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Variations in Estimates of Guatemalan Infant
Mortality, Vaccination Coverage, and ORS

Use Reported by Different Sources!?
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All avadable estinates of rates of infant morlality, vaccination coverage {for BCG, DPT 3,
polwe 3, measles, amd tetanus tooid), and ORS use in Guatemala in the 1980s were identified
amd mveshiqated A lorge swember of sources and estimates were found. Large discrepancies
wvre ol finnd betiveen the estimates for a given indicator, even when the estimates were
repertend for the <ame year by the same source. For inslance, reports for 1985 yiclded 10
difterent mfant mortalily estomates ranging from 56.0 to 79.8 deaths per 1 000 live births;
vacclon coverage estimates ranging from 30% to 60.5% for BCG, 3.5% to 34.2% for
DY 5% 103357 for poho 3, TH% 1o 58.2% for measles, and 1% to 8.2% for tetanus
tovemd, and estmated wse rates of oral rehydration solution ranging from 3.5% to 7.2%.
In tus same vem, three Gualemalan Ministry of Health estimates of infant deaths per
POy livwe Barths an 1984 ranged from 52.4 to 79.8; four UNICEF estimates for 1985 ranged
from o5 to 79 8, and three USAID estimates for 1987 ranged from 59 to 72. The many

reasons forond for thes diversity pomt to significant problems influencing the reliability of

vieerend data.

aninnal governments and interna-
tional agencies have assigned in-
dicators such as infant mortality, vacci-
nation coverage, and oral rehydration use
an important role in their efforts to pro-
mole child survival. Global and national
targels have been set in terms of such
sclected indicators. I'rograms have been
monitored and evaluated on the basis of
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changes in the values of these indicators.
Most important, programs have been
modified and donor agency financial
support has been given or withheld in
response to observed trends in a few im-
portant indicators. Accordingly, it is im-
portant to identify, understand, and dis-
cuss variations in the reported values of
such indicators and to advise policy mak-
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ers of the risks as well as the benefits of
making decisions based on apparent
trends in these values.

Scientists, governments, and interna-
tional agencies have used a varicty of
methods to estimate the values of ey
indicators. Each method has its strengths
and weaknesses. For example, infant
mortality estimates can be derived using
either direct methods (calculating, directly
from the data) or indirect methods (cal-
culating from a demographic model that
processes the data according to accepted
mathematical conventions); and they can
be derived using data from various
sources—vital events registration sys-
tems, surveys, or censuses. Vilal events
registration systems have been criticized
for containing biased data, because they
do not capture all births and deaths; sur-
vey data have been criticized for involv-
ing only small samples; and some esti-
mates have been criticized (or using direct
rather than indirect methods (). Simi-
larly, methods employed 1o estimate rates
of oral rehydration use have been crili-
cized for various reasons—including
adoption of nonstandard definitions ot
“diarrhea” and “diarrhea episode” (2, 3),
variations in the definition of “proper”
use of oral rehydration solution and the
length of the recall periad (1), and vari-
ations in the manner of questioning in-
formants (3). However, little attention has
been given to problems arising from the
use of secondary data and perpetuation
of errors found therein.

In most cases, the values retrieved from
published and unpublished sources pro-
duce multiple choices regarding the *“cor-
rect” value of a given indicator. Con-
fronted with the problem of reporting o
single trend for ecach of various sclected
indicators to policymakers, the authors
set out to explore the reasons for the ap-
pearance of multiple and, al times, con-
flicting values for the indicators. This ar-
ticle reports all of the values discovered
for rates of infant mortality, vaccination
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coverage, and oral rehydration use in one
country, Guatemala, in the 1980s and dis-
cusses some of the theoretical and prac-
tical reasons for the observed variahons
in these values over time and across
sources. PPart of that discussionaillustrates
how organizations contribute o such
variation by incorredtly ating, using, and
reporling eslimates from other sources

METHODS

The initial data scarch was carried out
during 1987 1988 in both Guatemala and
Washington, D.C., and a second round
of searching was done at both Jovations
during 19901992, Besides explonng the
standard  relerence sources, intervacwes
were held with representatives of vanous
private, government, and international
organizations in both places (4)

Most of the unpublished estimates
identiticd during the tirst round ol data
collection were venbied agamnst the ong,
inal source documents during the second
round, although this was not possible in
a few cases  These Latter eshimates have
been retammed, but the fact that they are
unventied has been noted in the data
tables. In all cases ettorts were made o
determine the sources, dehmtions, and
procedures used to make the estimate. as
well as 1o lind reasons tor apparent in
consistendies or disagreements with other
estimates. These etforls were siessiul
in many but not all of the cases

INFANT MORTALITY: TRENDS
AND VARIATIONS

Measuring Infant Mortality

Fbe intant mortality rate (IMR) s de
fined as the number of inlant deaths paer
1 000 live baeths wva speatied geogaphn
arca. This rate can refledt either the ratio
of infant deaths 1o live buths occunng
over a spealied ime penod or the prob
ability of a newborn intant dving prior to



its fiest burthdday Theoretically, these two
~orts of calculations vield the same value
when the numbers of births and infant
Jeaths are stable over e, bul not when
the population is prowing The time pe-
pod over which data are collected may
be s short as o vear, but is more com-
monly a Jonger period  usually three or
v e v ears

In praddice, twa general methods are
used i the developing world to estimate
INR o direct method in which births and
deaths over a given time period are
counted and a ratio is derived that ex-
presses the namber of infant deaths per
thousand Iive births; and an indirect
method in wbich information about births,
deaths, migration, and other demo-
graphic factors is entered into a mathe-
matical model o generatle an estimale.
Maost such models generate estimates in
the form of a time trend. The data needed
to apply cither method can come from
two general types of sources: surveys
{which include censuses, sample sur-
veys, and special studies) or vital events
registrics

IMRs in Guatemala

The IMR estimates found for Guate-
mala were derived using both methods
(direct and indirect) and both types of
data sources (vital events registries and
surveys) In some cases the documents
containing these estimates provided no
information about the source of the data
or the method used to derive the esti-
males As might be expected, the various
eslimates were spread over a range of
vahtes that was rather large - so large,
in fact, that an individual secking a de-
finitive IMR estimate (or any particular
paint in time would find only bewilder-
moent,

Part of this variation appears due o
the technical issues cited above, includ-
ing the following:

different methods of estimation (di-
rect and indirect);

e different sources of data (registries,
censuses, and surveys);

« when employing indirect methods,
use of different models and analyses
of the available empirical informa-
tion; and

e use of different time periods.

