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CBIO-APPROACH Chapter IV.

8
: Populatlon data»-ln thesefsettlngs usually do not ex1st If'
i B 1s] e (:La.fkely than rru::t. they: are bas df on: Hational ‘ceénsuses
i out or i

he"overwhelmln%

1y formal an
In ‘addition
retrospectlvq
.- degrée of
ﬁlll and Dav14

~ - . AsidE | f¥dm. ‘the - 'isgue.'of3'ﬁﬁéthékV famlly member mlght
- 1ntentional]:y ¢con&eal . a . death; the Yso ~ thie - issue of

remembering when & death actually took place»_and the ~age at

5wﬂat”alnable "gold
-“tHe

f\pefbens whét: -ar krowh- to “al
_oadhes, -SUch::
.not

ve home v1s1tat10n approach to mortallty rate

TS

“ffecteﬂ toﬁthe‘same egréE
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CBIO APPROACH = Chapter 1IV.

of specific health program 1ntervent10ns.

Douhle-bllnd randomlzed cllnloal fleld t
_1ntervent1oﬁesuchoh_ Vit A

dan more readlly
g had an impact on
gy : sty desiﬁn_ ﬁtempts to control for all
Other. factorsq Thxs. degree 0f.  rigor is not possible for
.evaluation of an overali ‘intégrdated health .care Rrogram or of new
approaehes”to health éare dellvery such as. the ¢BIO approach.

, We are left Wlth two methodologles
impact-‘within -ARHG's !

there shas heen-mortal
compapesmoitality \r
1n whiehgtmj,

for assessing mortality
tablished programs. One is to determine if
¥ improvement over time. The sécond is to
. in. ARHC. - pProgram areas with slmllar areas
sO“ap‘ oach has. not been implemented ‘The problemn
r mprovements ‘over time in ARHC's ‘currently
'siewofold. First; the numbers of ‘deaths on
ed are. - sinall and therefore unstable.
SR gival dnterventions were relatively
he initiation of routine systeématic home
istration, some of the presumed mortality
haM&&A eady -been achieved before

f 1. PEOgram:
mortallty rates could actual

A methodology for estlmatlng oonfldence intervals for death
rates is needed. Most confidence intervals are based on sampling
theory. In. this case,we are not dealirg with- sanples,: but rather
with a tetal populatlon haV1ng a small number.of deaths. This

small Ruber fluctuates from year to year, leading to sizeable
fluctuations 1n observed mortallty rates._

The monograph Health
npublishedr°bY'“th9”‘Ame}
. addressess :thi X

y Communltles 2000: Model Standards,
”? 1ic™ Hwalth_,ASsOCLatlon {1991),
I les - a "'guide for estlmatlng
©(pPp. 459~ ~461) ." The
_ death rates be with

ffmortal;ty rates
“For instande, a 95%
1ty_rate calculated to be

100 +/- (o 40)(100)
2100 +/~ 40
60 - 140.:

- contains the descrlptlon of

- this approach contained
'Jmonograph.- - s
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CBIC APPR@ACH M_eﬁ ter IV.

may be erroneous in some way. If they are noy: ej

arise from populations which differ in some . Wa
ARHC's intervention areas. Névertheless, it 1is €t _ésﬁ,that can
be done under the c1rcumstanoes.

s

L i
::r
< O
=
o
at ]
L

. T,
_— T

The strongest case that “gan . be made for mor
child surviwval -at ARHEC's program- sites mast-rest
probablllty of childhood death (based on cbserved
from birth to age five) coripated:to probabllltles” on
mortality rates for lnfants and children in simzlar .
through suéh poollng can one *ﬁEﬁHeVQ”gﬁaﬁ 1GAL EsH
the findings. o ' ’

B

‘The infant - -and child mortality -data.. for .&411 &h
program sites have been pooled to- qenerate a probab
death. "Théte data™ di¥e based on thi¥éa ™ years of experis
Carabuco:(1990-1992), two years of -experience in Malleo -
(1991~1992), and one year of experience : -£0r. a’portion «zo0f €
Villa Cochabamba/Montero Program (1992) Thsse data- ar shown in
‘Table IV. 2. S RS

"*_"— -

g ot
ST

These data glve an’ estlmate - of overall probablllty of death
before the age of five for ARHC's program areas. Using data from
the TOT&L columnﬁ="f'T' le Ui

=
=

A T L
E 8
Ao et WY

-
0
m..
=
U" g
- 0.0
K
o {2
fal]

hypothetlcal loda) :
rates over a fiver
- which would die &t these artie, ; i
to simply calculate for the : 'populatlon of children' zhe ¢
death rate per 1,000 «children per year and multlply,uh1¥*;J

e B

These two methods are shown in Table Iv.4. Uslng th'“c hort
method, the Probability of :death before age f1Ve -

is to say, -we esthate that :2151% of the -
Il ARHC'c establisKed. Jprogram-sités die béfore :: sh i'h
five. Since this estimat Iis Jpaseéed “on*: 134 dsaths,-w

+18 x rate as ou¥ 9%% c¢
wé éstimate withi95% ¢ &
the ‘infants -born«in ARHC!s programff:i
five.+PUsing. the ..undersfive.. mort 11
nuniber ..of: deaths observed is- g F at
multiplied by 5, essentially the same results are obtain

idence! :nt

‘:-‘z‘.‘.”‘ ‘.L.- N F

-
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CBIC APPROACH Chapter IV.

Table IV.2

Death and Population Data for ARHC's Three Established
Program Sites From Which Probability of
Childhood Death Is caleculated

Carabuco Mallco Rancho Hontero. TOTAL
1990 1951 1892 1891 1992 1932
0-12 months : :
# deaths 13 25 19 13 9 g 88
# birthe 194 . 228 215 164 194 142 1,137
population 219 211 210 150 150 135 1,075
{est)
12-23 months
- # deaths 4 0 3 7 6. g 29
population 234 255 228 212 187 13% 1,257
24-35 months
# deaths 4 1 1 na na 1 -
population 288 243 221 na na 147 -
36—47 months
# deaths -0 1 2 na na 0 -
population 223 267 214 na na - 123 -
48~59 monthe
# deaths 1 -0 0 na na 1 -
population 254 298 259 na na 128 -
24-59 months
£ deathe g 2 3 4 1 - 2 7
population 765 808 694 488 542 395 3,695
0-59 months . .
# deaths 22 27 25 24 16 : 20 134
population 1,220 1,274 1,132 850 879 672 6,027

source: annnal censuses; birth and death registries
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CBIO APPROACH  Chapter IV.

