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Abstract.  We formulated o twosstage causal moded for inlant survival and applied it 1o data drawn
from the 1987 That Demographic and Health Survey coverig the fate of 5,074 index children The follow-
ing six vaniables were considered as the explanatory vanables maternal age, miternal cducation, birth
order, preceding birth interval, survival of the preceding child, and place of residence: The analysis sug-
gests that the barth interval not only directly affected the chance of infant survival but it played the role of
the filtering factor through which other vanables ndiectly operate oninfant mertahty The eflect of
preceding child’s death was very strong. the odds ratios for the followmg nfant’s death and short burth

interval hoth exceeding three

INTRODUCTION

As individual data on reproductive histery has
become widely available through large-scale fertiity
surveys, such as World Fertility Survey and more
recently Demographic and Health Surveys, many
researchers have wttempted to estabhsh the rela-
tionship between birth anterval and infant and
child mortahty, espeaally in deveioping areas
Recent reports on the subject include Boerma and
Bicego (1992), Lants et al (1992), Koemg et af
(1990), Retherford er al (1989), Park (1986), Hob-
craft et al (1983), and Fortney and Higgins (1984)
The general finding 1s that 4 short birth interval,
cither preceding or subsequent, increases mortahty
of the mfant The mechanisms through which
short birth interval adverselv atfects o child’s
health have been speculated to have both biologial
(eg, poor maternal recovery from pregnancy) and
behavioral (eg, competition for resourcees)
ongins

While the length of birth interval 1s related to
child survival, the former vanable 15 also assoctated
with many hiological and sociocconomic variables
which dare assoctated with infant mortahity Some
of these latter vanables may affect the chance of
child survival only through birth interval, while
others may do so directly and sull others may exert
both direct and indirect effects Then o two-tier
causal model for mfant mortalitv, akim to that for
fertility (Bongaarts, 1978), may be lormulated,
considenng socioeconomic vanishles as background
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variahles and birth interval as a proximate Janable
Unfortunately, mtant mortahty studies based on
this kind of conceptual framework are rare

Maosley and Chen (1984) have proposed an
elaborate analytical framework but tts appheability
appedrs to be imited, because to o large extent of
poor avalability of data for tour of the five groups
of their proximate deternunants which include en-
viconmental contamination, nutntional deficiency,
and personal iflness control Park (1986) has pro-
vided a more modest two-stage logastic reeursive
model suggesting birth mterval as the ntermediate
vanable and others as background vanables and
apphed 1t to Korean data More recently workers
in Indonesia have followed this approach (Utomo
and Pocdjastoets, 1987, Achadi and Costello,
1991) Their findings untformly ndicate that
while birth interval directly aftects infant mortality,
other soctoeconomie and demographic variabies,
such as maternal age, birth order, maternal educa-
von, and place of hving, do so indsrectly throuph
birth interval Survivorship ol the tmmediately
preceding child in infancy appears ‘o eaert both
dircet and ndirect effects on child survival, the
former bemng espeaally strong

Recently Thatland bas been experiencing a fast
fertlity decline, some even call the situation a *'re-
productive revolution™ (Knodel et al. 1987)
Although a large portion of the decine appears to
be due to termination of childbeanng rather than
spacing (Chayovan et al. 1988), the average hirth
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interval may have also been lengthened A recent
study (Tsuya ef al, 1993) reports that presiouns
birth interval, breastfeeding and maternal education
are sigmificant fuctors mointant survival The main
purpose of this paper 15 to analyze the effects of
preceding birth anterval and other sclected factors
on infant mortality m Thatland applyimg o two
stage model developed by Park (1986) Thus in
this paper we eriphastze the causat ordening with
respect to infant survival, evaluating direct and in-
direct effects of selected determumants

MATERIALS AND Mi THODS

This study has used data extracted trom the
1987 Thar Dumographic and Health Sunvey (1TDHS)
a nationally representative sample survey condacted
dinug March-June 1987 by the Chulalonghorn
University institute of Population Studies with
the cooperation of the Westighouse Institute tor
Resource Development, USA, interviewing 6,775
ever-marnied women aged 15-49 years Details of
the survey procedure and design and overall find
mgs are desenbed elsewhere (Chavovan of al
1988) The TDHS date are generally behovad to
be excellent an quatity and nich i demographic
and sodioecononue information o cach woman
interviewed, her pregnancy history was obtamed
asking the date of cach birth and the date ot death
if the child died