As in many other countries, the Gua-
temalan situation is further complicated
because different organizations tend to
engage in what amounts to poor report-
ing of what are essentially the same data.
In particular, once a data-generating event
such as a survey or census takes place,
the results of that event filter into differ-
ent organizations at different times, and
the time of the information may be er-
roneously reported as the time when the
organization received the data rather than
the time when the data were collected.
Moreover, various other timing errors of
this sort can happen, the most egregious
occurring when an estimate is ascribed
ta the year of the estimate’s publication
rather than to the year when the data
were collected. More understandable is
the attribution of a multi-year estimate to
the final year or (even less objectionable)
to the midpoint of the multi-year range.

Finally, because the IMR is used in a
political as well as a technical context,
some estimates are distorted to empha-
size political objectives. Overestimates
may be generated for the benefit of the
donor community, as a means of stim-
ulating additional technical and/or finan-
cial assistance; or underestimates may be
generated for public consumption at home
to convey the impression that conditions
are improving,.

Figure 1 shows all the sources and es-
timates of IMR in Guatemala in the 198()s
that were found by this study (5-36). It
turns out thal various types of organi-
zations provide estimates of IMR trends
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Figure 1. Infant mortality rates (per 1 000 live births) in Guatemala, as reported by various

sources. Arrows indicate first-level dissemination of 1987 DHS estimates, showing how these

estimates influenced numbers disseminated by others.

SwWwomNoWM AW~

Pre- Post-
Sourcs 1930 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1989
BUCEN 1990 (6) 76 - |732° 727 122 NI 699 682 664 o646 - | -
BUCEN 1989 (5) - - == - = - - - - #]-
CELADE 1988 (7) - &0 - - - 100 - - - -
DHS 1983 (8) - - = % ([~ - J- - - - -
DHS 1987 (9) -86.4~ -134- - - -
DHS 1987 (9) - - -
DHS 1987 (9) - - -
DHS 1987 (9) NN - -
Gual MOH 1980-1987 (10) 24 BBSNNSEN - NN\ - -
Gual MOH 1980-1987 (10) n - NN\ -

.| Guat MOH 1387 {11) - - 513 -
Guat MOH 1985 (12) 198 - A\ -~ \- -
INCAP Sent 1386 (13) - 78R -\\ - -
PAHO 1986 (14) 685 - - l- -\\-\Y-
PAHO 1890 (75) - -59-

PAHO 1990 (15) 655 560 568//s61 a37)] -] -
UNICEF Stale (16-21) - 6 61 60 s8ffseff -
UINICEF 1987 (24) - 6 - =l ] -
UNICEF CAP 1986 (25) 65 798 V- - - -

.| UNICEF CAP 1988 (26) - &1 - -
UN/POP 1988 (27) - | -59- -48-
UN/POP 1988 (28) - - - -

.| unpoP 1988 (29) | -5 48
USAID Child 2nd {30) - 8| - - -
USAID Child 3rd (31) - - 53/ - -
USAID Child 4th (32) -\ - - ] - -
USAID Child Sth-6th (33.34) -\ - - [- - -
USAID CP (35) 63 V67 o8 67 - -
USAID/Guat 89 (36) 798 [734] 682 648 - -

.| USAID/Guat 89 (36) [ 80(R) 78(R) 75(R} 70(R) | - -
World Bank 1988 (37) - 65 -56 1-

Notes (keyed to line numbers):

1. The figure 77.6 is for the 2-year peniod 1979 - 1980; “benchmark™ years with asterisks based on
registration data.

vital

2. Table 8, p. 60.

3. Unverified field reporting of data.

4. Unverified field reporting of data.

5. Table 2.1, p. 7; figures for 5-year periods beginning 1 January 1977 and | |uly 1982.

6. Table 2.2, p. 9; figures for 10-year period, | July 1977 -30 June 1987.

7. Table 2.2, p. 9; figures for 10-year period, 1 july 1977 -30 june 1987. U = urban data

8. Table 2.2, p. 9; figures for 10-year period, 1 July 1977 =30 June 1987 R = rural dala

9. Unverified 1980-1986 data copied in field.
10. The twa figures, copied in field for 1982 and 1984, are unexplained

11.  Infant deaths in the calendar year multiplied by 1 000, divided by live binths in the calendar yeat as

reported in the civil register for that calendar year.
12. Unverified field reporting of dala.
13. Table 18b (Trussell variant, Wesl model): 1983 figure (86 5) based on feeney methwd. 1985 igure

(77.8) based on Bass method. R = rural data.
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14 Vol 1. p. 392, from UN/POP 1988 (29}, medium variant; figures for 5-year periods beginning mid-
1975, mid-1980, mid- 1985, and mid- 1990 (source denotes these 5-year periods as 1975-1980, 1980~

1985. etc ).

1S vol 1. p 394, from olficial government statistics (p. 177}; first figure (74.0) is for 1979.
16 Vol I p 53 figure for 5.year period beginning mid-1985 {source denotes this 5-year period as 1985~

199

17 Vol I pp 103, 334, 1987 and 1988 figures “provisional”; from official data in PAHO technical

information system

18 figure for 1983 from p. 141, reference 16; lor 1985, p. 90 (17); for 1986, p. 64 (18); for 1987, p. 94

(19); and for 1988, p. 102 (20).

19 Guatemala table, noe page no.; source is United Nations Population Division.

20 Unverthed field reporuing of data.
21 Unvenhed field reporting of data.

22. Table A 2; ligures are for the 5-year periods beginning mid-1975, mid-1980, mid-1985, and mid-1990
{sourc e denotes these 5-year periods as 19751980, 1980-1985, erc.).

23 Table 50, p. 122; figure, for 1980-1981, based on complete vital registration data and census.

24 Table 16, pp. 121-122, medium variant; figures are for the 5-year periods beginning mid-1975, mid-
1980, mud- 1985, and mid-1990 t{suurce denotes these S-year periods as 1975-1980, 1980-1985,

elc )

215 Pages 68. 86; [rom Unmited Nahons, World Population Praospects: 1984 (28).
26 Pages 58. 70, Irom United Nalions, \World Population Prospects: 1984 (28).

27  Pages 74, B8 Irom DHS 1987 (9).

28 Relerences 311 ton pp. 98, 114, and 116} and 34 lon pp. 66, B6, and 89) both report the same figure;

from DHS 1987 (9).

29  Figures are from the following annual reports: for 1984, FYB6 repor, p. 86; for 1985, FY87, p. 6; for
1906, FYRB, p 8; for 1987, FYB9, p. 8; for 1988, FY90, p. 10. Figures for 1980, 1981, and 1983
thiom the FYB2, FYB3, and FYAS reports) were copied here without verification. The FY 91 CP (p. 277)
notes that all MR estimates in the CP were nhtained from the L).5. Census Bureau.