TABLE IV.3.
Pooled Mortality Rates for ARHC's Three Established
Program Sites

infant mortality rate 77.4 deaths per 1,000 live births
o e - ' per year :

12-23.month\m6rtality rate 23.1 deatlis per 1,000 children of
o ' . .this age group per year

24-59 month mortality rate 4.6 deaths per-1,000 children of

- this age grotp: per year

source: derived from data in Table IV:

TGRS - R AR

' Pooled Moftality for ARHCISLﬁeﬁBycEétab&ishé&'Program Sites

ram . gites. One of
r FEiguous with the
hé othe¥ new program site,
& with the Mallco Rancho

In - 1992 ‘ARHC . gstab
these, Ancgraimes, is- ¢
established program.site i
Sipe Sipe,:~is gédgraphic a4
Program. These two Thew p M~ areas -are, as far as can be
detérmined;.ginilar if not virtually identical to the adjacent
areas where :sARHC:has establishddiptograhs: ekcept: for the health
program intervention. _

In 1992, as new program activitiés  began in these new
pregram sites,. routine systefiztic - -hone - vizitation (RSHV) and

censys work:..did.begin in a small portion . of the new areas. In
Ang es,: eight: pilot:comminities: were/ included,’ with a total

wof 2,008 pérsoﬁs?*'Inﬁvsipbi%Sipé& “theé Pilot area
communitEles Witk ansinilay’ population size, 2,064.
RS geftaken and it was possible to détdrmine the numbers

: the overall population in the pi%ot areas from

wh gths came for 11,1992, until
Ma: i datd arebinighe < Fab¥ewIVss, ~ . The pooled
mor r these new program sites are shown in Table

-en-‘the data shown in Table IV.S5.

L 49



JChapter Iv.

TABLE Iv.4,

Estimates of the Probabliﬁty nf Death Before Age Five
in ARHC'S Establlshed Program Areas

e ST EsR ST

. cohort method

# of deaths

to be
.expected : . : R
"in a cohort cohort size
mortallty of 1,000 at end of

age group rate S live.births age peried

' 0-12 months ,,:97,4:_ 77.4 922.6

- 12-23.amonths- . 23.1 21.3 901.3

24 59 months* 13 8 12 4 .888.9

estimated percentage of live-born 1nfants surv1v1nq to aqe
five = 88.9%

estlmated probablllty of-death between birth and age
-five = 1 -~ 0.889:% 0,111 :

95% confldence limits forékaeﬁestimated probability of
death = 0.111 +/-ge 020 =

0. 091 - 0 131

under-five mortality rate m.ieft:hciéi'? o

- # deaths-obgserved: ... - 134
under-flve-pppulatlan. 6 027

_';dea;h fersch ldren under 5,= .022

, obal of death o oy
(1. e.,j,rebab;lhty of- death prlor +to :
age flve) .022 X, L : = .110

}

95% confldence lemlts for the :
estlmated probablllty of- death = .110 +/—..020 =

.._.090 ﬂ..130

* The annual 24-59 month mortality rate (4 6) was multiplied by
three since this age period covers three years.
source: Carabuco, Mallco Rancho, and Villa Cochabamba/Montero
birth and death registries and annual census
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CBIO APPROACH Chapter 1IV.

TABLE IV.S5.

Death -and Population Data from ARHC's Two "ControlY Program
BT AT B s*Sltes From Mhlchh@rebabllllty of Childhood Death
- : L s Calculated

kal FVE T PR S oo ann TR EGT R
. S e ' Ancoraimes Sipe Sipe
N 4/92-—»3/93 4/92 3/93 Total
0*12 months

# deaths . o 9 . 5 14

# births S 73 47 120

population 60 . 51 111

-¥2+23 nmonths -
# deaths - ‘ 3 4 7
populatlon 52 a9 121
r;#mmnths |

# deaths 2 , 2 4

populatlon 183 . 181 374

m 0—59 months*- : T S R _ _

: x - #:deaths - - 14 _ 11 25
.popu;at;on~ S ' 295° 301 596

_source- annual census and death registry; Ancoraimes and Sipe
Slpe L A : :

51




}r/

&

&
| S

e

il
!l_

e i . R

D == Samry

- by L

[4°]

"062°0-0ET°0
TIeTTUTS AI9A oq 03 oATI =be aI03Jag Yjesp ;o AytrTqeqoxd sy3l iaog
TEATIDQUT - POUSPTIUOCD 466 DY .. IJRMERSS am ‘poyrsu  o3ex L3Freidou
SATI=-X9PUit oyy’ butsn'*sgz 0-1zi‘0 24 o9 qno suIny STYL °TeAISJUT
SOUBPTJUOD %56 ©  uTtelqo .03 g 0 Aq (g6T1°0) yzeop 3o A3TTrqeqoxd
2yl ATdr3ThRne . oM ‘urebe T*AT eofqel Hursn g2 ST poseq sT
Aq;trqeqozdetqq goTym: uossqmqg'ﬁ;péhaqmnu SUL S * 28T 0 ST poyzsu
31040 U3 bUTsSn 8AY3J ebe 3I0Ja; YIeaP <JO. « Aqrttqeqoxd pajeurgss
U3 3eyl L Al 2Tdel UT 995 ued duo Ktsno;naxd pPaJqTIOS9Ip spoylou
@3e1 ARFTeFaA0U 1 DATI~ISPUN  2pNI PUR  JIOYOD, ‘a3 Bursn  saead
SATI abe ax10Jedqsax s, weaboad: Joajuoo ayy ur yledp Jo Aqrttqeqo:d
paqémrqsa<aq¢~aqetnotpo 03] pasn 23 saqex ot;toads-abe asaylL