The index children of this study consisted of
5,074 second- and higher- order births that occurred
duning a 10-year peniod between January 1976
and February 1986 As our primary purpose of
the study was 1o evaluate the efleet of the preced-
ing birth interval on the survival of the following
nfant, we excluded the first order births trom the
ndex children T or the index chaldren the observed
infant mortahty rate was 414 per 1000 births Tt
may be added here that the offical figures on infant
mortality are much lower, probably owmg to
under-reporting, a report to the Asian Developnient
Bank shows that in the 19705 the rate was i the
twenties and in the carly 19805 1t was 1n the level
of low teens (Suntrajarn und Sudsok  1986)

As the explanatory vartables tor infant mortabty
(X), we selected the following six vanables mater-
nal age at birth of the index child (A), birth order
of the index child (B), survival status of the imme-
diately preceding child in infancy (C), length of
the preceding birth interval (), educational attain-
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ment of mother (L), and place ol residence of the
parent (1) For simphaty, all the variables were
conadered as binary  The categonization of the
vartables 1s shown in Table |

Maternal age, panity and birth mterval have
long been thought to atfect the chance of o child's
survival 10 known that there 1s a cose assoctation
in the survival of siblings, since the seminal works
ot Yerushalmy and his assocsates (1941 1956)
When the preceding chuld dies inintancy, however,
birth interval 1s also ikely 10 be shortened owing
to nevitable cessation of breastteeding and the
Ureplacement™ effect Maternal education s
somctimes considered to represent the general so-
vocconomic background of the woman (Houralt
ot al 1983} The modernization process, which s
cosely related to fertiity and riortabity, may be
more rapid i urban lving than i roral hving
These vaniables have been used tor the causal ana-
lysis of Korean mbant mortahity (Park 1986)

Although we realize breasticeding and tannly
planning are important factors in both birth inter-
valandnfant survival, we could not indlude themn
1 our analysis, i THDHS both scts ot information
were ashed for in the case ot births which occurred
after 1952 As all the seven vanables are categoncal,
cach having two wategonies, o 1 cross-dassified
table was created and log-lnear analysis was applied
As 1o the causal ordenng, we considered that infant
survival was preceded by birth interval which was
i turn preceded by the rest of the five vartables
Some of these five vaniables may have direct effects
on the child’s survival i addition o indiredt eftects
through birth interval This ordenng s consistent
with the conceptudal framework of birth anterval
bewny the proximate varnahle and others beng the
bachground vanables Analytically this 1s equiva-
lent to two-stage log-linear analysis, first analy2ing
on a2 cross-classificd table collapang over the
variable of infant survival then on the full 27 table
(hienberg, 1980

Once the log-hnear analysis 1s performed for
the appropriate modeld, presentation of the causal
relationship in terms of fogiste regression 1s easy
(Iienberg, 1980) The “best™ it log-hnear model
tor the data was selected  as elaborated later, by
the standard stepwise procedure The imtial model
was deternuned by the Brown screening technigque
(Brown, 1978) We also constdered the Akaike In-
tormation Critenon (AIC) (Akaike, 1973, de Lecuw,
1992) 1n the selection procedure The multi-stage
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Table |

Description of variables

Notation Varnable Category
Explanatory variables
A Maternal age A, <25 years of hie
A, 25 years and above
B Buth order of index chiid B, Birth order 2
B, 3 and above
C Survival status of the Cy  Survived through infancy

preceding child

D Preceding birth interval
E Maternal edncation
F Place of residence

Response variable
X Survival of the index
child

C, Died inainfancy

Dy <24 months
D; 24 months and above

E, Elementary or lower
L. Secondary or higher

Fy  Rural arca
F, Urban area

X, Survived through infancy
X> Died ininfancy

logistic analysis thus performed 15 analogous to
the path analysis for qualitative data (Goodman,
1973)