10 Based on national estimates.

31 Based on rural data (R} from the Sentinel Areas Survey (INCAP Sent 1986 — 33).
12 Page 118; the figures are {or 5-year periods beginning mid-1985 and mid-1990 (source denotes these 5-

year perinds as 19851990 and 1990-1995).

in Guatemala. The Ministry of Health
(MOH) turnishes annual estimates on be-
half of the Government (10, 11). Two in-
ternational organizations doing health
work in Guatemala, PAHO (14, 15) and
UNICEF (16-26), publish IMR estimates.
The U.S. Agency for International De-
velopment (USAID) makes several of its
own estimates or selects estimates from
other sources (30-36). Other institutions
publishing estimates include the World
Bank (37), the United Nations Population
Office (27-29), and the U.5. Census
Bureau (5-6).

Various organizations published esti-
mates derived from other sources. For
example, the Latin American Demo-
graphic Center (CELADE) developed its
own estimates based on all available
sources (7).

In addition, several organizations pub-
lished multiple estimates for the same year
that disagreed with one another. For ex-
ample, three 1984 MOH estimates of IMR
(10, 12) ranged from 52.4 to 79.8, four
1985 UNICEF estimates ranged from 65
to 79.8 (17, 24-26), and four 1987 USAID
estimates ranged from 59 to 72 (31, 33-
36).6

These organizations used several dif-
ferent original sources of data to make
their estimates of IMR. The Ministry of
Health obtained the number of infant
deaths and the number of live births in
each calendar year from the official civil
registries. The U.S. Census Bureau, U.N.

*Throughout this article the infant mortality rate

(IMR) is reported as the number of infant deaths
per 1 000 live births.
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Population Office, and CELADE used in-
direct methods that employed official
census data. In addition, use was made
of several different sample surveys com-
pleted in Guatemala during the 1980s that
provided useful data for estimating IMR
as well as IMR estimates of their own.
Specifically, two national Demographic
and Health Surveys (DHS) were carried
out in 1983 and 1987 (8, 9), and two sur-
veys of rural sentinel villages were con-
ducted jointly by INCAP and the Min-
istry of tealth in 1983 and 1987 (13, 33).
The 1983 and 1987 Demographic and
Health Surveys and the 1983 INCAP/MOH
survey all provided their own IMR esti-
mates.

Figure 2 demonstrates the range of es-
timates encountered in this study for a
single year, 1985. (That year was sclected
because it had the largest number of es-
timates and sources of any 14980s year.)
The range extends from 56.0 to 79.8, a
difference of nearly 24 deaths per 1000
live births.

The high extreme of the 1985 range
(79.8), which was drawn from UNICEF's
1986 annual report for the country, ap-
pears to have originated with a Minisiry
of Health study (12) on services o mothers
and infants that was published in 1985.
In fact, the same 79.8 figure is cited by
three sources: the MOH mother/infant
study cites it for 1984, the 1986 UNICEF
country report (25) cites it for 1985, and
the 1989 USAID/Guatemala annual re-
port (36) cites it for 1984. While it is pos-
sible that the MOH mother/infant study
was influenced by the 1983 sentinel vil-
lages study published in 1986 (13), which
reported a rural IMR of 86.5 for 1983, it
is unlikely that the results reparted for
earlier years by the 1987 Demagraphic
and Health Survey (DHS) (9) were a faclor
in determining the 79.8 figure. The two
1985 estimates of IMR for rural popula-
tions—77.8 and 78, see Figure 1, INCAP
Sent (13) and USAID/Guat (36) —are also
close to the top of the range.
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The low extreme of the 1985 range (56.0)
was reported by PAHO in its 1990 Health
Conditions in the Americas (14). According
to PAHO, this figure was copied from
official country statistics based solely on
civil registry data, and thus was not in-
fluenced by DHS results or ather speaal
studies. Estimates oblained by indirect
methods, such as those reported by the
U.S. Census Bureau (5. 1), UN opu-
lation Office (27-29), and CELADL (7),
fell between the bwo extremes of the range.

This 1985 pattern is maore or less re-
peated throughout the decade. That s,
one finds a wide range of IMRs, with
estimates based on surveys and spedial
studies (especially of rural populations)
near the top of the range, estimates based
on indirect methods in the middie of the
range, and estimates based on direct
methods toward the bottom of the range.
As Figure 1indicales, we did find eneepe
tions to this pattern, notably (the high
1983 DHIS estimate of 96 (8) and the high
PAHO estimate of BL1 reported (or both
1980 and 1983 (14). The reasons for these
exceplions are not known

Figure 3 displavs e trends froem bour
sources: the U Census Bureasu (0), UN
Population Otfice (29), PALIO (14, 15),
and the Guatemalan Ministry of Heallh
(10, 11). Both the Census Bureau and the
Population Office relied onaindiredd
methods ta generate these time teends,
therefore, the curves troang the two
trends are relatively smooth Clearly, the
U.N. model is the more optimishe of the
two. On the other hand, the MOIL ub
tains the number of live births and nfant
deaths for a given calendar vear as e
ported in the afficial civil registry and
divides the deaths by the Ine binbs Hhas
direct method yiekds a trend that as n
regular and gencerally well below the tirs
twa estimates The Jowness ol these MO
estimates appears due to large scale un
derreporting ol infant deaths ancthe vl
registry, an underreporhing problem
clearly identiied by the MO on papge



Figure 2. The range of Guatemalan infant mortality estimates lound for
the vear TR, showange the source of ecach estimate within the column,
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* The PAHIOY estimate was reported in the 1990 edition of Health
Condivons m the Amencas (15). According o the publication, this
esimate was oblained from the Guatemalan Ministry of Health.

‘The UN/POP estimate of 1985 IMR {64.5) was derived by the authors
from the two S-vear IMR estimales beginning in mid-1980 and mid-1985
in World Population Prospects: 1988 (29), using a linear interpolation
between the midpoints of the two 5-year estimales.,

'The USANYCP estimate, reported in the agency's 1987 Congressional
Presentation (35), is based on U.S. Census Bureau estimates.

The MOH estimate was reported in Anuarios Estadisticos (1980~
198710100,

‘The BUCEN estimate, reporled by the U.S. Bureau of the Census
printout furnished in 1990 (6), was one in a series of annual estimates.

*The CELADE estimate was reported in La Mortalidad en la Nifer en
( entroamérica, Panamid y Belize (7).

