
© In ternational Epidemiological Association 1999 Prin ted  in  G reat B ritain International Journal o f Epidemiology 1999;28:925-931

Can accurate data on birthweight be obtained 
from health interview surveys?
Arodys Roblesa'b and Noreen Goldman3

B ack g ro u n d B ecause hosp ita l records ra re ly  exist for a rep resen ta tiv e  sam ple of th e  p o p u ­
la tio n  in  develop ing  coun tries, researchers freq u en tly  re ly  o n  b irth w eig h t data 
from  surveys. Yet, th e  quality  of these  data  has ra re ly  b een  evalua ted . This study 
exp lores th e  accuracy  of b ir th w e ig h t in fo rm atio n  in  six dem ograph ic  an d  h ea lth  
surveys in  L atin  A m erica co n duc ted  in  th e  early  1990s: tw o  in  G uatem ala, an d  
o n e  each  in  Bolivia, C osta Rica, El Salvador a n d  Peru .

M e th o d s The q ua lity  of th e  b ir th w e ig h t reports is assessed by  ex am in in g  th e  plausibility 
of estim ates of th e  p ro p o r tio n  of n ew b o rn s  rep o rted  to  h av e  b e e n  w eighed  and  
estim ates derived  from  th e  n u m erica l w eights, by  characteristics of th e  delivery 
a n d  m a te rn a l education .

R esu lts The estim ates suggest th a t a  substan tia l p ro p o rtio n  of w o m en  w h o se  new borns 
w ere  p robab ly  n ev e r w eighed  rep o rt a b irth w eig h t. For all of th e  surveys, w ith  
th e  possible excep tion  of Costa Rica, th e  average  b irth w eig h ts  ap p ea r to  be too 
h igh , an d  th e  estim ates of th e  p reva lence  of low  b ir th w e ig h t too  low. In  addition , 
th e  da ta  reveal an o m alo u s p a tte rn s , such  as h ig h e r b irthw eigh ts  for h o m e  as 
com pared  w ith  h osp ita l deliveries.

C o n c lu s io n s  These findings suggest th a t estim ates of lo w  b ir th w e ig h t derived  from  surveys in  
developing coun tries are  likely to  p o rtray  a n  overly  optim istic p ic tu re  of children 's 
a n d  w o m en 's  h e a lth  sta tus. M ore in fo rm atio n  ab o u t th e  u n d erly in g  source of 
these  da ta  are  n e e d e d  n o t on ly  to  p rov ide  ad d itiona l in sigh t in to  th e  degree of 
e rro r characteriz ing  existing  estim ates, b u t also to  im prove  data  collection  s tra t­
egies in  fu tu re  h e a lth  in te rv iew  surveys.

K ey w o rd s B irthw eigh t, low  b irth w eig h t, h e a lth  in te rv iew  su rvey
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birthw eigh t in fo rm ation  for a (nationally) rep resen ta tive  
sample in  these populations is th a t a substantial fraction of 
new borns are n o t delivered in  a hospital or clinic and  w ould 
no t be included in  w hatever record systems exist. Restriction of 
analyses to  those infants bom  w ith in  th e  form al health  care 
system is likely to  result in  bias since, on  average, w om en w ho 
deliver in  hospitals and clinics are of higher socioeconomic 
status4-6 and  are thus less likely to  have low  birthw eight 
infants.

A partial solution to  this problem  has been the use of re tro ­
spective questions in  health  interview  surveys of a population- 
based sample of m others. For example, in  surveys carried ou t in  
Asia, Latin America and  Africa since 1990, the Demographic 
and H ealth Survey project has regularly included questions on 
birthw eight for children born  in  the 5-year period prior to 
interview .3 A lthough this approach potentially includes children 
born  outside the formal health  care system, a serious drawback 
is th a t m ost of these children are probably no t w eighed at 
the tim e of birth. M oreover, even those m others w ho w ere told 
their infant's w eight at the tim e of b irth  m ay no longer recall 
the correct figure.

Low b irthw eight continues to be a public health  priority in 
m any countries, because of its strong association w ith  a child's 
subsequent risk of m orbidity and  m ortality as w ell as the child's 
m ental and  physical developm ent.1,2 This is especially true  in  
developing countries, w here th e  prevalence of low birthw eight 
is typically h igher th an  in  industrialized countries and w here 
social and  environm ental conditions associated w ith low  b irth ­
w eight could potentially  be im proved th rough  public health  
m easures. W idespread use of the  incidence of low  birthw eight 
as a m easure of the health  of neonates, p regnant w om en, and 
w om en of reproductive age and  as an  indicator of the level 
of social and  econom ic developm ent of a population  have 
increased the need  for accurate inform ation on birthw eight.1,3

Unfortunately, how ever, suitable data on  b irthw eight are 
lacking in  m ost poor countries. The m ajor obstacle to  obtaining

3 Office of Population Research, Princeton University, 21 Prospect Avenue,
Princeton, NJ 08540, USA. 

b PCP-INISA, University of Costa Rica, San José, Costa Rica.
Reprint requests to: Dr N Goldman, Office of Population Research, Princeton 
University, 21 Prospect Avenue, Princeton, NJ 08540, USA. E-mail: 
ngoldman@opr.princeton.edu