*G*AI ST9qel UT ©3ep WOoIJ POATISP :80IN0S

R

Avolk &éd dno:ﬁ'aﬁe STHY
3o uaqurqo 00011 aod. sqqeap O*TT : aqv: Aqttexzou qnuom 65-¥2

' vzr ¢ ] e HE "
Jeaﬂ xad dno:b aﬁp stqq Nh“c;wlvﬁ“ Tt
Jo uexpttuo ooo I xd sqneap 6°LS aqech4FI9410m uuow £2-21

IRRRT I -:.I\*-_;_-?i;‘:;.vf.;‘ K #'L"f RV e

~ofjex fgTrejsom jqueyuy

o EEEE T e e e e e e e e

Sa31¢8 mBJﬁOJ& n [OIJUOD)y,
paqsttqpqsg ATMON s,DHMY I0I Sojew A3TTR3 100 pPotood

T9TAT JTAYY

"AI a93deyd. . HOvOodddyY- OIgD




:’It illl ill
S - i T

=

v

i.lk
SEhe

i ] E: ]
CRLE T g i

I.l IIIE lll

CBIO APPROACH  Chapter IV.
TABLE IV 7.

Estlmates ©f the Probablllty of Death Before Age- Flve

1n_ARHc'“¢N“” #-Established- "Control"
; FRR = oqram Sltes e : -
cohort method .
\ | # of deaths

to be. .

expected

in a cohort cohort size

mortallty of 1,000 at end of

age group rate ‘'live births age period
. 0-12 months 116.7 116.7 B83.3
12-23 months 57.9. 51.1 832.2
24~ 59 months- 33 0* 27 5 _ . 804 7

'estimated percentage of lee-born infants surv1v1ng to age
flve3= 80.5% . :

_estlmated prabablllty of death Betwee
e five el o 04805, =

rth and age

mated probability of

.o ~# deaths observed: 25
'_ under-flve population: 596

,nnual probablllty of death for chlldrﬁn under 5 = 0.042
flve year probability of death

» Li#d.ew, probability of death prlor to
,:age fFive) = 0.042 x 5 = 0.210

:dence ‘limits’ for the o
P@Qbabill y: of - death:'= 0,210 +/- 0.080

0 130 - 0 290

:ﬁhfioftaiify rate- (11 0) was; multlplled
;erlod covers three years of:life,

t

soure ipe Slpe blrth and death reglstrles and
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©

Estimateg of'childﬁéufﬁi?aivfdr¥9thefﬁAréaélbf Bolivia

There .have .been ..a number-of -recent-estimates -of infant and
child mortality rates in Bolivia for the country as a whole as
well as for specific geographic areas {see Table!IVa8) ./ ‘Féw-of
these studies, however, have reported mortality rates through the
the first five years .of life.or have assessed mortality rates for
different social groups.

Recent Esﬁimgpgs tality Rates in Bolivia
e . e T CT D TR O

L . 0-23 month  under-five
- Anfant mortaldty . mortality rate mo¥tality rate
rate estimates . estimates - ¢ - &stimates

Bolivia
nationally _
89 _ ' 213 ' 126
(UNICEF, 1993) - (MPC; 1983) ' : (UNICEF, 1993)

110
(Rance, 1988)

168
- (Morales, 1988) -

rural Bolivia

1200 ... 253 jvalleys) -
~(Rance, 1989). . . (MBC;:1983)

- 232

no) - 275 (Altiplano)
1968)  (MPC, 1983)

) (lowlands)
(MPC, 1983)

54




" CBTO APPROACH © Chapter IV.

nd Health survey )
2 e:, dld measufe a
& " yea 6f'life for various régions

al 'groups. Altheugh there 15 ‘reasofi for questionihg the
uraey “ofthegés estlmafes 8inée " théy are based on a single
sehould-visit frém“a’ person unkinown to the interviewed family
y g0 they do represent a conservatlve estimate of under-five
mortallty ih Bolivia:

y five for spec1f1c
”]survey ig shown in
eﬂto' ARHC's program
f resped%s. The three  ARHC program sites are
ltiplano (Carabuce), ‘valley (Mallco Rancho), and
N EHE all - of the  inhabitants in
Quechua,'lndlgenous Indian
»sites ave-rural, and the

E1€€s in a4 ’number
located: 1n th
1ew1and (M
ARHE & program-
lanquages.;

third, .hi¢ _*‘ 3”ff ’ & e mostly of families who
have' recen rigratéd’ rur earl’er'study showed
that'migra'3 - to Me i fty patterns
fO'I.‘ @ z PP - . H

Vlrtually*pdne
over five“years
are aqucultural workers,

We\have calculated in ‘Table " IV.9 the overall average of the
various prﬁb 1itiés of death' pefore. th-i e'of flve for these
Specific gr ups,’ Wwhich is 0.1861%: Phat!’ _ say, '16.1% of the
chlldren are estlmated to d1e before the age ‘of flve.

These data are based on  an overall _sample sxze of 7,923
women ‘- 15-49 yéars. of ‘-age: “WHe™ Were ' interviewed in 1989. The
document descrlblng the‘survey-findlngs dées not give the actual
number’ of’ “deaths” recorded nor - does - it providé a confidence
interval for thése- rates. 5 th”'”ake of the’p'esent discussion,
u51ng - the methed & ited" i 15 1 jWE Rave ~ ‘assigned a 95%
confidence lnteHval Tof Af=TU0207 to thi ’abeve,\”a“sumlng that the
nuitber of” deathd oh “which these rates are based "is around 400.