RESULTS

Univariate and bivariate analysis

We first examined the odds ratio of a given fac-
tor - difference 1n the odds of infant death between
the two categones of the factor  without controlling
other factors I the confidence interval of an odds
ratio covers unity, there 1s no evidence that infunt
mortality 1s different by category of the variable
The larger the deviation from unity in the ratio,
the stronger the association hetween mortality
and the tactor As showrn in Table 2, among the
si1x factors, all but age of mother (A) yielded sigm-
ficant findings The directions of the sigmificant
odds ratios were plausible | specially o strong
odds ratto was assoctated with the survaval ol the
previous child (C) - af it died rather than survived,
there would be 160% increase 1n the odds of death
of the following infant The role of the preceding
birth interval was also fairly strong —f the inter-
val were Jong, the odds of death would be decreased
by nearly half Fducation of mother and place of
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ressdence produced a relatively weak effect

The odds ratios within a given category of
birth interval are shown in Table 3 When the
hirth imtterval was short, three vanables-birth order,
fate of the previous child, and education-presented
odds ratios significantly different from unity
When the mterval was long, only one vanable
survival status of the previous infant showed
sigmificance Thusat appears that many factors are
assouiated with birth interval and their eflects on
infant mortabty largely disappear il the birth -
terval 18 long

Selection of the best fit causal model

Among the many possihle log-limear models
tor « multdimensional table (1 ienberg, 1980), we
need to seledt the most appropriate causal model
i terms of parsimoniousness, goodness-of-Mit,
and amount of nformation the moael could offer
[ o reach such a model for our daty, we sequentially
examined & series ol aested models as listed in
Table 4 The models consist of two or more fetters
in brackets Fach letter .ndicates the main eftect
of the vanable as denoted in Table 1, onmting the
full interaction effect of the explanatory variables,
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Table 2

Infant mortality for birth order 2 and above by selected factors, Thailand.

Factors No of No of Infant Odds 95%
interval births infants mortality ratio confidence
died (per 1,000) interval

Total 5,074 210 414
Maternal age (A)

<25 yrs (Al) 1,673 69 412

25 yrs+ (A2) 3,401 141 414 1.00 075- 135
Birth order (B)

Order 2 (B1) 2,083 70 33.6

Order 3 (B2) 2,991 140 46 8 1.39 1.04 - 1.86
Survival status ol previous child (Cy

Survi> 12 m (C1) 4813 184 82

Died <12 mo (C2) 261 26 996 261 1.70 - 4.00
Previous birth interval (D)

<2 mo (D1) 1,619 99 611

~24 mo (DY) 3455 1 321 052 0.40 - 0.69
t:ducation of mother (E)

< Elemen (L1) 4,308 190 41

Second + (E2) 766 20 261 059 037-094
Place of residence (F)

Rural (F1) 3,697 168 454

Urban (F2) 1,377 42 305 067 048 - 095

as it must be included anyway by theory Our initial
medel i the selection process for the best fit mo-
delincluded all the effects but that of place of resi-
dence (Model 1), as the tatter effect was not signif-
1cant cither by partial or marginal association,
while others were The importance of an effect 1n
the model was evaluated by exanuning the diflerence
in the hkehthood ratio chi-square values (GF)
between the two models, one including the effect
and the other excluding it If the G* under exami-
nation 1s significant, the effect 18 oo large (o 1gnore

Our strategy was to repeat the procedure until
we reached the model that no more individual
cfTects could be eliminated As shown 1n Table 4
we could ignore the effect of B but not others In
terms of AIC, however, Model 1, which included
the effect of B, presented the smallest value
among the models tested and its goodness of fit
was excellent Under the circumstances, we decided
to accept Model 1 as the best fit model for the first
stage of causation, although 1t 1s less parsimonious
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than Model 2 By undergoing a similar procedure
for the second stage, we sclected the model (B, C,
D) Combing these two stages the overall causal
interpretation 1s that maternal age and education
are indirectly affecting the survival chance of the
subsequent infant through birth interval, but birth
order and the fate of the last child exert both direct
and idirect effects on infant survival Birth inter-
val 15 not only directly affectung the chance of infunt
survival but all the indirect effects of the other
variables operate through it

Strength of effects

The logit parameter 15 useful in evaluating the
strength and direction of a determinant As our
logit models are denived from the log - inear models,
the parameter represents the deviate from the
mean logit owing to the case belonging to the first
category of the factor Then the odds ratio of a
determinant 1s measured by the exponential of
twice 1ts logit parameter (Hosmer and Lemeshow,
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Table 3

Infant mortality by factors within a given birth interval

Factors No of No of Infant Odds 95%
births infants mortality ratio confidence
died (per 1,000) interval

Short interval (<24 mo)
Total 1,619 99 611
Maternal age (A)

