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Multivariate approaches to the analysis of breast-feeding
habits

LARS AKE PERSSON'

Studies of the prevalence and duration of breast-feeding as a function of possible
determinants in society, thefamily, orfactors related to the mother or the infant require to
be studied by multivariate approaches that allow for simultaneous interpretation of
associations and interactions between the variables. Examples of three such approaches are
given using longitudinal data takenfrom studies ofinfants in three distinct areas ofSweden
between 1979 and 1981. The educational level and the smoking habits of the mother were
shown to be predictors of the prevalence of breast-feeding in children of 3 months of age.
The educational background of the mother, her smoking habits, age, and whether her child
had been admitted to a paediatric ward during the neonatal period were also found to be
significantly associated with breast-feeding patterns.

Over the last 10 years there has been a steady trend
towards breast-feeding in Scandinavia (1), other
European countries (2, 3), and the USA (4). While
official statistics are no longer collected on breast-
feeding in Sweden, unofficial reports on practices in
communities show a high prevalence and an
increasing duration for breast-feeding (5). However,
there are indications that these trends vary con-
siderably between women in different social strata
(5).

Studies attempting to correlate the prevalence and
duration of breast-feeding with possible determinants
in society, such as the family, the mother, or the
infant, often failed to consider that the problem is
multivariate in nature. Analyses have often been
terminated after searches for bivariate associations
and the application of statistical significance tests. A
more comprehensive approach to this problem
necessitates multivariate analysis of the data,
allowing for simultaneous interpretation of associ-
ations and interactions between the variables. Here
we report the results of a longitudinal study on infant
feeding, health, and growth based on data obtained
from child health centres in three areas of Sweden.
The study assesses various factors that might be
related to breast-feeding in three Swedish communi-
ties by means of multivariate analysis of the data and
provides explanations for the observed variation in
breast-feeding habits. In view of the findings of
previous studies, the sociodemographic conditions
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and factors related to the mother, the family, and the
child, as well as those related to the health care of
newborn infants are analysed in terms of their effect
on the prevalence and duration of breast-feeding.
The study focused firstly on the mean duration of

breast-feeding in different subgroups, secondly on
the prevalence of breast-feeding among mothers in
certain age groups, and finally on the pattern of
breast-feeding in the whole group of infants studied
(Fig. 1). In these approaches the dependent variable is
defined in three ways, necessitating the use of
different multivariate methods of analysis.

MATERIALS AND METHODS

Three separate areas were studied. The first of these
was the university town of UmeA in the north of
Sweden; the parents here were, on the whole, better
educated and belonged to a higher socioeconomic
group than those in the other areas in the study. The
second and third areas, respectively, were a district in
the industrial town of Trollhattan and the sparsely
populated rural community of Bengtsfors, both in the
south-west of Sweden.

All the parents of babies born between May 1979
and May 1980 in the three areas were invited to take
part in the study. Of these, 60o were excluded because
they had moved from the area at the beginning of the
study, 2%7o were excluded because of serious illnesses,
and 4% of the families did not wish to participate. In
total, 160 infants in UmeA, 61 in Trollhattan, and 91
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Fig. 1. Illustration of the three approaches used in the
present study to analyse breast-feeding data. (1) Are
there subgroups defined by various predictors and
characterized by different mean durations of breast-
feeding? (2) What factors are decisive in determining the
prevalence of breast-feeding at a given age? (3) What
factors are decisive for determining the pattern of breast-
feeding of the whole group of infants?

in Bengtsfors, together with their parents, took part
in the study.
Some of the infants were associated with conditions

that could have influenced breast-feeding patterns:
thus, 120/0 were born pre-term, but only 2%o weighed
less than 2500 g at birth; 20% of the deliveries were
not normal, most commonly by Caesarean section or
vacuumn extraction; and 27% required treatment in a
paediatric ward- 14% during the neonatal period,
9% when 1-5 months old, and 4% between 6 and 12
months of age.