The DHS report does not provide the number of deaths used in
calculatlng mortallty rates; but 400 appears to be a conservative
estlmate because of the' follow1ng rationale. If one assumes that

'ny'half of thé mothers in. the survey were in one of the social
‘o geographlc groups Tisted in Table IV.. 9, and these mothers had
‘ohly ‘“one” ehild” : (both: conservatiVe ‘estimates), then 634 deaths
would ‘have been reported by these mothers (7,923 x 0.5 x 0.161 =
mw634) w“' - 1 stimad : [ 1yely the - probablllty of
dedth of “g.161 00" : ‘

IV.1 the 95% conf : in‘erval will be +/~ 0.10 x rate = 0.161
+/- 0.10 X 0.161 = 0, fei.+/~-@ 016 = 0.145 =0.177.

“then’ accordlng to Table

Thus, we would estimate with 95% <certainty that the
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percentage of .chlldren in BOllVla in areas similar to those in
which ARHC haé' ) ( ' ' Béfore the age of five
is’ somewhere b,”' ‘ 17 7%'accordlng to the DHS data.

TABLEHIV 9.

Bolivian 198 ”Dgﬁ&ih%”

_Provabiiity br pies

probablllty
of death*

6.168

0.142
0.159
LV1ng 1n the L nds 0.120
speaking a native Indian L

language ' 0.186
mother S, e@ucatlon less than -
T six Years'
fathe; 5

agrlqn_‘ur 1

0.172

overall ayerage . o.161

.= 0,145 - 0.177

'?, based on'@ coh
IV’4 and Iv T, .
%% sée téxt for description

tRod 106ntical £6 thaf shown in Tables
‘of methodélogy
_ source: Sommerfelt, et al, 1991, p.8.
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CBIO APPROACH = Chapter IV.

' It should be noted that these data are for a ten year
‘period, 1979-1988. One might argue that because of the overall
improvements in mortality rates.in Bolivia over tinme, using data
for earlier periods would be inappropriate. These differences are
slight, however. For Bolivia a5 a whole, the probability of death
between birth and age Live was 0.152 for the 1979-1983 period and

0.231" for the 1984-1988 pekiod according to. the DHS data.

Comparisons of Child survival in ARHC'S Established Program
Sites With Similar Areas “

__Since ARHC's established program sites had well-developed
programs-’ before it -~became possible’ o measure mortality rates-
through' routine’ sy$tematic home visitation, it is not possible to
. determine what the .baseline probability of childhood death was in

the program areas prior to beginning the program. Our case for

mortality impact, therefore, must rest on comparisons with

- program sites

mion  cultural,

. Furthérmore,
shed from the
W sites, Thus,
olhgh’ they are
ated in these
2 since they

similar areas. The geographically adjacent™ n
appear to be comparable: since they'ﬁsna;g%_f
ecological, and socioceconenic charactersifi
routine systematic honme sat 5 esta
beginning in pilot areas
the-obgerved rates are ac
from rélatively small- popt
“tvo new’ program sites may
e:baged on"the hewly es
‘the families still may be 't

LS 1LEatlol brogram and
kU8 reluctant ~or ‘suspicious about sharing

~ The Demographic and Health Survey data for estimating

bability of death before age five are based on an average of
: lities for areas similar to those of ARHC's prodram areas.
these are likely to be conservative estimates since they
ged on a single household survey by someoné unknown to the
0ld" member "and since they' aFe based” on récall of the
lols 10 years, -

yble IV.10 as well as Fiqure IV.1 compare the probabilities
v before age five for these three sites. Thesé ¢omparisons
é fhat the 95% confidence intervals do not overlap when

* results of either Method 1 (the cohort method) or
(overall wunder-five mortality) for the established
iS*with the DHS data for the rest of Bolivia. The
tervals. - barely- o when comparing - the

] areas - wi : __areas_using

14" dppes £ with c¢ont; egistiation
6 €dths  ih "control “aFedd, i Statistfically
& will soon be seen (if 'the mortality rates

d program areas do not drop tod guickly as
terventions).
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CBIO APPROACH. ..Chapger IV.

’TABLE’iV.lb;

Probability of Death Befpre Age Flve in ARHC‘S Establzshed
Program Areas Compared "£0 that for Control Areas
and for Similar Areas in B011v1a

n—-—————————.-.-—--—_

estimated

probability of 95% 95%
death befqre o - confidence. .confidence
population age five = interyval  limits
ARHC's establ;shed
prograi’ areas '
(Carabuco "1990-2;
Mallco Rancho
1991-2; and -
Montero, 1992} _
méthod 1 o1 +/-0.020 . 0.091~0.131
method 2 . _0 120 © . +/-0,020  0:090-0.130
ARHC'S newly ‘
established
"control” areas
(Ancoralmes and.
Sipe Sipe, 1992)
method 1. 0.195 . +/-.074  0.121-0.269
method 2 0.210 . +/-.080 0.130-0.290
similar areas
elsewhere in
Bolivia
(1979-1988)
methed 1 0.161 © +/-0/016  0.145-.177

method 1: based on the cohoit metfﬁ
method 2: based on overall under-flve mortallty rate

source: see text
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CBIO APPROACH  Chapter IV.

These findings indicate that the overall probability of
death before the age of five in the established ARHC progran
areas is 32 - 46% less than that observed for control areas or
for similar .areas.of Bolivia. . (see Table IV.11).. When comparing
the program results with those for similar areas of Bolivia, they
reach statistical significanée “at the 0.05 level. When comparing
the progranm Yesults wWith ¢ontrol  areas, they come very close but
do not quite reach statistical significance.

. TABLE IV.11.

Improvements in C
. . N S _oxhrh ,=___' .___..-...-._ﬁ...__-_,...._._.__l__-'v-_-:--_-—l—_.———-—

1i1d Survival Estimate@ for ARHCYs Program Areas

T S S ke e ey R B S e S S S e e o e e

improvement “in

estinated ; child survival
probability of relative to
death before comparison
population age five groups
ARHC program areas 0.110 -
ARHC control areas 0.202% 46%
(.202-.110)
. X100
. 202'"_
similar areas
in Bolivia
0.161 31%
(.161-.110)
¥100

—0.161

e;cohort
rate method

* this is the average of the rate calculated.with Gl
method (0.195) and with the wndér-five mottality
(0.210) _ :

source: see Tables IV.7, IV. 9, and IV.10.
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CBIO APPROACH = Chapter IV.