<25 yrs (Al) 770 47 610

25 yrs+ (A2) 849 52 612 1.00 0.67 - 1.5
Birth order (B)

Order 2 (B} 774 37 47.8

Order 3 (B2) 838 62 740 1.55 1.02 - 2.3
Survivdl status of previous child (C)

Survi > 12 m (C1) 1,463 83 567

Died <12 mo (C2) 156 16 1026 1.81 1.03 - 3.16
Fducation of mother (E)

< Elemen (El) 1,339 91 680

Second + (F2) 280 8 286 0.42 0.20 - 0.88
Place of residence (F)

Rural (&1) 1,173 78 66 S

Urban (F2) 446 21 47.1 0.7] 043 -1.16
Long interval (> 24 mo)

Total 3,455 111 21
Maternal age (A)

<25 yrs {Al) 903 22 244

25 yrs + (A2) 2,552 89 349 1.43 0.89 - 2,30
Birth order (B)

Order 2 (B1) 1,302 KX} 25.3

Order 3 (B2) 2,153 78 362 1.43 0.94 - 2.16
Survival status of previous child (C)

Survi> 12 m (Cl) 3,350 101 30.1

Died <12 mo (C2) 105 10 952 3.16 160-622
Education of mother (E)

< Elemen (El) 2,969 99 333

Second + (E2) 486 12 247 0.74 040-136
Place of residence (F)

Rural (K1) 2,524 90 356

Urban (F2) 931 21 22,6 063 039-102

1989) For nstance, the odds of infant survival
would be decreased by e © 2% =0 55, f barth inter-
val were shorter rather than long, or conversely,
the odds ratio of long interval relative to short
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interval would be 1,0 55=1 81 These odds ratios
are also shown in Table 5

In the first stage of causation, the effect of
mortahty status of the previous child was very

Vol 25 No 1 March 1994
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Table 4

Selection of log-hinear models

Mode! Effect under test
No description df G!? p AIC effect dr G?
First stage of causation
I (A,B,C E# 27 228 U69 -31.2
2 (ALC,F) 28 250 063 =310 B 1 2.16
3 (A, C) 29 331 027 -249 E 1 g 11*e
4 (C,D) 29 2354 000 1774 A | 210 41°**
Second stage of causation
1 (A,B,C,D,E, F) 57 500 073 -64)
2 (A,B,C, D, E) 58 500 076 -660 F 1 0.03
3 (AB.C D) 59 509 076 =671 E 1 0.09
4 (B, C, D)# 60 510 079 -690 A 1 0.00
5 (. D) 61 557 067 —66.3 B 1 4.72¢
df degrees of ficedom
G likelthood ratio chi-square
p probablity
AIC  Akaike Information Criterion
# the best fit model
. p<005
b4 pe0ol

Table §

Fsumates of the logit parameters and odds ratios for the effects wn the best fit causal mode!s for the Thai
infant survival data.

Logit Odds
Determunant paramcter ratio
First stage-cffects on birth interval (short rather than long)
Maternal age (young vs old) 0460 251
Birth order (low vs high) 0050 1.10
Prev child (survived vs died) -0.578 0.31
Education (low vs high) -0.120 079
Sccond stage-cffects on infant survival (survive rather than dic)
Birth order (low vs old) 0150 .35
Prev child (survived v died) 0.596 3.29
Birth interval (short vy long) -0.296 055

strong If the preceding child survived through in-
fancy, the odds of having the short birth interval
rather than the long one would be reduced to less
than onc-third The effect of maternal age was
also strong, the odds ratio exceeding 25 The

Vol 25 No | March 1994

birth order effect on birth interval was relatively
mcager The direction of the cducation effect
should be noted; if lowly educated, the odds of
short birth interval would be decreased by 20% It
ts reported that the age of first birth 1s closcly and
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positively associated with education in Tables 3, 5
(Chayovan et al, 1988) If the highlv educated also
end childbeanng earlier than the lowly educated,
our finding secems to suggest a short but intense
childbeanng peniod among the highly educated
The place of residence did not play any role in our
causal system

In the second stage of causation, the direct effect
of the survival status of the previous child on the
followtng chi'd’s survival chance was remarkably
strong If the previous infant survived, the odds of
survival of the following child would be increased
more than three times The birth order effect was
moderate, its odds ratio being 1 35 The birth in-
terval effect appears to be fairly strong, short
interval would reduce the odds of suivival of an
index child by ncarly half