Information on breast-feeding habits was collected
by one dietitian in the northern area and another in
the two southern areas during visits to the homes of
the infants around 6 and 12 months of age. They
recorded whether the children were still being breast-
fed and, if not, the age (in months) when breast-
feeding had ceased. The validity of the data obtained
in this way has since been shown to be good (6). At the
regular visits to the child health centres, data on socio-
economic conditions and information about the
growth, general development, and health of the
children were collected.

Statistical methods

In order to determine whether the duration of
breast-feeding was uniform or whether subgroups
characterized by different breast-feeding habits
existed, the data were analysed using an automatic
interaction detection (AID) technique (7) (see Annex
1). This analysis (approach 1 in Fig. 1) locates the
dichotomous split of a single predictor (or explana-
tory variable) that produces the maximum improve-
ment in our ability to predict values of the dependent
variable. The procedure divides the sample via a series
of binary splits into a series of mutually exclusive
subgroups, which are chosen so that, at each step in
the procedure, the two new means account for more
of the total sum of squares than the means of any
other pair of subgroups. The analysis deals with
completed episodes of breast-feeding and does not
allow for the use of data where individuals are lost
from follow-up. A number of possible explanatory
variables related to breast-feeding were registered for
each child. Some of these variables were more easily
quantifiable, but the AID analysis can only handle
categorized independent variables. Interactions
between explanatory variables had to be identified in
the analysis.
Mothers in Sweden are advised by the health auth-

orities to breast-feed their infants for the first 6
months, and especially for the first 3-4 months of life
(8). In order to identify factors that are decisive in
determining the probability that mothers are breast-
feeding their children at 3 months (approach 2 in
Fig. 1), a model is needed in which the prevalence of
breast-feeding at 3 months is predicted from a set of
independent variables (predictors). Data were
analysed using a binary-response regression model
(9). A stepwise, logistic regression was performed,
where the predictor variables are selected in a stepwise
manner and the coefficients for a logistic regression
are estimated (see Annex 1) (10). In order to
determine what factors have the greatest influence on
the breast-feeding pattern as a whole (approach 3 in
Fig. 1), the data were analysed using a "survival
analysis" (life-table analysis) approach (9). In this
method the time between two events-a starting
event (commencement of breast-feeding) and a
terminal event (end of breast-feeding) -is evaluated.
Censored data, e.g., when breast-feeding is still con-
tinuing at the end of the study, can be handled in this
approach. Data concerned with participants who
drop out before the end of the study can also be
handled, but this did not arise in the present study.
One binary-response (breast-feeding/not breast-
feeding) regression model, the Cox proportional
hazards model (see Annex 1), is designed to handle
censored data (11). In its continuous version, this
model was used in the analysis.
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RESULTS

The incidence of breast-feeding was very high in the
study group; only 1 070 of the mothers were not breast-
feeding when they were discharged from the
maternity ward. During the first 3 months the preva-
lence of breast-feeding was homogeneous in the three
areas studied (Table 1); however, after 3 months the
prevalence differed considerably between the areas,
and the mean duration of breast-feeding was signifi-
cantly longer in the university town than in the other
areas.

Variation in the duration of breast-feeding
The three study areas differed in social charac-

teristics. A number of other factors that could be
related to breast-feeding habits were also registered.
In order to identify which of these factors, or inter-
actions between them, could explain the variation in
duration of breast-feeding, the data were subjected to
an AID analysis using duration of breast-feeding as
the dependent variable. A number of possible inde-
pendent variables were included: the level of
education and age of the mother, whether she
smoked, the number of children in the family, and the
age of the preceding sibling, if applicable. The level of
maternal education was selected as a significant
variable rather than maternal employment status and
type of work since almost all mothers were on

Table 1. Breast-feeding statistics for children in the
three survey areas, 1979-81

Percentage of breast-fed childrena

Age Umeh Trolihattan Bengtsfors Total
(months) (n= 160) (n=61) (n=91) (n = 312)

