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The death of an in fan t  is one of the most 
t rag ic  experiences that  can happen to any fami ly 
in any cu l ture.  Because of the emotional a f t e r -  
math that accompanies an in fan t  death, the enum- 
erat ion of these events is an extremely d i f f i c u l t  
and del icate task. As a resu l t ,  in fan t  deaths 
are usual ly underestimated. 

In an e f f o r t  to determine the a t t r i bu tes  
that  were associated with the report ing and 
coverage of in fan t  deaths in a 1 i tud ina l  
survey in Saudi Arabia, i i )  (2) ? ~  selected 
deomographic charac te r is t i cs  of the mother and 
ch i ld ,  including residence and places of de l ivery  
and death, were studied. Before discussing the 
resul ts  i t  is necessary to describe the survey 
vehicle.  The Multipurpose Survey of Saudi Arabia 
began in October 1976. The design is based on 
the dual est imation method developed by 
Chandrasekar and Deming. The general p r inc ip le  
underlying th is  method is that  two s t a t i s t i c a l l y  
independent data co l lec t ion  systems are used to 
record the number of v i t a l  events that  have 
occurred in a spec i f i c  population during a par- 
t i c u l a r  time period. The resul ts  obtained from 
the two systems are matched and the manner in 
which each event was recorded is c lass i f i ed  into 
three groups: ( I )  events recorded by both en- 
umeration systems, (2) events recorded by one 
system only, and (3) events recorded by the other 
enumeration system only. The to ta l  number of 
events is determined by adding the three groups. 
Moreover, the number of events missed by both 
systems can be estimated by applying a simple 
p robab i l i t y  formula and adding the resu l t  to the 
former sum to get the toal number of events that  
probably occurred in the area during the 
speci f ied time period. 

In the Arabian survey the enumeration system 
used is patterned a f te r  the Turkish method. (6) 
With th is  model, one system is based on a monthly 
household enumeration and the other on a semi- 
annual enumeration. The sample size of the 
survey was 58,000, and was designed to provide 
estimates fo r  three demographic areas: "Rural 
areas", "Metropol i tan areas" and "Other urban 
areas". 

The evaluation of in fant  death coverage was 
carr ied out using over 200 deaths that  occurred 
during the 1977 survey year. Enumeration cover- 
age was determined by compiling the number of 
in fan t  deaths by the three casefinding c l a s s i f i -  
cations and computing the to ta l  number of events 
that  probably occurred fo r  each of the character- 
i s t i c s  studied. Coverage rates were then computed 
by enumeration method and spec i f i c  a t t r i b u t e .  

Character is t ics  selected to d i f f e r e n t i a t e  
in fan t  death coverage included the age, l i t e r a c y  
status and residence of the mother; the sex and 
age of the in fant  at death; the place of death 
and place of de l ivery  and b i r t h  order of the chi ld.  

An analysis of the variance of the various 
rates was made to determine the a t t r i bu tes  s ig-  
n i f i c a n t l y  associated with the coverage of an 
in fant  death. 

This same basic ana ly t ica l  approach was used 
in a s im i la r  longi tud inal  survey in L iber ia ,  West 
Af r ica.  (5) Wherever possible and appropr iate,  
the resul ts  of the two surveys are compared. 

Coverage by Residence, Age of I Mother and sex o f  
Child 

When comparing the coverage of in fan t  deaths 
by the residence of the mother i t  was found that  
coverage decreased as urbanizat ion increased. 
In fant  death coverage in the rural  areas was, on 
the average, 98 percent, in the smaller urban 
areas i t  reduced to 88 percent and in the s ix 
largest  metropol i tan areas of the Kingdom, i t  
dropped to 56 percent. 

These var ia t ions in coverage by residence 
were consistent for  each indiv idual  enumeration 
system. This same high ru ra l  and low urban cover- 
age d i f f e r e n t i a l  was noted in the Liber ian study. 