Conclusions

Taken as a whole, these data provide highly suggestive
evidence that child survival has Been favorably affected through
ARHC's application. of the . CBIO approach in - its established
program areas. However,- we: have not “proven" that ARHC's programs
have improved;child. surv1va1 "The small numbers involved resulted
in relatlve&y*larg,, efic ) pecially- for the control
areas. -Further, .-t i omization of the program
interVention, &6 wa: cannot prOVe that the control areas used here
are equivalent to the intervention areas. Finally, we cannot be
absolutely sure: that: the“'ower““h'Idhoo““mertallty rates observed
in the: program'areas area : pProyg _mrlnterventlens rather
than. ~some other: -unknown - nfluenceQﬁ As we'  gaw in- Chapter III,
however, we do have evidence of substantlal differences in
coverage of child survival: 1ntervent10ns . between established
program areas and new 'en.“bl areas. o S

-The mortallty data obtalned for ARHC's program areas are
based on routlne systematlc home Vletatlon carried out by health
g ¥ lies and - who are part of a

personnel whe ‘are knewhito,
stable health prqgram~woﬁk g i wﬁeuarea for sevéral years. This
' ; for mortality assessment in

method is a "gold t:
deveéloping countries; - afd s ‘@s accurate’ an assessment of

mortallty rates’ as"cam b wbtawne_ Under~the circumstances.

The mertallty data from ARHC' control areas and from the

_DHS survey for similar areas are 1likely "to represent a

r i systematlc home

3ingle: household!: visit: from’

conservative estlmate of actual mortality. In ARHC's two control
dreas, .routine systematlc home' visdtation had - béen underway for
twelve: -mbnths.~ ‘It - s ghiter 1ikely: that' hot all deaths were
captured at this earily point in the developmeht of these two new
programs. Furthermore, the DHS heousehold . survey data are also
Bikély'to repregent an Underestlmate« sihte they are based on a
a stranger who asks sensitive
personal family questibns regarding theé past 10 years. This, one
could argue that the observed differences between ARHC's program
areas and.the- comparlson ‘areas would beg- greater if the mortallty
datat fok: the comparisoh atreas-were. -collectéd -in the same way the-

_mortality data were collected in the ARHC program areas: -through .

v151tat10n over the course of several
rather than retrespectlve dataj '
Sni &

.areas 1n>whlch chlld surv1va1 interventlo_
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CHAPTER V. COST, COST-BENEFIT, AND SUSTAINABILITY

The issues of program cost and sustainability of child
survival programs are of great concern to everyone working in
this field. It is obvious that inexpensive programs can be
developed and operated, but that does not necessarily mean the
program is effective, has a favorable cost-benefit ratio, or is
financially sustainable. Furthermore, a progral can be effective
in terms of vaccination coverage or some other parameter of child
survival technology effectiveness and still not necessarily
improve child survival. A progran which is sustainable with local
resources would most likely need-to have a predominately curative
orientation and therefore not necessarily improve child survival.

As we review the financial aspects of the CBIO approach, it
is important to bear in mind that the first criterion on which to
judge the CBIO approach is ite effectiveness, not its cost. If
The model is in fact effective, then it becomes necessary to
determine if the costs of implementing the model are sustainable
in the longer run or how the cost of implementing the model can
be reduced with minimal reduction in the effectiveness of the
approach. One development specialist in Bolivia has stated the
igsue in this way: :

T believe that the criticism that the [ARHC]
pilot program ([CBIO approach] cannot be
easily replicated nor sustained is Dboth
directed at the wrong party and very
premature. It seems that it is necessary to
first construct a model that works, and then
formulate a plan to make it economically
feasible, and not the -other way around
(Leonard, 1991).

Unfortunately, there is limited published data available
about the cost of either comprehensive or selective primary care.
Cconseguently, it is difficult to compare the cost-effectiveness
of the CBIO appreoach with other primary care approaches.
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CBIO APPROACH Chapter V.

With these thoughts in mind, we will summarize our findings
regarding the cost, cost-benefit, and the ' financial
sustainability of the CBIO approach as ARHC has developed it in
Bolivia. ' '

Cost

The costs of primary care activities for the program sites
were analyzed for the 1992 fiscal year (March, 1992 - February,
1993). All identifiable local program costs were included {Over,
1989, p.30). Included amonyg these were depreciation, continuing
education, training, purchase of initial stocks of supplies,
maintenance and repair, and identifiable costs borne by the
Ministry of Health (MOH) for program operations. The calculated
costs do not include the costs of operation of the La Paz or Lake
Junaluska, North Carolina administrative offices nor the value of
some medicines and supplies which had been donated - for program
operations. ' '

Since the annual recurring costs included depreciation of
capltal investments, our analysis emphasizes the estimated
recurring costs rather than the total program costs including
capital investments.

" Costs were broken down into cost categories as well as into
functional program components. At each program site, an estimate
was made of the program effort for each area of program activity.
This was based on dlscu531ons with program staff about the
relative amounts of effort glven to specific program activities.
Then costs per capita were assigned on the basis of population
data tabulated through the programs' own census activities.

All recurring expenses were broken down into five
categories. In Table V.2, the percentage breakdown for each
program area is shown along with an average for the three program
areas., Sixty percent of recurring expenses are for personnel. The
remaining expenses are virtually egually divided between
administration, transportatlon, supplies, and infrastructure. The
administrative costs shown in Takle V.2 do not include personnel
costs of administration. These were included in the personnel
category. These findings are also shown graphically in Figure
v.1. :
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CBIO APPROACH Chapter V.

Table V.2.