92 5

mailto:ngoldman@opr.princeton.edu


926  INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

Several researchers have attem pted to assess the quality of 
b irthw eight inform ation collected in  health  interview  surveys. 
In countries w ith  complete vital registration systems, these a s­
sessments have involved a validation of the survey inform ation. 
For exam ple, studies in  the US have com pared m others ' reports 
of b irthw eigh t w ith  vital statistics and  concluded tha t th e  
form er provide accurate m easures of b irthw eight.7,8 By con ­
trast, studies based on birthw eight data collected from surveys 
in  developing countries have no t assessed the validity of m aternal 
recall of b irthw eight inform ation, presum ably because of the 
lack of an  accurate standard of com parison. Instead, these in ­
vestigations have focused on  the problem  of missing in form a­
tion  and  have dem onstrated th a t (a) biases are likely to result 
from  restricting estimates of the frequency of low  birthw eight or 
its determ inants to the select sub-sample of w om en w ho report 
b irthw eight inform ation; and  (b) use of subjective assessments 
of b irthw eight (i.e. relative size of the infant at birth) from  the 
full sam ple of respondents, along w ith  num erical birthw eights 
w here  available, can reduce these biases.3,9,10 The underlying 
assum ption  of these studies has been  th a t a lthough  the  
num erical birthw eights com e from  a non-random  sub-sample 
and  m ay be clustered a round  preferred values, they  are g en ­
erally accurate.

The objective of the present analysis is to test this assum ption 
by using data on num erical birthw eights reported by m others in  
six dem ographic and health  surveys in  Latin America. A lthough 
the focus of this analysis is on the consequences of reporting 
errors on  estim ates of low birthw eight, we also exam ine 
estim ates of m ean  birthw eight since the latter are frequently  
reported  instead of, or as a proxy for, the former. We evaluate 
the  data by exam ining the plausibility of the resulting estim ates 
ra ther th an  by validation w ith external sources of inform ation, 
w hich  are generally  n o t available. This undertak ing  was 
m otivated by an  evaluation of data quality from a recent survey 
in G uatem ala (EGSF) w hich indicated th a t m any m ore w om en 
w ere reporting birthw eights th an  w ere delivering children 
in  health  facilities, and tha t th e  reported birthw eights w ere 
m uch h igher th an  expected.11 In the nex t section of the paper, 
w e describe the data used in  th e  analysis. Subsequently, w e 
describe th e  logic underlying our assessments of data quality. 
In the following section, w e present several tabulations related 
to the p roportion  of births th a t w ere reported to  have been  
w eighed and  to the reported  weights. Finally, w e present some 
hypotheses about w hat factors m ay account for the observed 
anom alies and  discuss th e  im plications of our findings for 
the use of b irthw eight data from  health  interview  surveys in  
developing countries.

Data
The analysis p resen ted  below  is based on  data from  six 
dem ographic and  health  surveys in  Latin America, conducted 
betw een 1991 and  1995: tw o in  G uatem ala (referred to  by 
their Spanish acronym s, ENSMI12 and  EGSF,11 and  one each in  
Bolivia,13 Costa Rica,14 El Salvador,15 and  P eru .16 Each of th e  
surveys is based on a national sam ple of w om en of reproductive 
age, w ith  the exception of the EGSF w hich is restricted to  
w om en living in  rural areas of four departm ents of Guatemala.

Table 1 presents basic characteristics of these six surveys and  
sum m ary inform ation related to  the collection of b irthw eight

data and  the sample of births. Weights w ere reported in  kilo­
grams in  Bolivia and  Peru, in  pounds and  ounces in  El Salvador 
and  G uatem ala and  in  bo th  units in  Costa Rica. In m ost cases, 
birthw eight inform ation was obtained for births in  the 5-year 
period prior to  survey (3-year period in  Bolivia and all last births 
in Costa Rica). Costa Rica is the only one of the countries 
in  w hich the vital registration system is virtually complete and 
alm ost all births have a hospital record containing birthw eight 
inform ation.

The data in  Table 1 reveal large variations across countries in 
the  proportion  of births for w hich m others report tha t the 
new born  was weighed, ranging from  virtually all births in  Costa 
Rica to less th an  one-half in  El Salvador. The discrepancies 
betw een the estim ates for the tw o G uatem ala surveys are p ri­
m arily due to  the  different na tu re  of th e  samples. For example, 
if th e  ENSMI sample of births is restricted to the rural areas of 
the four departm ents covered by th e  EGSF, the estim ate of the 
per cent reporting th a t the new born  was w eighed increases 
from  74.5 to 83.7, only slightly exceeding the estim ate from  the 
EGSF (81.2). Surprisingly, in  the surveys th a t coded don’t know  
responses to the question about birthw eight, very few births 
appear in  this category (the highest proportion  occurs in  Peru 
w here 3.8% of births reported as having been  w eighed had  a 
response indicating th a t the m others did no t know  the actual 
weight). In  addition, relatively few w om en report implausibly 
high birthw eights or have missing inform ation so th a t the 
overall percentages of births w ith  an  'acceptable' w eight are 
very similar to  the corresponding percentages reported  as 
having been  weighed.