**The (S estimate of 1985 IMR (70.8) was derived by the authors
from the twa 5-year IMR estimates beginning in mid-1977 and mid-1982
in [ ncuesty de Planihe acon Tamudiar y Solud Maternal Infantil de
Cuatemaly 1983, Informe [ inal (8), using a linear extrapolation from the
mudpaints of the two 5-year estimates

“This USAID estimate, teponted in USAHNYGuatemala Action Plan, 1Y
A7 1361, i actually the DHS () edimate for the S-year perierd beginning
wy el 19382

U The INC AP estunate, reported in Facuesta Simphific ada de Salud y
Nutnicwn Alatermo-Intantl, Cuatemala €13, is Tor rural areas and is
based an data obtained from the sentinel villages survey.,

“This UNICEH estimate, reported in the 1986 Annual Report (251, was
apparently based on 1 Guatemalan Ministry of Health study.
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Figure 3. Guatemalan infant mortality trends_in 1980- 1988, as
indicated by four diflerent sources. (BUCEN = U.S. Bureau of the
Census; UN/POP = Uniled Nations Office ol Population; MOH =
Ministry of Health of Guatemala; PAHQ = Pan American Health

Organization.)

100 =

Deaths per 1000 live burths

L} L Ly L
1980 1981 1982 1983

--o-BUCEN —e— LIN/POP

M of its own Anuario 1987: Guatemala en
Cifras de Salud (11). The reason for the
irregular, almost sawtooth shape of the
MOH data was not determined by the
authors.

Even though the estimates of IMR re-
ported by PAHO in Health Conditions in
the Americas (14, 15) are taken directly from
official Guatemala Ministry of Health sta-
tistics, they do not always match the MOH
estimates reported in the annual year-
books (10). In some years these estimates
by the MOH and PAHO are nearly iden-
tical (e.g., 1981, 1983, 1986), while in other
years they differ widely (e.g., 1980, 1984,
1985). Similarly, as seen in Figure 1, the
two editions of PAHO's Health Conditions
in the Americas (1986 edition and 1990 edi-
tion) agree in some years (e.g., 1980) and
disagree in others (e.g., 1983). The reasons
for these discrepancies are not known.
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The indirect models used by CEL.ADE,
the U.N. Population Office, and the U.S.
Census Bureau all incorporated the DS
results and other special study results into
their estimates. In fact, the U.S. Census
Bureau adjusted its previously published
estimates for past years on the basis of
more recent DHS and special study re-
sults. In its 1989 action plan {(36), USAILY
Guatemala cited both the 1983 DHS (8)
and the 1986 INCAP sentinel villages re-
sults (13) as the basis for its IMR esti-
mates for 1985 and later. The second and
third USAID reports to Congress on child
survival (30, 31) used U.N. Population
Office estimates [or 1986 and 1987 as their
estimates for 1986 and 1987, respectively,
the fourth USAID report to Congress on
child survival (32) gave a 1988 estimate
based on the 1987 DHS survey (9); and
the fifth and sixth USAID reports to Con-



gress on child survival (33, 34) both re-
treated to reporting only a 1987 estimate
based on the same 1987 DS survey (9).
(1he 1987 DIIS survey actually reported
a single ligure, 73 4, for the 5-year period
begining in mid 1982.)

UNICTF's annual country report for
198R (26) cites IMRs of 71 for 1985 and
65 for 1986, an apparent recognition of
the DEHIS results. The USAID congres-
sional presentations (35} claim to cobtain
their IMR estimates from the U.S. Census
Bureau, an example of original sources
(1S and INCAPD) passing through a sec-
ondary source (Census Bureau) to influ-
ence a third source (USAID, congres-
sivnal presentations). The differences
between the IMRs reporied by the Cen-
sus Burcau (6) and USAID in its congres-
sional presentations (35) probably reflect
the Census Bureau's practice of retro-
spectively altering its estimates for prior
years based on the latest information. In-
terestingly, the USAID congressional
presentation for fiscal year 1990 (35) re-
ported an IMR of 79 for 1988, a rate much
higher than those reported for previous
years and totally out of context. This
anomaly could have arisen through
misreporting of the 1987 DHS estimate
for the 10-year period mid-1977 through
mid-1987.

Figure 1 portrays first-level dissemi-
nation of the 1987 DHS results (9). The
DHS provided national estimates of IMR
for two 5-year periods (1977-1981 and
mid-1982 through mid-1987), as well as
urban and rural estimates for the entire 10-
year period (mid-1977 through mid-1987).
As noted, several sources factored the DHS
results into their own estimates. In sum-
mary, it appears that the “evenls” of the
DHS and INCAD sentinel village studies
influenced the various organizations in-
volved at dilferent paces, but that nearly
all eventually factored the data from these
“events’” into their computations, the two
exceptions being those PAHO and MOH
estimates based solely on civil registry data.

It is difficult to know which single source
is most accurate. If a single estimate is
required for some reason, the best data
source is one of the organizations with
teams of demographers who analyze new
empirical data and adjust their models
accordingly—such as CELADE, the U.N.
Population Office, or the U.S. Census
Bureau. Direct estimates reported by the
Ministry of Health and PAHO are too
unreliable at this stage of civil registry
development in Guaternala. Some esti-
mates, particularly those made by the U.S.
Census Bureau, the U.N. Population Of-
fice, and the World Bank, should be ac-
companied by a date when the estimate
was made as well as by dates defining
the period to which the estimate applies,
because they retrospectively revise prior
year estimates as new information be-
comes available.

VACCINATION COVERAGE:
TRENDS AND VARIATIONS

Measuring Vaccination Coverage
of Children

Worldwide, the effort to estimate vac-
cination coverage rates on an annual ba-
sis has been greater than the effort to
estimate other child survival indicators.
This is true despite the fact that the vac-
cination coverage rate is not synonymous
with the rate of immunization. (Vacci-
nation does not guarantee protection, be-
cause not all vaccinations result in the
seroconversion necessary to assure im-
munization, especially in situations where
frequent breakdowns in the cold chain
render vaccines ineffective.)

One reason for the extraordinary effort
devoted to estimating vaccination cov-
erage is the potential for rapid change in
a given vaccination coverage rate. Every
year a completely new cohort of infants
must be vaccinated. Because the success
in vaccinating each cohort depends on a
number of short-term factors, coverage
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rates can and do fluctuate dramatically
from one .year to the next; therefore,
the rate must be estimated anew each
year.

In general, two methods of estimating
vaccination coverage rates have been re-
fined over the years: routine reporting
(generating what are known as admin-
istrative estimates) and surveys.

In Central America, where reporting
systems are relatively well developed,
emphasis has been placed on improving
the quality of routine reporting. How-
ever, spedal surveys carried out from time
to time provide an alternative view of
coverage levels that may be more rep-
resentative of the entire target population
and thereby serve as a check on bias found
in data from routine reporting systems.
Normally, ministries of health report ad-
ministrative estimates, and these in turn
are received and reported by interna-
tional organizations such as PAHO, WHO,
and UNICEF,

Administrative estimates are calculated
by taking the number of vaccine doses
administered to the children of a partic-
ular age group during a given time pe-
riod (the numerator) and dividing it by
the total number of children in that age
group during that time period (the denom-
inator). An administrative estimate is thus
based on period data (data collected
throughout a relatively long period of time,
usually a year). Several factors contribute
to discrepancies, and sometimes errors, in
both the numerators and denominators of
administrative estimates.