Cost Categories for Each of ARHC's Three Established Program
: Sites in FY 1992

Villa
, Mallco : Cochabamba/
Carabuco Rancho Montero : Average
personnel 61% 61% 59% 60%
administration 11% . 8% 7% . 9%
transportation 13% 12% 7% 11%
supplies 4% . 10% 19% : 11%
infrastructure . 10% 9% 8%, 9%
Total 99% 101% 100% 100%

source: local program financial records
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CBIO APPROACH Chapter V.

In order to estimate the cost of various functional elements
of the program, it was necessary to determine the program effort
which went into each function. These determinations were carried
out through discussions with brogram staff. The percentages used
for these calculations are shown in Table V.3, For all three
Program areas ‘taken together, 71% of program effort was devoted
to child survival primary care activities. Immunizations and
‘nutrition were the most time  consuming child survival
interventions, followed by home visitation. Twenty-nine percent
of program activities were devoted to non~child survival primary
care activities which include adult curative primary health care
as well as those components of childhood primary care not
included as one of the child survival interventions. Figure V.2.
shows these results in graphic format.

Table V,3.

Estimated Distribution of Primary Care Program Effort
According to Functional Program Category.

Villa
Mallco Cochabamba/
Carabucq Rancho Montero Average
¢hild survival
immunizations 16% 18% 17% 17%
nutrition 24% 18% 15% 15%
diarrhea - 9% 11% 9% 10%
acute resp- '
iratory _
infection 9% . 11% 3% 8%
home visit- o _
aticn 17% 11% 12% 13%
health infor- ‘
mation -
system 5% 4% 3% 4%
nen-child
survival :
pPrimary care 20% 27% ' 41% 29%
Total 100% 100% 100% 100%

Source: local program staif estimates

68




CBIC APPROACH Chapter V.

jjeys wetBoud reaoj ;adinos

. %
o\&m_ m_z

2180 Auewnd Jsyio %71
0

UOIEBUSIA BUIOY

%01
UV
%9t i _
SUOIIBZIUNLILY s/ %0l
> goylieIp
%6 L

uo|1J3Inu

2661 'SWeiBold paysyqeIsT S, 9HHY 10}

H04q weibold aien Alewiiy JO umopyjealg |

'Z'A 8inbiy

69



CBI1O APPROACH =@ Chapter V.

Recurring costs were broken down in several different ways,
" Program costs were divided into c¢hild survival costs and other
primary care costs. The non-child survival activities were
quantified and assigned a relative value based on staff time and
effort. The cost per unit of service was an average of $1.30 (see
Table V.4). An outpatient consultation, for instance, was
assigned a relative value of 2, and thus cost an average of
$2.60. The overall cost per capita of the non-child survival
primary care component was $3.09 per person per year.

Child survival expenses were calculated on a per child basis
for all three programs and found to be on average $44.26 per
year. When mothers were included as beneficiaries, the per capita
expense dropped to $18.38. The recurring cost of the overall
program, including the child survival and the other primary care
components, was $8.57 per person per year when the costs for the
three program areas were averaged (see Table v.4).

How do the costs of program implementation using the CBIO
approach compare to other data for child survival and primary
health care? Compared with the other Latin American programs of
US-based PVOs receiving USAID support from the PVQO Child Survival
Program in Washington, ARHC's programs are moderately expensive.
The calculation of cost per beneficiary in terms of AID grant
support ranked ARHC fourth out of 15 PVO country projects (PVO
Child sSurvival Support Program, 1993) Thus, ARHC's costs for
program operations are not out of line with other PVO operations
- even though ARHC's costs are toward the upper end of the scale.

The AID data do not include matching funds provided by the PVOs
but they do, however, include headguarters costs which have been
covered with AID funds. The costs of ARHC programs cited in the
earlier tables are local program costs only.

According to a recent AID report (Martin et al, 1992), the
per capita expenditure of the MOH in Bolivia in 1987 was $6.59
per year. This per capita MOH expense includes the cost of
- secondary and tertiary facilities which are concentrated in urban
areas (Perry, 1988) and thus are not fully representative of what
the MOH actually spends . on child survival activities,
particularly in rural areas. Based on data in Chapters IX-XI and
Appendix V, we estimate the actual per capita amount spent by the
MOH in ARHC's established program areas to be $0.12 in Villa
Cochabamba /Montero, $1.07 in Carabuco, and $1.14 in Mallco
Rancho. Thus, a combined primary care/child survival program in
Bolivia costing $8.57 per person per year may be difficult to
sustain 1in the long run without a greater commitment from the
MOH, greater income from locally-generated sources, as well as
long-term external financial support.
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Table V.4,

Annual 1992 Recurring Costs of Child Survival Primary Care and
Other Primary Care Activities for ARHC's
Three Established Program Sites%

T — T e . — —

Villa
Mallco Cochabanmba/ .
Carabuco Rancho Montero Average

cost of child
survival
program per
child 366.35 546.34 $20.10 944,26

cost of child
survival
program per
child/mother $27.21 519.13 . § 8.81 $18.38

cost of non-
child survival
primary care :
per service $ 1.49 $ 1.11 $ 1.29 $1.30

cost of non-
child survival
primary
care per
capita $ 2.32 $ 3.40 , S 3.56 $3.09

cost of overall
program per
capita $ 9.70 S 6.66. $ 6.31 3 B.57

* includes: depreclation of buildings, equipment, and vehicles;
training and continuing education but not La Paz,
Bolivia, and Lake Junaluska, NC, office expenses nor
the value of some donated supplies and equipment

source: local program financial information and annual census
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The same AID report by Martin cited above describes the cost
of child care for an AID-supported primary health care program
(PROSALUD) and adjacent MOH health centers. These costs averaged
to be $11.04 per child per year, considerably less than the
$44.26 per child for ARMC's programs. These data, however, are
for urban programs. The coverage of child survival services in
the populatiens for which these programs are responsible is not
assessed in Martin's AID report. Another study found that primary
care/child survival costs in Bolivia ranged from $1.99 to $6.49
per person. These were a sample of urban and rural private and
governmental prograns (Ci§neros, 1992, p. 20).