The percentages of births delivered in  a health  facility also 
vary considerably across surveys. However, w ith  the exception 
of Costa Rica, these values show  little relation to the  percen t­
ages reporting th a t the child was weighed. In particular, in 
Guatemala, and  to  a lesser exten t in Peru and  Bolivia, the 
proportion  of children w ith  acceptable w eights exceeds the 
proportion  reported  as having been  born  in  a health  facility. 
The wide range in  infant m ortality show n in  the  final row  of 
Table 1 suggests substantial variation in  average birthw eight and 
the prevalence of low birthw eight across the countries.

Methods
We assess the plausibility of the birthw eight inform ation by 
exam ining four types of patterns in  the data: (a) percentages of 
births reported to  have been w eighed by place of delivery and 
type of assistance at delivery; (b) percentages of births reported 
to have been  w eighed by w hether or no t the in fan t received a 
post-partum  check-up and  type of assistance at delivery (for 
births delivered at hom e); (c) digit preference (i.e. heaping) in 
reported  birthw eights, by place of delivery and  education of 
the m other; and  (d) average b irthw eight and  percentage low 
birthw eight by place of delivery and  education of th e  m other.

In each case, w e com pare the resulting tabulations from  the 
six surveys w ith  expected patterns, u nder specific assum ptions. 
U nder th e  supposition th a t m others report birthw eights only for 
children th a t w ere actually w eighed, m others should be m uch 
m ore likely to report w eights for births w hich took place in  a 
health  facility as com pared w ith  those occurring at hom e, since 
th e  latter seem  unlikely to  have scales unless they  are brought 
to th e  hom e by a provider. M oreover, am ong hom e deliveries,
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Table 1 Characteristics of the surveys and the sample of births®

Bolivia Costa Rica El Salvador Guatemala
ENSMI

Guatemala
EGSF

Peru

Year of survey 1994 1992-1993 1993 1995 1995 1991-1992

No. of women 8603 3618 6207 12 403 2875 15 882

Age of women 15-49 15-49 15—49 15—49 18-35 15-49

% of women in rural areas 37.5 43.1 39.9 56.6 100.0 22.5

Wording of birthweight question(s)b Type II Type I Type I Type II Type II Type II

Units for birthweight0 kgs (3) kgs (3) fr lbs lbs lbs lbs k g s(1)

No. of births in the analysis'1 3654 1184 4574 9952 3344 9362

% of births reported as weighede 52.1 98.7 45.3 74.5 81.2 64.2

% of births with an acceptable weight1 51.8 98.6 42.7 71.5 79.6 61.7

% of births delivered in health facility8 42.3 98.0 51.0 34.3 13.0 45.5

Infant mortality rate (per 1000 births)11 75 14 41 51 50 55

a The following estimates come from the published reports for the respective surveys:11-16 the number of women, the per cent of women in rural areas, the 
per cent of births delivered in a health facility and the infant mortality rate. All estimates in this analysis (except numbers of women and births) for Bolivia, 
El Salvador, Guatemala ENSMI and Peru are weighted. 

b The English translations of the questions used are approximately as follows:
Type I: How much did (NAME) weigh at birth?
Type II: Was (NAME) weighed at birth? [IF YES] How much did (NAME) weigh? 

c The values in parentheses indicate the number of decimal places with which the weights were reported. All surveys with birthweights in pounds collected 
the information in pounds and ounces.

d These numbers are based on the following samples: Bolivia: the number of births within the 3 years before the survey; Costa Rica: the number of last live 
births within the 5 years before the survey: El Salvador: births that occurred between January 1988 and the 1993 interview; Guatemala ENSMI and Peru: 
births that occurred within the 5 years before the survey; Guatemala EGSF: births that occurred between January 1990 and the 1995 interview. 

e In Costa Rica and El Salvador, mothers were not explicitly asked if the children were weighed so the estimates above refer to the percentages reporting a 
birthweight. In Guatemala ENSMI, Guatemala EGSF and Peru, these estimates included the following percentages reporting 'don't know' to the birthweight 
question: 1.0%, 1.9%, and 3.8%, respectively. In Bolivia, no 'don't know' responses were recorded. 

f Acceptable birthweights exclude births with 'don't know' responses, missing information or weights of 6 kg (or its equivalent 13 lbs 3 oz) and above.
8 The definition of medical facility varies across the surveys, but it typically includes hospitals, private clinics and government-sponsored health facilities. 
h Except for Costa Rica, estimates of the infant mortality rate refer to the 5-year period prior to the survey. The estimate for Costa Rica is the official estimate 

for 1993.20

births delivered by a m edical provider should be m ore likely to 
have a reported  w eight th an  those delivered by a midwife, and 
virtually no births delivered by a friend or relative should have 
reported weights.