With respect to numerators, standard
practice calls for generating annual ad-
ministrative estimates of vaccination cov-
erage from a count of vaccine doses ad-
ministered to children under one year of
age throughout a year. Typically, the
health sector keeps a count of the vaccine
doses administered. Some of the factors
contributing to numerator variation in
these administrative estimates include the
following:
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e Some estimates count doses sent to
the field; others count dases admin-
istered as reported by lhe field.

e Fluctuating inventories of vaccines can
significantly influence estimates based
on doses sent to the field.

e With respect to doses administered,
the inclusion of children vaccinated
outside the recommended age range,
especially children over one year of
age, inflates the numerator and
therefore the estimate of coverage.
Because many countries count doses
of vaccine administered without dif-
ferentiating by age, this is a frequent
error.

» Delays in reporting data from the pe-
riphery can delay the publication of
updates by 6 to 12 months.

o Administrative estimales often in-
clude only government-adminis-
tered vaccines. In that case vaccina-
tions administered by the private
sector —including private physicians
and nongovernmental organiza-
tions —are not counted

Denominators of administrative esh-
mates are typically the estimated number
of children who survive the first year of
life. The number of one-year survivors is
frequently obtained by subtracting an es-
timate of the infant deaths during the
year (based on infant mortality estimated
by a demographic model or taken from
census projections) from an eslimate of
the number of live births durning the year
(often obtained from a vilal events rep-
istration system} However, sometimes
the total number of live births durning the
year is used rather than the number ol
survivors, and in other instances the
number used is a midyear eshimalte ol e
0-11.9 month papulation

Some of the factors contnibuting to dis-
crepancies and errors i the denonuna
tors of administrative eslimates indude
the following:



s Use of the alternative delinitions noted
above (one-year survivors, live births,
and midyear population) and use of
alternative sources (demographic
modcls, censuses, and vital events
registration systems).

o Use of different demographic models,
which produce different estimates of
the IMR used to estimale the number
of one-year survivors. (Demographic
models typically capture relatively
long-term trends and rarely reflect
recenl reversals in those trends.)

e Use of inappropriate partial cohorts,
including cohorts that reflect the vac-
dnation window {e.g., 9-11.9 months
for measles) rather than the entire
year.

In contrasl to the period data used by
routine reporting systems, survey esti-
males are based on data collected at a
particular point in time, namely, the point
in time of the survey. The recommended
survey methodology for estimating vac-
cination coverage rates “’by the first birth-
day” is to survey children 12 through
23.9 months of age, and to count as vac-
cinated only those children who were
vaccinated prior to their first birthday.

In such a survey, estimates for the val-
ves of both the numerator (the number
of children 12-23.9 months old at the
time of the survey who were vaccinated
prior ta their first birthday) and the de-
nominator {all children who were 12-23.9
months old at the time of the survey) are
taken directly from the survey data. Health
cards are used to determine birth dates,
vaccination siatus, and age of the child
at vaccination. In some cases, mothers’
recall about the vaccination is also used.

Under the direction of the World Health
Organization, a standard sampling meth-
odology (a two-stage cluster sampling
technique) has evolved for estimating
vaccination coverage. (In Guatemala, no
surveys that used this technique were en-

countered, although other more exten-
sive health surveys that included vacd-
nation information were found.)

Various factors, including the follow-
ing, contribute to discrepancies and er-
rors in survey-based estimates.

e Samples may not be truly represent-
ative, because limited resources fre-
quently restrict the movement of sur-
vey teams in remote places.

¢ The phenomenon surveyed may be
seasonal (in the case of vaccination
programs, coverage rates found at one
point in time may reflect recent cam-
paigns, temporary breakdowns in the
cold chain, or even the irregular pace
of vaccination programs forced by
rainy seasons, etc.).

» Different sample sizes and sampling
techniques (e.g., cluster sampling or
simple random sampling) can yield
different results,

¢ The inclusion or exclusion from the
numerator (the count of children vac-
cinated) of undocumented vaccina-
tions—supported by the mother’s
recall but not by a vaccination card —
can affect estimates.

e Data recorded on health cards may
be incorrect.

» Aggregation of subnational estimates
may have been done incorrectly.

e Variations occur in the age ranges of
the children sampled (0-11.9 months,
12-23.9 months, 3-11.9 months, 0-
59.9 months have all been used) and
in the age range counted in the nu-
merator, Surveys that include chil-
dren vaccinated after their first birth-
day in the numerator overestimate
the true rate, while surveys that sam-
ple only children under one year of
age underestimate the true rate un-
less adjustments are made.

A number of other factors may also
contribute to discrepancies and errors in
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vaccination coverage estimates. Pro-
grams with lower coverage rates have an
opportunity to vaccinate more children
than programs with higher coverage rates
because they can vaccinate all the chil-
dren in the current year’s cohort plus
many of the as yet unvaccinated children
in the previous year’s cohort, especially
in the case of antigens given early in life.
Because denominators are not adjusted
to account for this, estimates relating to
low-coverage programs have a potential
for overestimating true coverage.

In addition, delivery methods can have
a spurious effect on coverage estimates.
For example, in the wake of a campaign,
vaccination coverage with DPT 3 and po-
lio 3 tend to be underreported, and cov-
erage with DPT 1 and polio 1 tend to be
overreported, because mothers tend to
forget how many times their children were
vaccinated.

Vaccination Coverage of Children
in Guatemala

Vaccination coverage rates reported for
Guatemala in the 1980s, based on both
administrative and survey data, were
found to have been influenced by most
of the variation-producing factors noted
above. Some surveys accepted the
mother’s recall of a vaccination, while
others did not. Different sampling frames
and sampling methodologies were used.
Administrative estimates were found to
vary with respect to (1) the time elapsing
between the end of the reporting period
and the time the report was actually re-
ceived, (2) the population estimate (de-
nominator) selected, and (3) the degree
of rigor applied in limiting the numerator
to children vaccinated prior to their first
birthday.

Table 1 displays all of the data sources
(8-11, 13-21, 25, 26, 30-35, 38-45) and
the full range of measles vaccination cov-
erage rates discovered during the inves-
tigation. The same sources provided in-
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formation on BCG, DPT 3, and polio 3
vacanation coverage rates in the same
years.” Eight different rates were derived
from the 1987 Demographic and Health
Survey (see table listings for DHS 1987
and DHS 1989—39, 39), including five for
children 12-23.9 months old at the time
of the survey. Line 4 in Table 1 gives the
coverage reported for the 55.5% of all
children surveyed in this age-group with
vaccination cards; this is the rate pub-
lished in the official report of the DHS.
Lines 6, 7, 8, and 9 present estimates of
the overall rate (for the children in this
age group without cards plus those with
cards) based on different assumptions
about the vaccination rate among the
children without cards. {Lines 6-10 in
Table 1 are from a 1989 draft document
prepared by the DHS project staff—39.)