Regarding coverage for  both systems by the 
age of the mother and the sex of the ch i ld ,  no 
s i gn i f i can t  di f ferences were noted for  any age 
group or for  e i ther  sex. This is in s l i g h t  con- 
t r as t  to the Liberian experience where in fan t  
death coverage fo r  both systems was lower fo r  
mothers aged 25-29 years. In th is  l a t t e r  study 
however, no apparent reason could be given for  
th is  iso la ted resu l t .  

Concerning coverage for  each ind iv idual  
system by ch i l d ' s  sex and mother's age, nei ther  
enumeration system demonstrated coverage d i f f e r -  
en t ia ls  by sex, however, the monthly enumerators 
recorded s i g n i f i c a n t l y  higher coverage rates for  
mothers aged 25-29 years. Again, l i ke  the 
Liberian experience, no pattern accompanied th is  
resu l t .  

co_vera_ge_ bY_ Age_ O f Child 

When comparing coverage by age of ch i ld ,  
coverage rates increased d i r e c t l y  with the sur- 
v ival  period of the in fan t .  Chi ldren dying 
during the neonatal period (less than I month), 
were covered s i g n i f i c a n t l y  less than those sur- 
v iv ing 1 through 5 months or 6 through 11 months. 
No s i gn i f i can t  d i f ference was obtained between 
the l a t t e r  two age groups. The coverage rates 
for  post-neonatal deaths were over I0 percent 
higher than fo r  neonatal deaths. These d i f f e r -  
en t ia ls  were consistent in the ru ra l ,  metropol i -  
tan and other urban areas. Compared with the 
Liberian study, the same low neonatal/high post- 
neonatal coverage d i f f e r e n t i a l  was observed. 
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In regard to coverage for  each individual 
system by age of ch i ld ,  the monthly enumerators 
were ch ie f ly  responsible for the large age varia- 
t ions observed. Coverage d i f f e ren t i a l s  for the 
monthly enumerator ranged from an average 68 per- 
cent for the neonatal period to nearly complete 
coverage for  children surviving 6 to I I  months. 
Although a s imi lar  trend in coverage by age was 
noted for the semiannual enumerators inconsisten- 
cies were apparent and signif icance was not 
obtained. 

Coverage by B i r th  Orde r o f  Chil d 

Coverage of infant  deaths by b i r th  order 
displayed no s ign i f i can t  or consistent pattern. 
This held true in a l l  three locat ions, with 
mothers of a l l  ages and, for a l l  combinations of 
orders. Moreover, this resul t  was obtained for 
each individual enumeration system. 

The general lack of pattern between b i r th  
order and infant  mor ta l i ty  is consistent with 
the Liberian experience. 

coverage by Place of_ Deat h 

Whether the death occurred at home or in a 
medical f a c i l i t y  made l i t t l e  apparent dif ference 
in the coverage of in fant  morta l i ty .  This resul t  
was consistent in a l l  locations, for mothers of 
a l l  ages and, regardless of which enumeration 
system recorded the event. Although most of the 
deaths occurred at home, and these were missed 
s l i gh t l y  more than those in a medical f a c i l i t y ,  
no consistent trend was apparent. 

Comparable information from the Liberian 
survey was not avai lable. 

coverage by. Place o f  De]iyery 

since the highest infant death rates occur 
within minutes or hours af ter  del ivery,  an analy- 
sis was made of the coverage d i f f e ren t i a l s  of 
infant  deaths by the place where the b i r th  occur- 
red; the resul ts,  l i ke  place of death, indicated 
that no s ign i f i can t  coverage d i f f e ren t i a l s  were 
associated with whether the infant  was delivered 
at home or in a medical f a c i l i t y .  This resul t  
was consistent regardless of the location of the 
residence, age of mother, or the enumeration 
system recording the event. 