U nder the same assum ption th a t m others report weights only 
for children actually weighed, th e  p roportion  of births w ith  re ­
ported  w eights should be independent of w hether th e  children 
received a post-partum  check-up, in  the presence of controls for 
assistance at delivery. To th e  ex ten t th a t births w ith  post-partum  
check-ups are m ore likely to  have reported  weights, the data 
suggest th a t some w om en m ay have their child w eighed after 
b irth  and  incorrectly report th e  result as a birthw eight.

The ex ten t of heap ing  or c lustering  of responses—on 
m ultiples of 500 grams or a half-pound—provides an  indication 
of the overall quality of th e  data, w ith  high levels of heaping 
suggesting poor m aternal recall. If w e assum e tha t w om en are 
reporting w eights only for children actually weighed, we should 
see little difference in the ex ten t of heaping by place of delivery. 
If heaping is greater am ong births delivered at hom e, however, 
this suggests th a t some of these new borns m ay never have been 
w eighed (or th a t m others m ay have been  given a rounded 
estim ate ra ther th an  a precise w eight). The extent of heaping 
is exam ined in  th e  presence of controls for education, because 
w e expect th a t m ore educated m others will have better recall of

birthw eight inform ation and  because m aternal education is 
associated w ith  place of delivery.

If the only type of error in  reports of birthw eight is heaping 
of responses w ithout systematic bias (e.g. m others round  the 
true  birthw eights to  th e  nearest half-pound), then  tabulations 
of average birthw eight or the percentage low birthw eight 
should still reveal the expected patterns by place of delivery and 
level of m other's education. Specifically, since previous studies 
show  a strong and  consistent association betw een birthw eight 
and  socioeconomic status (typically defined in  term s of income, 
social class and /o r education) in  bo th  developing and  indus­
trialized countries,9,17 w e expect th a t average birthw eights will 
increase (and proportions of low  birthw eight will decrease) w ith 
increasing levels of m aternal education. In addition, w e expect 
that, even in  the presence of controls for w om en's education, 
average birthw eights will be h igher (and the prevalence of low 
birthw eight lower) for births delivered in  health  facilities th an  
for those delivered at hom e, for tw o reasons. First, on average, 
families w ith  greater resources are m ore likely to deliver in 
health  facilities than  are poorer families.6,18 Second, w om en 
using health  facilities at the tim e of delivery are m ore likely 
to have had  m odern  prenatal care,5,19 and  presum ably fewer 
pregnancy-related risk factors, as compared w ith w om en deliver­
ing at hom e. Deviations from  these expected patterns provide
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Table 2 Percentage of births reported to have been weighed, by place of delivery and type of assistance at delivery

Guatemala Guatemala
Bolivia Costa Rica El Salvador ENSMI EGSF Peru

% N % N % N % N % N % N
H ospital/clin ic delivery 92.8 1507 99.2 1165 71.6 2335 99.2 2405 97.7 478 98.1 4226
H om e delivery® 22.1 2121 * * 16.6 2176 61.6 7477 78.4 2851 31.9 4997

Medical assistance at deliveryb 50.0 180 * * + t 91.2 69 44.9 136 65.2 353
Midwife assisting at delivery 35.4 393 * * 19.2 1647 69.2 6219 80.2 2707 28.4 2800

Relative assisting at delivery0 15.6 1548 * * 8.1 529 15.6 1189 * * 29.7 1844
Total 52.1 3628 98.7 1184 45.1 4511 74.6 9882 81.2 3329 64.4 9223

* Fewer than 30 cases.
^ No specific question on type of assistance was included in the survey. Among those delivering at home, the question distinguished between those assisted by 

a midwife, a relative or nobody. 
a Primarily the respondent's home but also includes the midwife's home.
b Medical assistance at delivery includes primarily doctors, nurses and obstetric nurses; in the Guatemala EGSF it also includes hospital midwives and the staff 

of health centres.
c The category of relatives includes no assistance; in the Guatemala EGSF it also includes friends and curers.

additional evidence of errors in  estim ates of low  and  average 
birthw eight.

Results
Percentages of births reported to have been weighed

Table 2 presents the percentages of births tha t m others reported  
as having been  weighed, by place of delivery and  type of assist­
ance a t delivery. As expected, in  each survey a higher p ropor­
tion  of births occurring in hospitals or clinics w ere reported  
as having been  w eighed as com pared w ith  births delivered at 
hom e. However, th e  percentages are surprisingly high am ong 
hom e-delivered births, particularly in  the tw o G uatem ala sur­
veys. The estim ates indicate tha t a non-negligible per cent of 
births delivered at hom e by midwives and  even by relatives are 
reported  as having been  weighed. A n analysis of focus groups of 
midwives in  G uatem ala (Hurtado, personal com m unication) 
indicated th a t few midwives carry scales to  respondent's hom e. 
Thus, th e  estim ates suggest that, at least in  Guatemala, m any 
m others w ho report birthw eights are either estim ating the 
w eights on  their ow n o r are obtaining this inform ation from  
others. O ne possible source is midwives: the focus groups in  
G uatem ala also revealed th a t midwives som etimes present 
m others w ith  a 'h ea lthy ' b irthw eight (based on their ow n 
guesses or assessm ents about norm ative values ra ther th an  from  
scales) as a w ay of assuring th e  m others th a t their new borns are 
healthy  (Hurtado, personal com m unication).