0-0.9 99 97 98 98
1-1.9 91 84 84 87
2-2.9 79 74 73 76
3-3.9 73 59 65 68
4-4.9 63 44 50 55
5-5.9 57 38 44 49
6-6.9 43 30 35 38
7-7.9 34 20 22 28
8-8.9 25 13 19 21
9-9.9 16 10 10 13

10-10.9 11 7 7 9
11-11.9 8 5 6 7

Mean
durationb 6.0 (3.3) 4.8 (3.2) 5.1 (3.3) 5.5 (3.3)
Median 6.0 4.1 4.5 5.4

' Data included children who were entirely breast-fed and
those whose diets included supplementary feeding.

b Standard deviations are shown in parentheses.
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Fig. 2. Graphical display of the AID analysis of duration
of breast-feeding. The numbers 1 to 15 indicate the
groups created by binary splits in the analysis. Sizes of
the groups: group 1, 312; group 2, 254; group 3, 58;
group 4, 91; group 5, 163; group 6, 18; group 7, 145;
group 8, 74; group 9, 71; group 10, 18; group 11, 56;
group 12, 25; group 13, 31; group 14, 43; and group
15, 15.

maternity leave for 9 months after the delivery. Pre-
term, normal, and abnormal deliveries, and admit-
tance to a paediatric ward during the neonatal period
were also included as variables in the analysis. The
study followed habits up to 12 months after delivery,
at which time 7% of the children were still being
breast-fed.
The results indicated that 20070 of the total variation

in breast-feeding habits could be accounted for by the
analysis, in which the education level of the mother
was found to be the best predictor of the duration of
breast-feeding (Fig. 2). In other words, the maximum
reduction in unexplained variance was obtained by'
dividing the sample into two groups: mothers with a
university education and mothers with primary or
secondary school education. As indicated by the
"AID-tree" (Fig. 2), there may be an interaction
between the study area and the level of the mother's
education, the latter variable being a better predictor
of duration of breast-feeding in two of the three areas
(Fig. 3).
Mothers who smoked (39%o in the present study)

breast-fed for a shorter period than those who were
non-smokers. Overall, smokers and non-smokers
breast-fed for 4.5 and 6.5 months, respectively.
This difference remained even when the data were
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Primary Secondary University part of the variation in duration of breast-feeding;
however, pre-term, normal or abnormal delivery, or

Fig. 3. Duration of breast-feeding related to level of admission to a paediatric ward after the neonatal

education of the mother in the university town (U), the period did not contribute to the variation in duration
industrial town (T), and the rural area (B). of breast-feeding (Table 2).

stratified for variables such as mother's education or

socioeconomic group.
The results of the AID analysis also indicated that

the duration of breast-feeding may be linked to the
age of the mother (Fig. 4). Admittance to a paediatric
ward during the neonatal period also accounted for

Predicting breast-feeding among children
of a certain age

The Swedish National Board of Health and
Welfare (8) recommends that mothers breast-feed
their children, especially during the first 3-4 months
of life. A step-wise, logistic regression analysis was

undertaken to identify predictors of feeding method

Table 2. Conditions possibly influencing the duration of breast-feeding

Mean duration of breast-feeding (months) if:
Student's Degrees 2-tailed

Condition Yes' Noa t test of freedom probability

Pre-term delivery 6.3 (1 7)b 5.4 (295) 0.84 1 5 0.415

Abnormal delivery 5.5 (63) 5.5 (249) 0.08 87 0.935

Admitted to paediatric ward:

In neonatal period 4.3 (48) 5.7 (264) - 3.0 75 0.004

At age 1 -5 months 6.1 (28) 5.4 (284) 1.01 33 0.319

a Yes = admitting to the condition. No = not admitting to the condition.
b Figures in parentheses indicate the number of subjects investigated.
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Table 3. Influence of mother's educational level and
smoking habits on the probability of breast-feeding