Liberian data for this a t t r ibu te  were not 
avai lable. 

cgyerage by L i te racy  status o f  Mother 

In comparing coverage var iat ion by whether 
themother of the infant  was l i t e ra te  no s ign i f -  
icant dif ference in the reporting of an infant  
death was observed. This was consistent for both 
enumeration systems, for each system ind iv idua l l~  
for  mothers of a l l  ages, or, for  residence in a 
rura l ,  metropolitan or other urban area. 

Infant death coverage rates by l i te racy  of 
the mother was not studied in Liberia. 

Summary and C °nc i us i on s 

The var iat ion in enumeration coverage rates 
of infant  deaths in the Multipurpose Survey of 
Saudi Arabia was not a completely random phenom- 
enon; rather, i t  was associated with the mother's 
residence, survival period of the chi ld and the 
enumeration system recording the event. Since 
many of these same associations have been in- 
dependently repl icated in Liber ia,  the results 
may not be considered s ta t i s t i ca l  cur ios i t ies  
peculiar to a select region. 

The fact  that the chance of missing an infarct 
death increases d i rec t l y  with the size of the 
community, emphasizes the c r i t i ca l  need for en- 
forcing r ig id  enumeration control procedures and 
for developing more thorough respondent education 
and condit ioning programs in the urban centers. 

From a demographic viewpoint, though infant  
mor ta l i ty  rates are t r ad i t i ona l l y  higher in the 
rural areas, event coverage is also higher. This 
raises the question of how much of the well known 
rural/urban rate d i f f e ren t i a l  can be at t r ibuted 
to the r igors of rural l i v ing  and how much is 
merely an a r t i f a c t  of survey execution. 

A s imi lar  s i tuat ion exists with the consist- 
ent undercoverage of infant  deaths by age of 
chi ld.  The shorter the survival period, the 
greater the chance of missing the death. How 
much of the var iat ion in infant  morta l i ty  rates 
by age can be at t r ibuted to the trauma of b i r th  
and how much to the enumerator's fa i lu re  to v i s i t  
the household or to the respondent's reluctance 
to report the event is d i f f i c u l t  to evaluate. 
Unti l  these factors are determined the "true" 
neonatal and post-neonatal morta l i ty  rates remain 
a question. Moreover, since most infant  deaths 
occur short ly a f ter  del ivery,  the missing of the 
death implies the missing of the accompanying 
b i r th .  This suggests that both events are under- 
estimated. 

These survey reporting and execution problems 
are not insoluble. All can be corrected as long 
as they are recognized beforehand. The case- 
f inding of infant  deaths w i l l  always be d i f f i c u l t .  
This study indicated several s ign i f i can t l y  impor- 
tant a t t r ibutes associated with the undercoverage 
that must be considered before accurate estimation 
of this unpleasant event is real ized. Hopefully, 
addit ional analyt ical  data w i l l  become avai lable 
from other surveys so that s imi lar  problems, 
current ly unrecognized, may be corrected. 
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Table 1. - Average Percentage of In fant  Death 
Covered by Residence of Mother 

Table 3. - Average Percentage of In fant  Death 
Covered by Age of Child 

Age of Child Saudi Aral)ia L iber ia 

Neona ta I I__/ 90* 81" 

Post-neonatal 99 89 

1/  Children surviv ing less than 1 month 

* S ign i f i can t l y  d i f f e r e n t  at the .05 level or 
greater using the F ra t i o  

Residence • Saudi Arabia Liber ia 
of Mother 

Rural 98 87* 

Urban, Metropol i tan 56* NA 

Urban, Other 88* 80 

NA Not Avai lable 

* S i g n i f i c a n t l y  d i f f e ren t  at the .05 level or 
greater using the F ra t io  

Table 2. - Average Percentage of In fant  Death 
Covered by Age of Mother and Sex of 
Child 

Age of Mother Saudi Arabia L iber ia  
Male Female Male Female 

19 years and under 90 98 88 86 

20 to 24 years 96 94 86 93 

25 to 29 years 94 99 70* 69* 

30 years and over 93 87 85 89 

* S ign i f i can t l y  d i f f e ren t  at the .05 level or 
greater using the F rat ion 