There ' are limited additicnal data available which can be
used for comparison purposes. Patel (1989) cites data for the per
capita costs of five combined child survival and primary health
care programs. These vary from $3.00 to $5.50 per person per
year. Patel's data are from the 1late 1980s. The geographic
locales of these projects was not provided. Thus, in comparison,
ARHC's cost of $8.57 is beyond the upper range reported by Patel,
but nevertheless not totally unreasonable.

One report of almost a decade ago (Grosse and Plessas, 1984)
calculated the per capita annual cost of seven primary health
programs around the world. There were three large-scale progranmns
serving from 651,000 to 12 million people and four small
demonstration projects serving from 11,000 to 22,000 people. The
annual per capita costs as reported in 1984 were $0.60 to $2.70
for the large scale projects and $6.10 to $15.40 for the smaller
demonstration projects. Interestingly, one of the demonstration
projects included in their study was in Montero, Bolivia, which
had an AID-supported project in the late 1970s. The annual per
capita cost was $15.40. In 1991, this would have been far greater
than the $5.66 per capita spent by ARHC for its Montero program.
Walsh and Warren (1979%) reviewed a number of primary care
programs and calculated +that the median per capita cost at that
time was $2.00. '

Thus, the cost of the CBIC approach as ARHC has applied it
is at the upper end of the scale of per capita costs and will be
difficult to sustain without further efforts to reduce costs and
foster local recurring income generation. This does seem
feasible, however.
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Cost-Effectiveness

We will 1imit our discussion here to the mortality benefit
estimated for ARHC's programs. In Chapter IV, we estimated that
the probability of death for children in ARHC's established
program areas was 0.11 while for children in similar settings in
Bolivia it was 0.16 and for children in sites adjacent to the
established program sites it was 0.20. We will assume for the
current discussion that the probability of death for children
similar to those in ARHC's established program areas who receive
conventional MOH-type serviceg is 0.18.

We will assume that the CBIQO approach costs $50 per c¢hild
per year, and the conventional MOH services cost $5 per child per
year. We will also assume that 1,000 children are cared for from
birth to five years of age in each of the two programs— the ARHC
program and the MOH program. The total cost for five years to
ARHC would be $250,000 and to the MOH, $25,000. The difference in
costs would be $225,000.

According to recent UNICEF data, the average life expectancy
at birth in Belivia is 60 years (UNICEF, 1993). If we assume that
each child death occurs at age two (a2 conservative estimate),
then each death would result in 58 years of lost 1life. If, for
1,000 children receiving care from ARHC, the probability of death
is 0.11, then 110 children would die before the age of five. For
the MOH program, 180 children would die. Thus, there would be a
net difference of 70 more deaths with the MOH program than with
the ARHC program. These 70 hypothetical children would have lived
4,060 years (70 x 58), The overall additional cost of the ARHC
program is $225,000. Thus, for a $225,000 investment, 4,060 years
of life are gained. This results in a rcost of $55.41 for each
year of life saved as a result of the CBIO approach.

The cost per infant or child life saved through the
application of the CBIO approach is $3,214 ($225,000/ 70). In
Walsh and Warren's review of 1979, they estimated a cost of $700
per infant and c¢hild death averted through basic primary care
compared to $200-$250 through selective primary care. Exactly
what these costs would be now, 15 years later, hasgs not been
calculated, but it would appear they would be in the same general
range as we are calculating for ARHC's programs.

Sustainability

Sustainability of health programs is a simple idea on the
surface, but mnultifaceted and - difficult to measure. While
sustainability of health preograms is wusually thought of in
financial +terms, it is in fact a much broader. concept..- In
addition to non—-external financial support, long-term
sustainability requires local political support, local technical
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support, community.support, and local profescional/staff support.
Prior to focusing. exclusively upon financial sustainability, some
comments regarding the nonfinancial aspects of sustainability
might be appropriate. :

From the standpoint of local community political support,
ARHC's programs have a strong potential for sustainability. There
is strong community support from individual families " and from
Jjocal political leaders. The linkage of the child survival
component to other primary care activities makes this possible.
If ARHC's programs were purely child survival, it is doubtful
that they would have enough local community political support to
make them sustainable in non-financial terms. '

From the standpoint of broader political sustainability, it
is necessary to consider the role of the Bolivian Ministry of
‘Health. Unfortunately, the MOH has been in a process of retreat
in financing of local health services for the poor, particularly
in geographic areas where there is a PVO presence. While ARHC has
been able to maintain or perhaps increase slightly the
contribution of the MOH to its field programs, this has been as a
result of great effort and persuasion on the part of ARHC's
program leadership in Bolivia. It was noted by MNMr. James Becht,
who conducted the Mid-Term Evaluation for ARHC's Child Survival
grant in the - summer of 1992, that the staffing patterns for
ARHC's programs are generally within the norms established by the
MOH for its own programs (Becht, 1992). One exception te this has
been the number of auxiliary nurses in Carabuco. This number has
since been reduced within the past year and will probably be-
reduced further to bring it inte line with MOH norms.

In terms of professional/staff sustainability, it appears
that the work 1load and leadership required to implement this
approach is sustainable. All programs are led by Bolivian health
professionals and are staffed. by local people along with mnidlevel
staff who are recruited from within the country. Staffing
requirements are sustainable, although ARHC does foresee the need
for special training for newly incorporated staff since the CBIO
approach is quite different from more traditional modes of work.

Technical sustainability is not an issue. Only very basic
technology is utilized in ARHC's health programs.

Let wus turn now to financial sustainability. 1In general,
ARHC's programs try their very best to recover the cost of drugs
and recover a fee for each curative service which is provided.
patients are not refused treatment if they are unabkle to pay,
however. The capacity of patients to pay for the care they
receive varies significantly. Fanilies in the Carabuco Progran
Area have very little, 1if any, disposable income. Receiving
payment for services 1is a very difficult proposition. In the
Villa Cochabamba/Montero Program Area, on the other hand,
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% families have more disposable income available even though it is
. the poorest area of the city of Montero. The families in the
% Mallco Rancho Program Area are in a middle position compared to
% the other two program areas in terms of their ability to pay for
- the services they receive.