These coverage estimates based on dif-
ferent assumptions regarding coverage
among children without cards illustrate
how misleading published rates can be
unless their assumptions are specified.
Line 6 in Table 1 is the rate derived di-
rectly from the mother’s recall of her
child’s vaccination history. (Guatemala
was one of seven countries where the
mother was asked for a total history —
most of the early demographic and health
surveys asked only whether the mother
recalled her child receiving at least one
vaccination.) Line 8 in Table 1 is the rate
derived by assuming that children whose
mothers recalled at least one vaccination
were vaccinated at the same rate as the
children with cards. In addition, the DHS
staff analyzed the veracity of the moth-
er's recall in the seven aforementioned
surveys where the mother was asked for
a total history and, based on the analysis,
determined an adjustment factor to cor-
rect for recall errors. This adjustment fac-
tor lowered the coverage rates somewhal

’Tables containing the speahc data Jor the othes
vacanes are available trom the first author
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for all antigens except BCG. Line 7 shows
the results of applying this adjustment
factor to the line 8 estimates. Finally, line
9 shows the most pessimistic rate, which
was based on an assumption that any
child without a card was not vaccinated.

Figure 4 displays selected vaccination
coverage rates published by WHO and
reported by USAID. The trends based on
the WHO numbers (solid trend line—
40-44) are the most basic, because they
have been derived from information pro-
vided by the Ministry of Health and are
frequently used by other reporting agen-
cies such as UNICEF (16-23) and USAID
(30-34). A second trend line, reported by
the USAID Mission in Guatemala (dotted
trend line—45), is also based on MOH
administrative data but differs substan-
tially from the WHO-reported trend line
in some years. Dunng the first half of the
decade, the WHO estimates are much
higher than the USAID estimates for DPT
3 and poliv 3, but lower than the USAID
estimates for BCG and measles These
large discrepancies an the carly part of
the decade appuar to be due pnmanly o
the fact that the Muustry ol Health data
used by USAID:Guatemala was actually
published in 1990 and theretore was sub-
ject to adjustment by the Ministry in the
intervening years, whereas the data used
by WHO was repurted as soon atter the
data collection perind gy possible The
WHO and USAILD vstimates in the latler
half ot the decade are Joser together, the
small differences can be largely explained
by the use of different population esu-
mates in the denominator The diver-
gence of the two trend hines for BCG cov-
erage in 1989 (41 vs 20 8) paints up the
instabaliy ol vacuinahion coverage est-
mates  We da not know the reason tur
this divergence

Fhe results ot the natbional demo-
graphic and health surveys (DHS) un-
dertaken in 1983 (3) and 1987 (9). to-
gether with the results ot the 1987 KAP
study (38), provide a uselul compansen

to the offidal figures published by WHO
(40-44). Figure 4 includes three of the
five 1987 DHS (9, 39) estimates made for
children 12-23.9 months of age at the
time of the survey (see points a, b, and
¢). One of these estimates (see point a)
was based on the assumption that all
children without cards were vaccinated
at the same rate as those with cards; an-
other one (see point b) was based on the
assumption that only those children
whose mothers recalled at least one vac-
cination were vaccinated at the same rate
as the children with cards; and the third
{see point c) was based on the assump-
tion that children without cards were not
vaccinated.

The graphs in Figure 4 suggest an in-
triguing phenomenon regarding meas-
urement of vaccination coverage (both in-
side and outside Guatemala) by means
of survey data (as reported by DHS and
INCAP) versus administrative data (as
reporied by WHO). Specifically, one is
tempted to jump to the conclusion that
apparent 1987 wvaccination coverage as
determined by survey data is higher than
that determined by administrative data.
However, the group surveyed in 1987 was
12-23 9 months uld; and so a significant
part of the group was vaccinated in 1986.
With the exception of the BCG trend line,
the WHO administrative rates for 1986
were higher than the most pessimistic
DHS estimates and only shightly lower
than the middle DHS estimates that as-
sumed the coverage of children whose
mothers recalled at least vne vacanation
was the same as the coverage found for
children with cards. Thus, the difference
between the two estimates (DHS 1987 and
WHO admanustrative) can be largely ex-
plained by differences in defirution rather
than ditferences in data. (The BCG ad-
munistrative trend seems out of line with
the others. with vaccination coverage
falling off rather than rising in 1986. We
know of no explanation for this devia-
tion.) All four estimates reported by the
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KAP 1987 (38) survey for 1987 and two
of the four estimates reported by the DHS
1983 (8) survey for 1983 are much higher
than the corresponding administrative
estimales for the same year, possibly be-
cause relatively high coverage rales were
ascnbed o children without health cards.

Tetanus Toxoid Coverage

Denving telanus toxoid coverage trends
amuong women from historical data is par-
ticularly challenging, due partly to chang-
ing defimihons of the coverage indicator
over hme and partly to the cumulahve pro-
tective effect of tetanus toxoid vaccination
over the course of a hfetime. These two
matters are closely related.

Properly spaced, five doses of tetanus
toxoid will protect a woman from letanus
and all of her newborns from neonatal
tetanus throughout her duldbeanng years
In populations where hitle elffort has been
made o vacanate wamen against teta-
nus, the traditional strategy adopted by
health professionals has been o give wo
shots during the latter stages ot a single
pregnancy  Hence, the histoncal indica:
tor used to momitor program progress is
the proportion of pregnancies i which
lwo doses are adovimistered

However, as the number of women re:
cenvang subseguend doses of the vacane
through repeated pregnandes increases,
and as more youny, women who were vac-
anated for DPT as children reach chuld-
bearing age, the proportion of protected
newborns increases, even among, mothers
who may not have recenved the presinbed
hwa shots dunng, any single pregnaney Here
the tradiional indiator ceases to address
the relevant issue, the propuortion of new-
boms protedted against neonatal tetanus

For this reason, ctiorts are underway
worldwide to modity the neonatal teta-
nus indwator so that it successfully meas-
ures long-teem prolecion The new in-
dicator is the proportion of newborns
whose mothers have received sufficient

tetanus toxoid vaccinations, properly
spaced, to guarantee the newborn’s pro-
tection against neonatal tetanus. In some
cases this coverage has been defined as
the number of properly vaccinated women
of childbearing age divided by the num-
ber of childbearing women in the pop-
ulation. However, because the accept-
ance of this new indicator varies and
underlying assumptions are not always
made explicit, it is not always possible to
determine which definition applies to a
particular published rate.