Table 3 explores th e  possibility th a t some birthw eights m ay 
result from  visits to  health  facilities or providers during the  post­
p artum  period, ra th er th a n  a t the  tim e of delivery. The 
estimates, w hich are restricted to hom e deliveries, refer to  the 
percentage of births for w hich m others reported  th a t th e  child 
was weighed, by w h eth er or n o t th e  child received a post­
partum  check-up and  by th e  type of assistance at delivery. Only 
the surveys in  El Salvador and  G uatem ala (EGSF) collected 
inform ation about post-partum  visits. In  th e  form er survey, the 
question referred to  well baby care at a hea lth  facility after birth; 
am ong those w ho b rought the baby to  a facility, the  average 
tim ing was 48 days after birth. In th e  latter survey, the question 
referred to  w hether som eone checked the baby w ith in  40 days

Table 3 Percentage of births reported to have been weighed among 
those delivered at home, by type of assistance at delivery and whether 
child received post-partum check-upa

Guatemala
El Salvador EGSF

% N % N
A ll deliveries

No post-partum check-up 12.4 636 77.3 2587
Post-partum check-up 18.3 1540 89.4 264

M edical assistance at delivery**
No post-partum check-up t t 34.3 105
Post-partum check-up t t 80.6 31

M idwife assisting at delivery
No post-partum check-up 15.0 451 79.2 2475
Post-partum check-up 20.8 1196 90.5 232

R elative assisting at deliveryc
No post-partum check-up 5.5 185 * *

Post-partum check-up 9.4 344 * *

Total 16.6 2176 78.4 2851

* Fewer than 30 cases.
t  No spedfic question on type of assistance was included in the survey. 

Among those delivering at home, the question distinguished between those 
assisted by a midwife, a relative or nobody. 

a In Guatemala, this category refers to infants seen by a doctor, nurse, or 
personnel at a health centre or post. In El Salvador, this category refers to 
births taken to a hospital or clinic. 

b Medical assistance at delivery includes primarily doctors, nurses and 
obstetric nurses; in the Guatemala EGSF it also includes hospital midwives 
and the staff of health centres. 

c The category of relatives includes no assistance; in the Guatemala EGSF it 
also includes friends and curers.

after birth; only biom edical providers or facilities are included in  
th e  category of post-partum  check-up.

The estim ates dem onstrate th a t for each type of assistance 
a t delivery, the proportion  reported  as having been  w eighed is 
h igher for children w ith  post-partum  check-ups th an  for chil­
dren  no t receiving check-ups. Thus, the results suggest tha t 
some of th e  reported  w eights are likely to  have been  obtained
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Table 4 Heaping of reported birthweights by place of delivery and maternal education, according to whether weights were reported in kilograms 
or pounds

Weight reported in  kilogram s3 Weight reported in  poundsb

Bolivia Costa Ricac Peru
Guatemala 

Costa Ricac El Salvador ENSMI
Guatemala
EGSF

% N % N % N % N % N % N % N
H ospital/clinic delivery 29.3 1331 13.6 590 25.5 4019 85.8 564 79.7 1564 51.1 2276 72.0 461

No education 45.0 45 * * 30.6 189 * * 84.1 196 63.1 509 80.5 82
1-6 years 37.2 444 14.7 334 28.0 990 83.8 272 81.8 615 52.0 1142 71.7 286
> 6 years 24.3 842 12.4 249 24.4 2840 87.4 285 76.9 753 42.6 625 65.6 93

H om e delivery 56.7 551 * * 54.4 1562 * * 92.0 329 89.7 4406 96.3 2194
No education 69.7 60 * * 67.9 213 * * 92.9 92 92.6 2152 97.5 910
1-6 years 56.8 339 * ★ 56.8 829 * * 94.4 165 87.3 2126 95.3 1208
> 6 years 52.1 152 * * 45.2 520 * * 84.5 72 81.1 128 97.4 76

Total 36.2 1882 13.5 594 32.6 5581 85.7 573 81.8 1893 71.9 6682 92.1 2655

* Fewer than 30 cases.
a Heaping for weights reported in kilograms is measured as the proportion of births with weights in multiples of 500 grams.
b Heaping for weights reported in pounds is measured as the proportion of births with weights in multiples of half-pounds (8 ounces).
c In Costa Rica weights were reported in pounds (49.1%) or in kilograms (50.9%). Kilograms are used in official birth certificates and hospital records.

subsequent to th e  tim e of birth. On the o ther hand, this ex ­
p lanation  fails to  account for the non-trivial fraction reported as 
having been  w eighed am ong children tha t w ere delivered at 
hom e and  did no t subsequently  receive post-partum  care.

Heaping of reported birthweights

The estim ates in  Table 4  indicate th a t a substantial fraction 
of birthw eights are reported  in  rounded  num bers, nam ely 
multiples of 500 gram s or 8 ounces. The estim ates exceed 70% 
in four of th e  surveys: Costa Rica (for responses in  pounds), 
El Salvador, G uatem ala ENSMI and  G uatem ala EGSF.

