline model,
H1. The resulting measure is analogous to an adjusted
proportional decrease in chi square to the model's better
fit and serves as a useful guide for selecting the best
fitting model.

Table 2 reports both the initial chi square and the chi
square reduction associated with each population model.

Table 3. Effects included in the main effects model, the change in
chi square resulting from deleting each main effect independently,
and the change in chi square resulting from the independent

addition of two-way terms

Change in
chi square
associated Percent
with effect change in

Effect (l,O0Os) chi square

Main effects:
Year ............................... 110 65
Source of care ............ ........... 6 3
Education ............................ 839 500
Employment status ......... .......... 36 21
Race ............................... 196 116

Two-way effects:
Year and source of care .................................
Year and education ... ............... 3 2
Year and employment status ...... ..... 12 7
Year and race ........................ 1 ...
Source of care and education 3 2
Source of care and employment status 2 1
Source of care and race.................................
Education and employment status ...... 2 2
Education and race ................... 18 1 1
Employment status and race.............................

Low chi squares were obtained with population models
H2, H3, H4, H5, and H6. The greatest reduction in chi
square occurred as one moved from a population model
in which none of the factors were postulated as important
(H1) to a population model in which source of prenatal
care, and educational level, race, and labor force status
of the mother were postulated as important (H2). How-
ever, some of the terms present in model H2 may be
unnecessary, for it may be desirable to incorporate some
of the two-way terms present in model H3.
The analysis presented in table 3 is based on two

independent stepwise procedures. First, model H2 was
examined to determine if any of the main effects in-
cluded in the model could be eliminated without impair-
ing the fit of the predicted to the observed values of table
1. Next, two-way terms, one at a time, were added to
model H2 to determine if the addition of selected terms
had a beneficial effect in, reducing chi square.

Findings

Among the factors examined in this study, the educa-
tional level of the mother appears to have the greatest
single effect on the breast feeding decision. Education
alone, independent of any association it may have with
race, employment status, source of prenatal care, or year
of infant's birth, accounts for a large part of the dif-
ferences in breast feeding among the groups presented in
table 1. Race was the second most important factor.
White women were more likely to breast feed than black
women. The third most important factor, and one of great
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Table 4. Comparison of three models: Model H -the model of no effect, Model H2-the model of main effects, and Model H3-the
model of selected main and two-way effects

R2Hn
Chi square f

Model and assumption (1,000s) df (23456)

Hi No direct or indirect effects .............. .......................................... 5,855 32 ...

H2 Each independent variable has direct but no indirect effects ...... ..................... 168 26 .96
H3 Race, education, employment status, year; year and employment status; and education

and race have effects on breast feeding ......... .................................... 144 25 .97

interest to the purpose of this paper, was the year of the
infant's birth. We have already noted that the downtrend
in breast feeding in the period 1970-72 was reversed in
1973-75, but this analysis further indicates that the up-
ward trend was not the spurious result of some change in
the characteristics of mothers with respect to race, em-
ployment status, education, or source of prenatal care.
Finally, it should be noted that employment status has a
small but direct effect on breast feeding. The source of
prenatal care appears to play only a small role in the
decision to breast feed.
An examination of the addition of two-way interac-

tions explained little. Only the interactions of race and
education, and employment status and year of infant's
birth appeared to have minor statistical importance and
possibly some theoretical relevance. It is possible that
education has slightly different effects for blacks and
whites, and the interaction of employment status and
year of infant's birth provides a hint of a suggestion that
changes in the work environment and maternity leave
policy have influenced working mothers who wish to
breast feed their babies.

Table 4 shows the effect of deleting source of prenatal
care from model H2 and adding the two-way interactions
of education and race, and employment status and year of
infant birth.

Summary and Conclusion

The sudden reversal in the breast feeding trend from
down to up in the 1970s had important implications for
infant nutrition and for how other personal health habits
may be changed. In seeking to understand the reversal,
we tried to identify groups who were first affected by it.
Previous research and observation raised the possibility
that early participation in the new trend toward breast
feeding was affected by factors such as a mother's race,
employment, education, and the source of her prenatal
care. We used retrospective survey data about infant
feeding for babies born in the periods 1970-72 and
1973-75 to examine the relevant factors, applying a
multivariate statistical technique that allowed us to test
for various interactions among the explanatory factors

and trends in breast feeding. We found that there were
extremely large differences in breast feeding with respect
to both education and race: well-educated women and
white women were more likely than their black and less-
educated counterparts to breast feed. The differences
existed independently of each other and of employment,
source of prenatal care, and time period. Also, we found
that the reversal from 1970-72 to the 1973-75 period
was not the spurious result of a change in the composi-
tion of the population of women who gave birth in the
two periods, at least with respect to race, education,
employment, and source of prenatal care. In other words,
there was a real upward trend. However, and this is
important for the purpose of our study, we found that the
reversal in breast feeding trends was no more likely to
occur in any one group whether it be in respect to race,
education, or source of prenatal care. It was only mar-
ginally more likely to occur among employed women
than among nonemployed women.

This failure to find factors associated with the new
trend toward breast feeding is similar to the failure of
earlier researchers to find factors associated with the
decline in breast feeding (9). Two inferences may be
drawn from these failures. The first is that changes in
infant feeding practices occur earlier in groups of women
with certain characteristics, but they are not broad social
characteristics, such as race and education, but subtler,
perhaps psychological factors, which cannot be meas-
ured by a multipurpose, cross-sectional survey. The sec-
ond inference is that no particular factors predispose
some groups to the early adoption of a new infant feeding
practice. Instead there are general and pervasive social
influences, such as the mass media, public opinion, and
"fashion," which affect all major segments of a society.
Since all groups are influenced to the same extent, they
adopt a new infant feeding practice at equal rates; the
time of adoption by particular women in these groups is
largely a matter of chance.
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Synopsis ....................................

Marital status has been associated with a wide variety
of health indices and health practices. To better under-
stand the relation of marital status to use of health
facilities, discharge datafrom two surveys conducted by
the National Center for Health Statistics-the 1979 Na-
tional Hospital Discharge Survey and the 1976 National
Nursing Home Survey-were examined by marital sta-
tus, sex, age, diagnosed condition, and, for nursing
home data, source ofpayment.

For the four marital status categories considered in
this analysis (married, never married, separated and
divorced, and widowed), married and never married per-
sons had the lowest overall discharge rates and widowed
persons had the highest. Among men in each of the
categories, those less than 45 years ofage had the lowest
rates, while never married and widowed men 45 and
older generally had the highest rates. Among persons 45
years of age and older, the married-especially
women-had the lowest rates and the never married-
especially men-had the highest rates. A consistentfind-
ing was that, for never married persons, rates of use for
both short-stay hospitals and nursing homes, as meas-
ured by discharge rates, increased to a greater degree
with age than they did for the other marital groups.

The possible reasons for the difference in use ofhealth
facilities by the different marital groups are discussea
and the importance of marital status as a determinant oj
such use is stressed.

THE RELATION BETWEEN MARITAL STATUS and health
has been the subject of a number of population-based
studies in the United States. Evidence has been found
that links marital status to such diverse health indices as
general mortality, automobile-related fatalities, de-
pressive symptomatology, and alcoholism. The dif-
ferences in the indices for people in different marital

status categories have generally been explained as result-
ing from varying lifestyles associated with marital status
and the effect of these lifestyles on health.

It is generally recognized that marriage offers security
and social support and that married people are often
happier than unmarried ones (1-3). Also, the married are
believed to enjoy better nutrition and to get more sleep
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