As with estimates of vaccination cov-
erage against childhood diseases, esti-
mates of tetanus toxoid coverage are
available from both administrative and
survey sources; and the quality of the
latter is determined by many of the same
factors that determine the quality of the
former. Among other things, administra-
live estimates are only as goud as the
ability of the routine reporting system to
capture the number of doses given and
Ihe avcuracy of the estimated number of
PregnanuIes occurning in a given time pe-
nod  Frequently the denominator is es-
timated by the number of live births dur-
ing a peniod rather than the number of
pregnancies, which, due 1o miscarriages
and stillbirths, underestimates the de-
nomunator and therefore overestimates the
woverage Survey estimates are limited by
the ability of mothers to recall their vac-
cination histories. Frequently, where
children have vaccination cards mothers
do not, and therefore maternal recall is
especially important. Also, surveys are
frequently not comparable due to the di-
verse ways in which vaccination histories
are sought and recorded.

Thirteen dilferent sources of estimates
were found for tetanus toxoid coverage
in Guatemala in the 1980s*; Figure 5 dis-
plays sciccted estimates. The DHS esti-

DS 1947 urban. rurdl, and total {(9), MUTE 1980 19687
(hen, MOL 1987 (1), INCAP 1986 (1.3), UNICEF 1988,
1989, 1990, and 1991 (18 21), USAID 19851987 (W)
H), USAIY 1984 1819 (45), and WHOED (#) 41)
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Figure 5. Tetanus toxotd vacomahion o e age
estimaled by dilferent sources that use
administrative and sunvey data Coverage
defined as the percentage of pregnant women
in the calendar year recenang wo o mioege
doses of tetanus toxond dunng the pregaam
except i the case of the DHS ecimate, whee
coverage 15 the percentage of Ine huthen the
procethng 5 years for which mothers recenaed
at least ane dose duning pregnancy
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mates for 1987 (9) reflect the percentages
of births among urban, rural, and all sur-
vey respondents during the five years
preceding the survey for which the mather
had received at least one letanus toxoid
vaccination. Three trend lines are shown
in Figure 5: estimates for 1983-1987
published by the MOH (14, 11); estimates
for 1983-1989 reported in the USAID/
Guatemala database using MO data {45);
and two estimates (1987 and 19R9) re-
ported by WHOVEDI (42, 43) that are also
based on MOH data. All three define the
numerator as the number of second doses
given to pregnant women in the time pe-
riod indicated and define the denomi-
nator as the number of live births occur-
ring in that period.

As may be seen, the tetanus toxoid
vaccination coverage rates appear quite
low throughout the decade. The unex-
plained 1986 drop in the Ministry of Health
estimates may have been due to a change
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in service delivery strategics, or may be
an artdadt of the method of computation
apphed by the Minetey

ORS USF: TRFNDS AND
VARIATIONS

Measuring ORS Use Trends

The appropnate technology for treat-
ing watery diarthea is admmniddration of
prepackaged onal rehvidration salts (ORS)
or homemade supar salt soluhions (S55)
Duning the chald curvival imitative of the
(RTFE B TE
teen the ORS v rate amnd the oral re
hvdeation therapy (ORT) use rate, the
former bemng limited to use of prepack.
aped ORS The World Health Orepaniza-
ten publishes both the ORS ave rate and
the (ORS © SSS) e rate, the latter under
the heading of - ORT Use Rate ™

Avcordimg tothe USATD Clald Survival
Program (30 1) ORT imvolves three as-
peds of diarrhea case management  the
admimstration of either ORS or 885, con-
tinued appropriate leeding doring diar-
rhea, and referral of severe cases b proper
medical treatment facilitiecs None of the
ORT use rates published by WHICY eefer
to the mare complex USAID definition
Moreover, individuals and institutions
citing primary data sources commonly fail
to distinguish clearly between ORS,
(ORS + S55), and ORT uee rates

Both ORS and (ORS 1 855) use rates
are best determined by surveys  The rec-
ommended method for inquiring, about
rehvdration practice 1s 1o select children
0-59.9 months old who have had diar-
rhea in the two weeks preceding the sur-
vey and to ask their mothers what treat-
ment was administered to these children
(This method requires rather large sam-
ple sizes to ensure finding enough chil-
dren with diarrhea episodes in the two
weeks preceding the survey.) Variations
in how the question is posed to the
mothers limit the comparahility of survey

A bt tnm was made be



results, as does the facl thal some sur-
veys use recall periods that are longer or
shorter than two weeks Overall, errors
and inconsistenaees anse in the rates found
by the surveys lor vanous reasons, 1n
cluding the tollowing

o different reaall penods,

o different treatment of households wiath
more than one child under 5 years
old,

o sample composshon ditferences aris-
ing from seasonal vanations in the
distnnbution of dwarrhea cases;

o different queshons and methods of
asking uestions to mothers about
diarrhea and their own behavior;

e inaccurate responses by mothers who
have learned how to answer the
questions 1o please the authonties bat
have not changed ther behavior, and

o louse hundling ol the distindtions be-
bween pachels, proper home solu-
hons, and improper home solutions

WHO has Lh‘\t’lnpt'd primeduces fog
estimating thwe ORS use rate dnom data on
the number of packets avarlable o a
country dunng a given year hiest, an
estimate of diarrhea inadenoe s made,
often tromy old survesvs An algcbran al
gorthm s then applod 1o cstimate hoss
many ol those oases were tneated waith
ORS, based on estimuates o the avail
ability of ORS packets in homes and health
faabities  In the absence of other empin-
val data, these estunates are easoiable,
however, flactors such as the evistence of
packet supply backlogs or packet non-
usage tallowang, destabution do oot enter
into the estimabon procedure

As use ol vral pebwdnation treatment
lor Jduarthea has become more wade
spn'.nl. mnoreasing attenbon has been
pren o proper application ol the tedh
nalogy Studies have shown that all too
olten mothers use the packets but nux
the solution incorredtly or il to give ade-

quate amounts to their children. Simi-
larly, mothers do not always mix home
solutions in the proper proportions or give
adequate quantities to their children. In
addwon, there is always the possibility
that reported increases in ORS or ORT
use rates may simply reflect increased in-
appropriate usage, especially the giving
ol inadequate quantities to not very sick
children. Thus, a 40% use rate is not nec-
essarily twice as good as a 20% use rate.

In years to come, indicators of ORS
and ORT use may be changed to distin-
guish proper application of the treatment
from faulty applications. Ideally, the re-
ported oral rehydration use rate should
maximize appropriate use and minimize
inappropriate use in the light of resource
limitations of both the home and the gov-
ernment. However, because ORS and
ORT use rates apply to all diarrhea epi-
sodes. not just watery diarrhea, it is un-
clear what the ideal use rate should be
In most situations.