As expected, the degree of heaping typically varies by 
m other's education, w ith  m ore educated w om en revealing less 
clustering at rounded  num bers. For a given level of m aternal 
education, the  degree of heaping for hom e deliveries consist­
ently  exceeds th a t for hospital deliveries. The differential degree 
of heaping by place of delivery suggests th a t the heaping is no t 
due solely to  poor recall of exact weights, bu t also to  the nature  
of the b irthw eight data given to m others at the tim e of birth. 
That is, m others delivering at hom e m ay have been  given 
rounded  estim ates of b irthw eight in  the first place or the 
m others m ay have estim ated the w eights them selves.

A surprising finding is th e  h igh degree of heaping for reported 
birthw eights in  Costa Rica, a  country in w hich virtually all births 
occur in  m edical facilities and  are w eighed at the tim e of birth. 
As no ted  earlier, w eights w ere recorded either in  kilograms or 
in  pounds in  the Costa Rica survey—about half of births fall into 
each category—although all w eights are recorded in  kilograms 
on  hospital records. The estim ates indicate th a t heaping is 
m inim al for th e  responses in  kilograms, bu t substantial for 
weights reported  in  pounds. A lthough Costa Rica adopted 
the m etric system  about tw o decades ago, it is possible tha t 
some m others w ho w ere uncom fortable w ith  th e  m etric system 
w ere given approxim ate w eights in  pounds at the tim e of b irth  
(perhaps by nurses) or converted the w eights them selves. In  
these cases, m others w ould  be likely to  recall w eights to  the

nearest w hole or half-pound. M ore generally, the greater degree 
of heaping for pounds as com pared w ith  kilogram s across 
surveys in  Table 4 probably reflects a greater tendency for 
m others to use o ther preferred values (such as 0.2 and  0.8) for 
kilograms.

Average birthweight and frequency 
of low  birthweight

Tables 5 and  6 present m ean  birthw eights and  the prevalence of 
low  birthw eight, respectively, by place of delivery and  m aternal 
education. In  general, the  results are no t consistent w ith  our 
expectation. In particular, except in  Costa Rica and  Peru, the 
m ean  birthw eights e ither decrease w ith  increasing m aternal 
education or show  virtually no variation by education; similar 
patterns occur w ith  regard to the prevalence of low  birthw eight 
(weights below  2500 grams or 5 pounds, 8 ounces). In addition, 
in  half of the surveys, average birthw eights for hom e deliveries 
are h igher (and the prevalence of low  birthw eight is lower) 
th an  the corresponding values for hospital deliveries; these 
differences persist w ith in  categories of m aternal education and 
are especially pronounced  in G uatem ala and  am ong m ore 
educated m others in  El Salvador. W hile these differentials 
w ould  be expected if health  facilities w ere used prim arily for 
problem  pregnancies, they  are inconsistent w ith  the selective 
use of biom edical services in  these countries by w om en of 
higher socioeconomic status.

Overall, the estim ates in  Tables 5 and  6 suggest h igher th an  
expected  values of average b irthw eigh t and  low er th a n  
expected frequencies of low  birthw eight, for all countries. In 
Costa Rica, the estim ated prevalence of low  birthw eight can be 
validated on  an  aggregate level w ith  b irthw eight data from 
hospital records: th e  estim ate based on  76 115 births w ith 
hospital records (95% of all births) in  1993 is 6 .7% 20—a value 
w hich  slightly exceeds the survey estim ate of 5.9% . M ore im ­
portantly, the m ean  birthw eights derived from  each of the other 
surveys are at least as large as th a t for Costa Rica, although the
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Bolivia Costa Rica El Salvador
Guatemala
ENSMI

Guatemala
EGSF Peru

Mean N Mean N Mean N Mean N Mean N Mean N

No education 3551 106 * * 3457 291 3249 2680 3444 993 3148 404

1-6 years 3472 785 3224 616 3401 792 3289 3282 3476 1497 3251 1843

> 6 years 3409 996 3308 536 3289 848 3147 759 3415 170 3325 3394

H ospital/clin ic delivery 3444 1331 3266 1154 3319 1564 3153 2276 3219 461 3310 4019

No education 3655 45 * * 3459 196 3133 509 3184 82 3233 189
1-6 years 3511 444 3230 606 3352 615 3181 1142 3227 286 3288 990

> 6 years 3397 842 3310 534 3259 753 3124 625 3225 93 3321 2840

H om e delivery 3432 551 * * 3530 329 3336 4406 3512 2195 3235 1562

No education 3446 60 * * 3451 92 3288 2152 3469 910 3068 213

1-6 years 3408 339 * * 3569 165 3385 2126 3536 1208 3200 829

> 6 years 3485 152 * * 3539 72 3339 128 3646 77 3356 520

Total 3441 1882 3263 1167 3356 1893 3252 6682 3461 2656 3291 5581

Fewer than 30 cases.
1 Birthweights reported in pounds were converted to grams in El Salvador, Guatemala and Costa Rica.