Mother's education Mother Probability of
level smoked? breast-feeding

Primary Yes 0.52
No 0.67

Secondary Yes 0.70
No 0.81

University Yes 0.89
No 0.94

8

7

6

5

4

3

at 3 months after birth. The set of independent
variables used were those found to be statistically re-
lated to duration of breast-feeding in the AID
analysis, including a variable related to the inter-
action between the education level of the mother and
the study area. Two factors were identified as signifi-
cant predictors of the method of feeding at 3 months:
the level of education of the mother and whether she
smoked or not. Mothers who had had higher edu-
cation and were non-smokers were more likely than
other mothers to breast-feed at 3 months (Table 3).
The relative risk of not being breast-fed at 3 months
was 8 times higher for children whose mothers
smoked and who had had only primary education
than for those whose mothers were non-smokers and
had received a university education (Fig. 5).

Analysis of the breast-feeding pattern:
survival analysis
A regression analysis was carried out on the time

interval from birth to the termination of breast-
feeding, allowing for any incomplete or excluded data
on the duration of breast-feeding (7q7o of the children
were still being breast-fed at the study end-point).
The covariates were included in the analysis according
to the results of the AID analysis. Hence, the variable,

2 \
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Fig. 5. Relative risk of not being breast-fed at 3 months
of age, related to the mother's education level and
smoking habits.

"mother's age", was divided into two groups: the
youngest < 25 years) and the oldest ( > 35 years) in
one group, while those aged 25-34 years formed the
other (Fig. 4). Two "interaction terms" were also
included in the analysis: the interaction between
mother's education level and study area, and that
between mother's education level and smoking
history (Fig. 5).
Four variables were significant predictors of con-

tinuation of breast-feeding: whether the mother
smoked or not, age of the mother, whether the infant
had been admitted to a paediatric ward during the
neonatal period, and the level of education of the
mother (primary and secondary school versus

Table 4. Investigation of four variables related to the duration of breast-feeding in the Cox regression model

Relative risk
Standard

Variable Regression coefficient (r) error of r Favourable' Unfavourable" Risk ratio

Mother's smoking habits 0.43 3.27 0.88 1.35 1.53
Mother's age 0.31 2.43 0.90 1.21 1.35
Admission to hospital in

neonatal period 0.41 2.53 0.94 1.41 1.50
Mother's level of education -0.32 - 2.05 0.77 1.06 0.72

a Favourable variables: mother a non-smoker, age 25-34 years, infant not admitted to a paediatric ward during the neonatal period,
and mother with a university education.

h Unfavourable variables: mother a smoker, age under 25 or over 34 years, infant admitted to hospital in neonatal period, and mother
with a primary or secondary school education.
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100 several factors were shown to be associated with the
feeding method at a given age and the probability of
duration of breast-feeding. The results varied because
the problem was formulated in 3 ways (duration of

75 breast-feeding, prevalence of breast-feeding, and
pattern of breast-feeding) and because of the multi-
variate approach used. These methods facilitate the
identification of associations and interactions

"50 \ \ \ \ between the probable explanatory variables and the
Sp \ \ \ \ dependent breast-feeding variables. In most studies
cn \ \ \ \of breast-feeding habits a series of bivariate analyses

(1)(2) (3) (4) are undertaken, whereby neither estimations of the
relative importance of different predictors nor

25 \identification of interactions are possible.
In the interpretation of the results described here, it

should be remembered that an "explained" variation
\ is not necessarily causally related and the statistical

0 associations must be viewed in the light of experience
0 2 4 6 8 10 12 and clinical judgement. The AID analysis was orig-

Time (months) inally intended for analysis of samples larger than the
present one, and here the results are used to construct