As there are no sigmficant interaction effects in
our models, the combined effect of two or more
vanables on the response vanable may be estimated
by the sum of the respective logit parameters For
cxample, the odds of infant survival would be in-
creased,¢? %8 * V2% = 2 44times, if the previouschild
survived through infancy and birth interval were
long If the situation were reversed, e, the previous
child died and birth interval were short, the odds
of infant survival would be increased, ¢ 0296 0% =
041 times Then, in this contrast of C and D com-
binztion C; D/C,D,, the odds ratio was about six
(2440 41) (This s a first-order odds ratio, as it s
also obtained by the ratio of the two odds ratios
pertaining to the two factors shown in Table 5, e,
3290 55=60) In the same two-factor combina-
tion there 1s another contrast C,D,/C,D,; which
yielded an odds ratio of 1 8 These high order
odds ratios are presented in Table 6, hsting the
contrast that showed the largest ratio for a given
combindtion of factors n the left side and all the
other contrasts in the nght side

Depending on the contrast, the magnitude of a
multifactor odds ratio can be very large In the
first stage of causation the combination of mater-
nal age (A) and the previous child’s survival (C)
could cause large changes in the odds of birth in-
terval The odds ratio of A C; v A,C) was eight,
and 1f E; vs E| were added to the contrast, the
odds ratio exceeded 10 However, when the con-
trast included A Cy, the odds ratios deviated only
modecrately fiom unity, their constituent effects
cancehing each other In the second stage of causa-
tion, there was an eight-fold difference 1n the odds

56
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ltor variabie notatinr, see Tatile |

Mumbers t, the arrow i1ndirate odds ratios

Fig 1 Path dizgram for infant survival births in
1976-81, Thailand

of child survival if all three significant factors B,
C, and D took favorable catcgones

Our two-stage causal model of infant mortality
1s schematically shown in Fig 1, akin to the path
diagram In the figures the arrow sbows the causal
relationship between the two connected vanables,
and the numbers by an arrow show the pertaining
odds ratio, corresponding to the path coefficient
in 4 path diagram.

DISCUSSION

In this paper we formulated a two-tier causal
model for infant survival 1 Tha'and using 1987
TDHS data Among the six explanatory vartables
selected for the survival of an index chila, we con-
sidered the preeeding birth interval as the proxi-
mate vanable and the other five variables, m.ter-
nal age, birth order, survival status of the preced-
ing child in infancy, maternal education, and
place of living as the background vanables This
causal ordening should be reasonable, as the pre-
ceding birth nterval 1s temporanly prior to the
birth of the subsequent child and the other expla-
natory variables are prior to birth interval, although
n case of the survivorship of the previous child
the ordering can be problematic It can be both
prior and postenior to birth interval If a young
child dies, the following child 15 likely to be born
sooner owing to physiological and behavioral rea-
sons, but 1t 1s also possible that if the current birth
interval is short, the earlier child may have a higher
nisk of dying owing to the competition for resources
with the following child However, our reference

Vol 25 No | March 1994
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Table 6

High order odds ratios for combinations of factors.

Contrast Odds Contrast Odds
of factors ratio of factors ratio
First stage (short birth interval vs long interval)
A\By/A,B, 277 A ByA,B, 2.27
A\ CyAC, 797 A\C/AC, 0.79
A EvALE, 319 A EV/AE, 197
B,CvB,C, 351 B,C/B,C; 035
C,EyCE; 404 C,EvQ,E, 0.40
A\B,CyA;,B,C, 8.81 AB,Cy/AB,C, 087
AB,C//A,B,C, 0.71
AB,CyA;,B,C, 1.21
A B EyA,B;E, 352 A B E\/A,B;E, 2.18
A\BE/A,BE, 1.79
A B,EyA,B(E, 289
A CEYACE, 1018 A CEyA,GE, 1.00
A, CE/A;CE, 6.27
A CEV/AC,E, 0.62
B,G,EvB,C\E, 446 B,C,Ev/B,C\E; 276
B,C\E;/B,C,E, 027
B,C,E¥B.C,E, 044
A|B|C2E|/A182C|Ez ” 20 A|B|C1E]/A282C;Ez 6.93
.‘\|Bl(,'|E|/AszC2E1 0 69
AB,CEyA,B,C.E,; 111
A\ B,C E\/A;B,C;E; 0.56
AB,CEx/AB | C,E, 0.91
AB,CE/A,B,C\E, 5.67
AB,C,E¥A,B\C\E, 9.17
Second stage (survival vs death)
B,C,/B,C; 444 B,CvB,C, 0.41
B,DyB,C, 244 BD\/B;D; 0.75
C,DyC,;D, 5.95 CDyC,D, 1.82
B;C,DyB,C,D, 804 B,C,D¢/B,C, D, 0.23
B,C,D/B,C;D; 246
B,C,DyB,C\D, 074