Table 6 Percentage of births that are low birthweight1 by place of delivery and maternal education

Bolivia Costa Rica El Salvador
Guatemala
ENSMI

Guatemala
EGSF Peru

% N % N % N % N % N % N

No education 3.3 106 * * 10.8 291 13.6 2680 9.0 993 13.5 404

1-6 years 5.5 785 7.1 616 9.7 792 9.1 3282 7.1 1497 10.8 1843

> 6 years 6.1 996 4.3 536 11.1 848 10.4 759 8.2 170 6.8 3394

H ospital/clinic delivery 5.4 1331 5.9 1154 11.4 1564 12.6 2276 14.3 461 7.5 4019

No education 3.8 45 * * 9.7 196 15.4 509 19.5 82 9.4 189

1-6 years 4.7 444 7.1 606 11.0 615 12.4 1142 13.3 286 10.2 990

>6 years 5.8 842 4.3 534 12.1 753 11.2 625 12.9 93 6.6 2840

H om e delivery 6.7 551 * * 7.0 329 9.5 4406 6.5 2195 11.0 1562

No education 2.9 60 * * 13.3 92 13.0 2152 7.9 910 17.4 213

1-6 years 6.7 339 * * 5.6 165 6.3 2126 5.6 1208 11.8 829

>6 years 7.9 152 * * 2.4 72 4.3 128 2.6 77 7.1 520

Total 5.7 1882 5.9 1167 10.6 . 1893 10.9 6682 7.8 2656 8.4 5581

Including half o f w eights  
reported at 2500 g

7.7 1882 6.3 1167 10.2 5581

* Fewer than 30 cases.
a Low birthweight is defined as weights below 2500 grams for weights reported in grams and below 5 pounds 8 ounces for weights reported in pounds and

level of infant m ortality in  Costa Rica is betw een  one-th ird  and  
one-fifth the level elsew here (Table 1). According to  Table 6, 
low  birthw eight has the low est prevalence in  Bolivia (5.7% ), 
the country w ith  the highest infant m ortality rate. Even sm aller 
frequencies of low  birthw eight are reported  by the m ost e d u ­
cated w om en delivering at hom e in  G uatem ala and  El Salvador 
—values w hich are considerably below  those found in  W estern 
industrialized countries. Some of the estim ates in  Tables 5 sug­
gest th a t these biases are no t restricted to  hom e deliveries: for 
example, the m ean  birthw eight am ong hospital deliveries in  
th ree of the five surveys (most notably Bolivia) exceeds the 
corresponding value for Costa Rica.

The final row  of Table 6 indicates tha t one source of the u n d er­
estimates of low  birthw eight is a heaping of reported birthw eights

on  2500 grams (for those surveys reporting in  grams). For 
example, if the  estim ates of low  birthw eight w ere to  include 
one-half of these responses (on the assum ption th a t these 
reports are equally likely to  come from  children weighing 
m ore and  less th an  2500 grams), the estim ated prevalence of 
low  birthw eight w ould  increase by a m odest am oun t in  Bolivia 
and  in Peru.

Discussion
The results p resented  above suggest a  substantial degree of error 
in the reports of b irthw eight obtained from  health  interview  
surveys in  Latin America. These errors take several different 
forms. One type of error appears to  result from w om en reporting
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birthw eights for children tha t w ere probably never weighed, 
prim arily those delivered at hom e w ithout m odem  medical 
assistance. A second type of error seems to be the consequence 
of some m others using a w eight obtained from  a post-partum  
check-up in  lieu of a birthw eight. It is likely th a t in  bo th  cases 
the reported w eights are too high. A th ird  type of error, w hich 
coincides w ith  the preceding ones, is the clustering of reported 
weights, m ost frequently  at integral num bers of pounds or 
kilograms. H eaped responses are prevalent no t only for births 
th a t w ere unlikely to have been  w eighed (i.e. hom e deliveries), 
bu t also for hospital deliveries. A lthough heaped responses 
could produce unbiased estim ates of birthw eight, the results 
presented here  suggest th a t this is no t the case. The estim ated 
weights appear too high on  average, particularly for births de­
livered at hom e bu t also for births delivered at health  facilities. 
The degree of error varies across surveys, w ith  highly anom al­
ous patterns in  the G uatem ala surveys and  som ew hat less 
aberrant ones in  Bolivia and  El Salvador, generally plausible 
estim ates in  Peru (although a substantial fraction of hom e 
deliveries have reported  birthw eights), and probably fairly 
accurate data in  Costa Rica (except for a high degree of heaping 
for estim ates given in  pounds).

This analysis dem onstrates som e of the dangers associated 
w ith  relying on  survey data for birthw eight inform ation. One 
obvious problem  is a resulting underestim ate of low  b irth ­
weight, one th a t w ould  portray  an  overly optimistic picture of 
children's and  w om en's health  status. A second problem  is 
misleading differentials. For example, the estim ates presented 
here  could lead to inferences tha t hom e deliveries produce 
health ier infants th an  hospital deliveries and th a t increases in 
m aternal education have little or even detrim ental effects on 
the prevalence of low  birthw eight. W hile such patterns m ay 
occur in  select areas, it is implausible tha t they  perta in  to  m ajor 
sections of Latin America.