Fig. 6. Different breast-feeding patterns defined by a model for further analyses. Generally a model
admission or not of infant to a paediatric ward during the should not be tested on the data from which it was
neonatal period. Estimations of survival functions by Cox generated. However, the "logit" and "survival"
regression analysis: (1) infant admitted to a paediatric analyses were used to provide answers to two other
ward, unfavourable predictors; (2) infant not admitted, questions, although using data from the same popu-
unfavourable predictors; (3) infant admitted, favourable lation. The "survival" analysis is well suited to deal-
predictors; (4) infant not admitted, favourable pre- . . . . .qdictors. Unfavourable predictors are: mother smoked; ing wlth the type of questions posed in either longi-
mother younger than 25 or older than 34 years of age; tudinal or cross-sectional surveys of breast-feeding
mother received only primary or secondary education. habits, where data are often incomplete.
Favourable predictors are: mother did not smoke; mother The difference in the prevalences of breast-feeding
aged 25-34 years; mother with a university education. or its duration among social strata is a well-known

phenomenon reported both in earlier (12) and in more
recent (5) studies in Sweden as well as in other
countries (13). In contrast to the situation in manyuniversity). Of these, the smoking habits of the developing countries, the upper social groups in

mother were the most important factor, and the risk developed countries are tending towards increased
per unit time of a smoking mother abandoning breast-feeding practices. In the present study, the
breast-feeding was 1.5 times that of a non-smoking educational level of the mother was considered
mother if the other predictors were at their average mainly as a classification of social group, and similar
values (Table 4). For a given time period the risk that results were obtained when a socioeconomic classifi-
a mother with unfavourable values for all four pre- cation was used in the analysis.
dicting variables would terminate breast-feeding was Most mothers who smoke are probably aware of
4.3 times that of a mother with favourable values for the possible harmful effects this has on their babies,
these predictors. The breast-feeding patterns of but may choose to stop breast-feeding rather than
infants who were either admitted with minor medical give up smoking. However, some of the mothers in
problems or not admitted to a paediatric ward during the study gave up smoking during pregnancy or after
the neonatal period are illustrated in Fig. 6. the birth of their children. There is evidence to suggest

that smoking may decrease the production of breast
milk (14). The level of education and the smokingDISCUSSION status of the mother were shown to be powerful
predictors of breast-feeding habits 3 months after the

Although the prevalence of breast-feeding was birth.
high, on average, in the present study, habits varied Another set of predictors were significantly
considerably between different socioeconomic strata. associated with the general breast-feeding pattern.
By analysis of the data using multivariate techniques, Unlike the results of "logit" analysis, those of
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"survival" analysis are not linked to any specified
time period during infancy. The "survival" analysis
identifies factors related to duration of breast-feeding
and examines the variables simultaneously, thus
enabling the relative importance of one factor to be
estimated while keeping the others fixed. The two
predictors that were identified in the "logit" analysis
were also identified as predictors in the "survival"
analysis of breast-feeding pattern. Young mothers in
this study generally breast-fed for a shorter period
than average. This was also the case among the oldest
mothers, which may reflect the feeding pattern 10
years ago.

In 1978 official recommendations were issued in
Sweden on infant feeding practices in neonatal
clinics; all infants should be breast-fed during the stay
in the maternity ward and, if need be, human milk
from the milk bank should be used. The routines in
many Swedish maternity wards were changed. Closer
contact between mother and child was facilitated
through rooming-in systems, and breast-feeding
became less frustrating by reducing the frequency of
weighing of children after feeds. These changes may
have contributed to the increase in mean duration of
breast-feeding over the last decade in Sweden (15).
Other changes in the paediatric wards in recent years
made provision for a continuation of breast-feeding if

the infant is admitted to hospital. In the present
study, infants who were admitted to a paediatric ward
during the neonatal period (but not later on in
infancy) were breast-fed for a shorter time than other
children. Pre-term delivery, as such, did not reduce
the duration of breast-feeding. The majority of
infants who were admitted to hospital during the
neonatal period were suffering from adaptation
problems and other minor ailments that did not
preclude breast-feeding. However, separation of
mother and child (or factors associated with hospital
admission) at this vulnerable stage had a negative
effect on the continuation of breast-feeding.