For notations of vanables, see Table 1

pentod for survival 1s imited to 12 months Then it
mady be reasonable to assume that birth interval 1
temporanly preceded by survival status of the pre-
vious child, as the birth nterval s necessarily
longer than nine months

This causal formulation 1s direetly taken from
Park (1986) which was apphed to Korean data
Conceptually, 1t 15 analogous to the Bongaarts'
model (1978) for fertility 1n that a two-tier causa-
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tion 1s considered  Although the framework 1s also
conceptudlly simidar witt that of Mosley and
Chen (1984), ours s not only simple but the order-
ing of variables 15 not always consistent with
theirs  Fhey regard, for mstance, age of mother
and birth order as proximate variables for infant
mortality  We considered these as background
vanables affecting infant mortahty through birth
interval The result of the present andalysts appears
to be consistent with our model
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The present study and carher works which
used the same analytical model (Park, 1946, Utomo
and Poedjastoed), 1987, Achadi and Costello,
1991) uniformly suggest that () the previous birth
nterval not only directly afTects the chance of infant
survival but it plays the role of a filtering tactor
through which many other variables indirectly
operate on child survival and {b) mortality of the
previous child exerts very strong direct and indirect
effects on the survival of the following infant Tt
should be noted that these studies dare applied to
three countries culturally and geographically
widely apart On the other Land, they are all un-
dergoing fast transition of fertlity pattern through
acceptance of government sponsored family plan-
ning services

There are, however, some minor differences in
the causal structure among the countries Unlihe
the situation of early Korea or Indonesia, in this
study we found that place of residence was in
dependent of birth interval 1f urban hving affects
the level of contraceptive use wiich in turn affects
the length of birth interval this 1 a 1casonable
finding With a near 70% contraweptive use nation-
wide 1n Thailand (Chayavon et al, 1988, Table 4,
6), httle difference in the use was found between
urban and rural areas Elsewhere we (Park ef al,
1993) found that all the background vanables af-
fected birth interval through breastieeding and
amenortheic period, while education and place of
residence did so weakly through family planning
The direct effect of birth order on child survival
was not observed in the Korean study However,
in the latter the coding of birth order was done in
conjunction with maternal 1ge Mosley and Chen
(1984) treat birth order as 1 proximate variable

Survivorship of the previous child was, as 1in
the carlier studies, unque 1n that both direct and
indirect effects on clhuld survival were strongly
operating While 1t 15 hard to consider that the
death of the previous child literally “causes™ the
death of the following child, the nisk factors to the
previous child, such as nutntion, sanitary conditions,
disease fro.a common egents, and others may
remain to act on the index child as well In this
sense, the survival of the previous child would
represent certain components ol proximate vanables
which Mosley and Chen (1984) have suggested

While tbe model appears to work well, there
are several inherent problems 1n using multi-stage
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lopistic analysts which deals with categonical van-
ables exclusively (Fienberg, 1980) We dichoto-
muized all the vanables but when an explanatory
variable has multiple categories, the analysis
necessazily Jeads to multiple logit parameters or
odds ratios, unhke the path model that estimates o
single coefficient per vanable Multiple parameters
for a vaniable are inconvenient for illustrating the
causal modei 1n a path diagram, while they allow
4 nonhnear causil relationshup which path analy-
sty does not assume We had to use odds ratios to
desenibe the strength of an eflect, as the logistic
approach has no calculus of path coeflicients As
such, the strength of indirect effects cannot be
presented I all the vanables are continuous, use
of regular path analysts should be contemplated
But when the dependent vaniable 1s a rare event,
as 1n our case, and independent variahles are cate-
goncal, multistage logistic analysis 15 the method
of chowce It must be also potnted out that our
model lacks some crucial vanables, such as breast-
feeding
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