ORS Use Rates in Guatemala

In Guatemala, data are avalable re-
garding ORS and (ORS + S55) use rates
from twu types of sources: the routine
reporting system (as reflected in rates
published by WH(Q —46) and surveys.
The rates published by WO are com-
puted by a vanety of methods depending
on the data available.

Figure 6 charts most of the data avail-
able regarding ORS and (ORS + SS5)
use. Table 2 contains the actual numbers,
including several applying to multi-year
estimales and several others applying o
rural arcas only that are not shown in the
chart While the apparent overall trend
in (ORS + 555) use is positive, the ab-
sulute levels of use attained by 1989 were
still well below 5% .

Fhe two 1987 DHS estimates in Figure
6 indicate the apparent gap between ORS
use and (ORS t 55S) use in Guatemala.
This gap does not seem very large, sug-
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Figure 6. ORS and (ORS + S5 use rates
estimated by reports o ditlecent sonrces hased
on hoth admnistrative and sunvey data
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gesting that the primary rehvdration o
lution used in the country s the packet
More broadly, the diversity of the vanougs
1987 estimates appears due primanly (o
differences in definitions rather than did
ferences in data, underlining the need to
exhibit caution in comparing numbers
unless the definitions and procedures used
to derive those numbers are known to be
the same.

DISCUSSION AND
CONCLUSIONS

Many different published and unpub-
lished estimates for rates of infant mor-
tality, vaccination coverage, and QRS use
were found for Guatemala in the 1980s
Counting a publication series as a single
source,” we found 16 different sources for

“The publication senes that were counted as single

sources include PANO s Health Conditions o the
Ameras (14, 15), UNICLF = State of the World « Chid
dren (16-23), the UNICEF Area (OMhce Tor Central
America and Panama Anmual Report (25, 26). USAID s
Congrescional Presentatium Latm Amerna and the Car.
thbean (15), and USAID's reports 1o Congress on
child survival (30-34)
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infant mortalitv, 13 <ources for BOG vac
vnabon converape, TE sourees for DI
polio, and measles coverage R souroes
for tetanus Tovend coverape, amd # sonroes
for VRS e

Althouph the reponted INMR dechnes
mare or less steadiy throughout the die
ade (see Digore Y eshmates of all vae
cnation coverapes amd ORS ose reman
relatively lone near o well below 807
for most ol the decade Moreover, the
decade trends mavacamation coverage are
not consistenthy Livoable fsee Fyne )
The cengrages for RO DTV pohio 3
amd e adhes e Dl g peamate v cen
<tant Bueeng tha fast hodt of the decade
daondhimge oo WEHIVLEY (o 1Th and
U'S A oot DHS (13 estimates, and then
show osaillatng patterns an the last hall
Fooallv: D01 Y poho 1,
aul b s rages were all Tngher ot

ol thy l|l'l ahe

the cond oot the ocade than at the bepan
g wootding o beth sonrces winle JURY
BCG conerape was hugher aconding to
WHIOVLEE o0y bt foaver accordimg to
'Sy Goaat 1S 1 a
coverape and ORS gse (see Bigures S and
6) shone Larlc comsistent upsard trends
according toall avalable sources

I he single most stnking fiinding of the
study is the diversity of the estimates re-
ported by the dilferent sources Data for
the single vear of 1T9R3 vielded 10 differ
ent infant mortahty estimates ranging, from
56 00 to 79 R deaths per 1000 Dive births,
a spread of 218 deaths (see hgure 2)
Reported BCG conerage for that same vear
ranged from WY o 60577, DL T cov
erage ranged from V5% 1o W 2% polin
I coverage ranged from VRt 1157,
measles vacone coverage ranged lrom 117
10 SR 27 and tetanus tosord coverage
ranged from 13 to R 20 Inoa similar vein,
reported ORS use for 1985 ranged from
IST 10727, for 1987 ranged from R 7%
to 17%, and for 1989 ranged from 38.3%
to 69 5% . Ranges in other years were al-
most as large for all the indicators, al-
though the variations in reported child-
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hood vaccnation coverages tended to be
greater carlier in the decade (see Figure 1)

Another notewaorthy pomntas that e
eral arganizahons publiched moltiple e«
timates for the same indwator i the <ame
year for example. three Guatemalan
Ministry of Health estimates of imtant
maortality in 1983 ranged from 52 $ 1o 7Y R
deaths per 1 000 hyve births, foar UNICTT
estimales of infant mortality in 1985 ranped
from 65 to 79 8 and three USATTY esny
mates of infant maortabty an 1987 ranged
from 59 tn 72

Asalready noted, anassortment of L
tors contnibuted te the diversaty ol the
estimales andduding o vanety of deh
mbions, dala sources estimation nu th
ods, and reporhing methods Sany o
these factors have been Tound moother
countnes and discossed by othee authes
(r 3 W 47 Fach of the healthy aindina
tors studied s o rate that inclinde s et
a numerator and denomaater o the
factors causing the observed vanatione
often contributed independentls and it
ferentially to the numerator and denom
inator. This phenomenon has alse been
found to influence the reporling of ather
health indicators (48) In general, the re-
sults of important data “events,” such as
a demographic and health survey, seem
to find their way into most data sources
eventually, but after different delavs and
after passing through and being inter-
preted by various levels of intermediate
sources, a process that can introduce er-
rors (see Figure 1).

Overall, our findings demanstrate that
policy makers and evaluators need to take
care when basing decisions on one or a
few estimates of child survival indicators
such as those examined here While dec-
ade-long trends are reasonably consist
enl, shorter-term trends and absolute
values can be very mislcading Organi-
zations reporting these indicalors need to
exercise greater care in defining and re-
porting accuratelv and completely about
both the numerators and denominalors
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upon which ther estimates are baced,
ared o vyphoth sate the conroes and
prrovedures involved
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Applications are now being accepted for the 1995-1996 scholarship
program for advanced training in public health research, sponsored by
the Pan American Health Organization and Canada’s International De-
velopment Research Centre (IDRC). The program is open to residents
of Latin American and Caribbean countries who have an appropriate
educational background and are linked lo a recognized research insti-
tution in their country of origin. Candidates must also be accepted for
study during 1995 at an institution outside their country, where they
will develop a research project proposal.

Information on the program and application requirements may be
obtained from the PAHO/WHOQ Representative's Office for each coun-
try or from the following source: Scholarship Program for Advanced
Training in Public Health Research, Pan American Health Organiza-
tion, 525 Twenty-third Street, N.W., Room 627, Washington, D.C.
20037; telephone (202) 861-3283; fax (202) 223-5971. The deadline for
receipt of applications is 15 June 1995,
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