This study was based on the work in child health
centres, which are attended by almost all infants in
Sweden. Data are readily available from such sources
and a monitoring system of breast-feeding practices
can be easily set up. Monitoring of infant feeding
practices is important for the promotion of breast-
feeding. Furthermore, this information is required by
WHO for its worldwide surveillance of infant feeding
habits.a Continuous surveillance would also provide
the baseline for future studies on possible long-term
health effects of different infant feeding practices.

GGuiding principles for facilitating reporting by Member States
on action taken in the field of infant and young child feeding.
Unpublished WHO document SEA/RC34/lnf. 3, 1982.

RESUME

ANALYSE DES HABITUDES RELATIVES A L'ALLAITEMENT MATERNEL: APPROCHES A PLUSIEURS VARIABLES

Les etudes sur le lien entre la prevalence et la duree de
l'allaitement au sein et certains determinants sociaux tels
que la famille, la mere ou le nourrisson, ont souvent neglige
le fait que le probleme, par nature, comporte des variables
multiples. Si l'on veut analyser la question plus en
profondeur, il est indispensable de recourir a des approches
permettant l'interpretation simultanee des associations et
des interactions entre les variables.

Des exemples d'approches a plusieurs variables sont
examines; les donnees utilisees sont extraites d'une etude
longitudinale relative a 312 nourrissons appartenant a 3
regions differentes de Suede. La formulation du probleme a
guide le choix de l'approche analytique. Dans cette etude,
on s'est d'abord interesse a la duree moyenne de l'allaite-
ment maternel dans differents sous-groupes, puis a la
pre'valence de l'allaitement maternel chez les enfants d'un
certain groupe d'age et, enfin, au schema de l'allaitement
maternel dans l'ensemble du groupe de nourrissons. Les

trois methodes utilisees pour l'analyse des donnees sont les
suivantes: la detection automatique des interactions, la
regression logistique pas A pas et l'analyse de survie.
Le niveau d'education de la mere et la question de savoir

si elle fume sont apparus comme des predicteurs importants
de la prevalence de I'allaitement au sein chez les enfants de 3
mois. De plus, le niveau d'education de la mere, le fait
qu'elle fume ou qu'elle ne fume pas, son Age et le fait que
l'enfant ait et ou non admis dans un service de pediatrie
pendant la periode neonatale sont apparus comme 6troite-
ment lies au schema de l'allaitement maternel.
La presente etude est fondee sur des travaux effectues dans

les centres de sante infantile, oii les donn&es relatives a l'al-
laitement maternel sont faciles A obtenir et peuvent non seule-
ment donner des renseignements utiles pour la fourniture des
soins de sante, mais aussi servir de base pour les etudes
futures sur les eventuels effets A long terme sur la sante de dif-
ferentes pratiques en matiere d'alimentation des nourrissons.

REFERENCES

1. HELSING, E. Infant feeding practices in Northern
Europe. Assignment children, 55/56: 73-89 (1981).

2. WHARTON, B. A quinquennium in infant feeding.
Archives of diseases in childhood, 57: 895-897 (1982).



1136 L. A. PERSSON

3. RUMEAU-ROUQUETTE, C. ET AL. Evolution de
l'allaitement maternel en France entre 1972. et 1976.
Archives francaises pediatriques, 37: 331-335 (1980).

4. MARTINEZ, G. A. ET AL. Milk feeding patterns in the
United States during the first 12 months of life.
Pediatrics, 68: 863-868 (1981).

5. HOFVANDER, Y. & SJOLIN, S. Breast-feeding trends
and recent information activities in Sweden. Acta
paediatrica scandinavica, 275: 122-125 (1979).

6. PERSSON, L. A. Measuring children's diets-
evaluation of dietary assessment techniques in infancy
and childhood. International journal of epidemiology,
13: 506-517 (1984).

7. SONQUIST, J. A. ET AL. Searching for structure. Ann
Arbor, Institute for Social Research, University of
Michigan, 1973.