The analysis has also revealed a quandary, nam ely how  or 
w hy so m any  w om en  delivering at hom e report a birthw eight 
for their child. It is quite likely tha t m any of these w eights w ere 
estim ated either by the person assisting at delivery or by the 
m other herself. These values are especially likely to  be heaped 
and  to exceed the true  weight. W hile there is some evidence 
indicating th a t G uatem alan m idwives estim ate w eights as a way 
of assuring their patients th a t th e  new born  is healthy, the ex ­
planations are likely to  differ across countries. Obtaining m ore 
inform ation about th e  source of th e  birthw eight inform ation, by 
m eans of individual interview s or focus groups, w ould no t only 
provide additional insights in to  the results presented here  bu t 
w ould offer som e guidance as to how  future health  interview  
surveys m ight increase the accuracy of b irthw eight inform ation.

Acknowledgements
This project was supported by NICHD grants R01 HD31327 
and  P30HD32030 and  grants from  the M ellon Foundation to 
Princeton University and  to  the Central American Population 
Program  at the University of Costa Rica. We w ould like to  thank  
Dana Glei for h e r assistance.

References
1 McCormick MC. The contribution of low birth weight to infant 

mortality and childhood morbidity. 1V Engl J Med 1985;312:82-90.
2 Paneth NS. The problem of low birth weight. In: Behrman RE (ed.). 

The Future of Children. Center for the Future of Children, The David 
and Ludlle Packard Foundation, 1995, pp. 19-34.

3 Boerma JT, Weinstein KI, Rutstein SO, Sommerfelt AE. Data on birth 
weight in developing countries: can surveys help? Bull World Health 
Organ 1996;74:209-16.

4 Goldstein H. Factors related to birth'weight and perinatal mortality. 
Br Med Bull 1981;37:259-64.

5 Elo I. Female Education and the Use of Maternal and Child Health Services 
in Peru. Princeton University, PhD Dissertation, Ann Arbor, MI: 
University Microfilms, 1990.

6 Pebley AR, Goldman N, Rodríguez G. Prenatal and delivery care and 
childhood immunization in Guatemala: do family and community 
matter? Demography 1996;33:231-47.

7 Kiely J, Brett K, Yu S, Rowley D. Low birth weight and intrauterine 
growth retardation. In: Wilcox LMJ i(ed.). From Data to Action. CDC's 
Public Health Surveillance for Women, Infants, and Children. US 
Department of Health and Human Services, 1993, pp.185-202.

8 Ekouevi K, Morgan P. Note on the reliability and validity of mothers' 
retrospective reports of their children's birthweights. Soc Biol 1991; 
38:140-45.

9 Da Vanzo J, Habicht JP, Butz W. Assessing socioeconomic correlates of 
birthweight in Peninsular Malaysia: ethnic differences and changes 
over time. Soc Sci Med 1984,'18:387^104.

10 Moreno L, Goldman N. An assessment of survey data on birthweight. 
Soc Sci Med 1990;31:491-500.

11 Peterson C, Goldman N, Pebley A. The 1995 Guatemalan Survey of Family 
Health (EGSF): Overview and Codebook. Los Angeles: RAND, 1997.

12 Instituto Nacional de Estadística, Macro International Inc. Encuesta 
Nacional de Salud Materno Infantil 1995. Guatemala: Instituto Nacional 
de Estadística, 1996.

13 Instituto Nacional de Estadística, Macro International Inc. Encuesta 
Nacional de Demografía y  Salud 1994. La Paz, Bolivia: Instituto Nacional 
de Estadística, 1994.

14 Caja Costarricense de Seguro Social, Centers for Disease Control and 
Prevention. Fecundidad y  Formación de la Familia. Encuesta Nacional de 
Salud Reproductiva de 1993. San José, Costa Rica: Caja Costarricense del 
Seguro Sociál, 1994.

15 Asociación Demográfica Salvadoreña, Centers for Disease Control and 
Prevention. Encuesta Nacional de Salud Familiar FESAL-93. El Salvador: 
Asociación Demográfica Salvadoreña, 1994.

16 Instituto Nacional de Estadística e Informática, Asociación Benéfica 
Prisma, Macro International Inc. Encuesta Demográfica y  de Salud 
Familiar 1991/1992. Lima, Peru: Instituto Nacional de Estadística, 1992.

17 Hughes D, Simpson L. The role of social change in preventing low 
birth weight. In: Behrman RE (ed.). The Future of Children. Center for 
the Future of Children, The David and Lucille Packard Foundation, 
1995, pp.87—102.

18 Elo I. Utilization of maternal health-care services in Peru: the role of 
women's education. Health Transit Rev 1992;2:49-69.

19Govindasamy P, Stewart MK, Rutstein SO, Boerma JT, Sommerfelt 
AE. High-Risk Births and Maternity Care. DHS Comparative Studies No. 8. 
Columbia, MD: Macro International Inc., 1993.

20 Ministerio de Planificación Nacional. Principales Indicadores de Costa 
Rica. San José, Costa Rica: Serie MIDEPLAN-SIDES, 1998.