8. SWEDISH NATIONAL BOARD OF HEALTH AND WELFARE.
[Food and physical activity in childhood]. Stockholm,
Liberforlag, 1980 (in Swedish).

9. DiXON, W. J., ed., BMDP. Statistical software. Los
Angeles, University of California Press, 1981.

10. HABERMAN, S. J. The analysis of frequency data.
Chicago, University of Chicago Press, 1974.

11. Cox, D. R. Regression models and life tables. Journal
of the Royal Statistical Society, Series B, 34: 187-220
(1972).

12. HERLIZ, G. Examinations of the duration of the period
of lactation and its dependence of the age of the mother
and other factors. Acta paediatrica, 34: 234-248
(1947).

13. Contemporary patterns of breast-feeding. Report on
the WHO collaborative study on breast-feeding.
Geneva, World Health Organization, 1981.

14. NATIONAL INSTITUTE OF CHILD HEALTH AND DEVELOP-
MENT. Pregnancy and infant health. In: Smoking and
health-A report of the Surgeon General. Rockville,
MD, 1979 (DHEW Publication No. PHS 79- 50066), 8:
48-52.

15. DE CHATEAU, P. ET AL. Factors promoting and
inhibiting lactation. Developmental medicine and child
neurology, 19: 575-584 (1977).

Annex I

Breast-feeding habits were analysed using three
statistical methods.

(1) In the automatic interaction detection (AID)
method, one-way analysis of variance is applied in a
stepwise manner. The AID computer program locates
the binary split in one of the (categorized) predictors
that maximizes the between-group sum of squares
(BSS), as shown in equation (1) below (cf. Fig. 2):

BBS=Ni(D ,-D )2+N2(D 2=D )2
=(NjN2/N1+N2)*(D ,-D 2)2 (1)

where D is the duration of breast-feeding and the
subscripts represent the two groups in the split.
The predictors are examined in turn, and the one

that produces the maximum reduction in total
variation is chosen. If the "daughter" groups are too
small (here, less than 15 cases) or if the split does not
explain a certain minimum percentage of the total
variation (here, 0.807o), the analysis is stopped.

(2) In the logit regression analysis, predictor
variables are selected in a stepwise manner and the
coefficients estimated for a logistic regression. Let
Pik, denote the probability that an infant is breast-fed
at 3 months, given that the predictor variables (XI, X2,
X3...)=(Z, U, v...) take the values (zj, Uk, vi). To
formulate a model that describes Pjkl in terms of its
determining factors, the probability is transformed as
shown in equation (2) below:

ln {Pjkl/(l-Pjki)}= cx + 3iXi (2)

where Pjk/(1 - Pik,) denotes the odds in favour of
breast-feeding. This implies that the expression in
equation (3)

Pjk= {1+ e (+ x)} (3)

describes the individual "risk" of being breast-fed as
a function of (XI, X2, X3) = (z, U,V).

(3) The Cox regression model was used to identify
prognostic factors to the pattern of breast-feeding.
The model was fitted in forward stepwise fashion.
Four variables: mother's smoking habits (I = smoker,
0 = non-smoker), mother's age (I = < 25 or > 34 years
of age, 0= 25-34 years of age), admission to a
paediatric ward during the neonatal period (I =
admitted, 0 = not admitted), and level of mother's
education (I = university, 0= secondary or primary
education) were found to be significantly related
to the duration of breast-feeding. The relevant
regression expression is shown in equation (4):

In hi(t)lho(t) = 0 1(xi - x- ,) + . . + 04(X4 - X- 4)
= 0.4261 (smoking state -0.30)+0.3074 (mother's
age group - 0.36) + 0.4071 (admission state - 0. 15)
- 0.3227 (mother's education - 0.19) (4)
where .Z is the average of each independent variable
and the relative risk is denoted by hj(t)/h0(t), the ratio
of the risk of end of breast-feeding per unit time for a
child with a given set of prognostic factors to the risk
for a child whose prognostic factors were at their
average values.