Table V.5 shows the amount of funds which ' have been
generated locally from Program operations. The amount generated
in Carabuco has been relatively constant since 1986, varying
between $1,018 and $2,638. Locally generated funds account for
only 3% of recurring Program operations there.

The Mallco Rancho Health Program generated $6,133 in local
contributions for primary care activities in Fvy 1992, amounting
to 11% of the cost of primary care program operations. The Villa
Cochabamba/Montero Health Program, on the other hand, generated
$15,457 in local funds, which represents 23% of the recurring
costs of the primary care program. The average percentage for the
three programs of annual recurring primary care Program costs

, Supported by locally generated funds is 12%.

L
r

Table V.5,

Locally Generated Funds for Primary Care
Program Operation, 1992

amount of local ‘percent of
Fprogram site funds generated recurring costs
i
;
. Carabuco $ 2,538 3%

.Mallco Rancho $ 6,133 11%

:Villa Cochabamba/

($2,538/%95,906)

($6,133/$56,333)

Montero $15,457 23%
($15,457/%$67,033)

:Source: local program financlal information
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The percentage of recurring local program costs that are
covered by the MOH for each program site is shown in Table V.6.,
and is on average 8%. Adding MOH support to locally generated
suppert for <Carabuco results in 14% of recurring program costs
being met by local revenue or the MOH. In Mallco Rancho, 21% of
recurring program costs are met by local revenue or the MOH while
in Villa Cochabamba/Montero, it is 25% (see Figure V.3.).

Table V.6,

et e e e it e s e st S
T

estimated value percent of recurring
program site of MOH support program costs
Carabuco ' $10,545 11%

($10,545/$95,906)

Mallco Rancho $ 5,633 10%
_ ($5,633/$56,333)

Villa Cochabamba/
Montero $ 1,500 2%
. ($1,500/$67,033)

source: local program financial information
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It is difficult to compare these data with those for other
programs. First of all, there is limited data for other programs
and, secondly, it is hard to know 1f the data are comparable. ¥n
one review ¢f primary health care clinics operated by a large PVO
in Haiti, it was determined that, on average, 20% of the total
operating costs of the PVO were recovered from user fees (Setzer
and Boulos, 1992). The best estimate at the moment is that
approximately 12% of ARHC's total operating costs are recovered
from user fees. ’ ' .

Conclusion

There is no doubt that the costs of the CBIC approach as ARHC
has applied it are relatively high compared to other PVOs working
in child survival and compared ¢to other primary care programs in
Bolivia. We estimate the cost of saving a c¢hild's life through
the CBIO approach to be $3,214, and the cost per vear of life
saved for infants and children to be $55.41 per year.

At present, approximately 12% of recurrent program expenses
are obtained from user fees, and 8% of expenses are obtained from
MOH support. Thus, four-fifths of recurrent expenses are met from
external ARHC sources.

Costs of program operations could be reduced .- through
economies of scale (operating larger programs for a smaller per
capita cost) and through streamlining the approach (as will be
discussed in Chapter VII). In addition, one obvious approach to
lowering costs in addition to these is to substitute lower paid
staff for more highly trained (and paid) staff. Another related
approach 1is to incorporate primarily 1lesser paid staff as
programs expand, thus achieving the same net result over a period
of time. o

Approximately 60% of recurring local program costs are for
personnel. A heavier reliance on lesser paid staff could lead to
substantial cost savings. Since ARHC's experience with volunteers
so far has not been favorakle, it would not be wise to shift the
burden of program operations at +this point on to velunteers.
However, 1f an effective means of building program operations
upon a volunteer staff could be developed as has been done at
Jamkhed, India, (Arole, 1987), then the reduction in costs would
be dramatic. Additional effort at 1local cost recovery through
higher user fees will be necessary along with streamlining
program operations if ARHC's application of the CBIO approach is
to achieve long-term sustainability.
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CHAPTER VI. REGIONAL VARIATIONS IN THE DETERMINANTS OF CHILD
MORTALITY WITHIN ARHC'S PROGRAMS IN BOLIVIA

Oone of the assumptions of the CBIO approach is that it is
necesgary to make a local community diagnosis of the most
frequent, serious preventable or treatable diseases and a local
determination of those at greatest risk rather than rely on data
derived from other locations, naticnally or internationally. This
assumption is similar to the premise of the Essential National
Health Services Research (ENHSR) approach (Commission on Health
Research for Development, 1990).

The ENHSR approach encourages countries ~to gather health
information from within its borders to guide national programs
rather than relying on global data or data from other countries.
one of the premises of the CBIO approach is that each local area
is different, and information about health problems needs to be
obtained from local communities before designing an effective
health program. Obviously, this argument can be carried to an
extreme, but at least it should Dbe recognized that among
. different ecological areas and among different socioeconomic
groups, the community diagnosis of health priorities may vary
significantly. If each local program is going to be able to
improve health, then the nature of the interventions needs to bhe
adjusted, particularly in 1light of the extremely limited
resources available for most health program activities.

It is this premise which will be explored here for ARHC's
three established program areas reviewed in this document. As has
been previously indicated, the Carabuco Health Program Area
includes almost exclusively Aymara people involved in farming and
other agricultural work in a relatively isolated rural area at
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13-15,000 feet elevation. The Mallco Rancho Program Area includes
Quechua people in mixed agricultural/commercial activities in a
rural setting at 8,000 elevation feet which is near a major urban
area. The third setting invelves both Quechua and Spanish
-descendents, many of whom have migrated from the highlands to a
periurban low-income area of the city of Montero in a
semitropical 1lowland environment. This area, called the Villa
Cochabamba Health Area, is densely populated and has major
problems because of a lack of clean water and sanitation as well
as because of high rates of bottle feeding. These problems are
not encountered to the same degree at the other program sites.
The Villa Cochabamba residents are involved in +the commercial
life of the city in some way, although many work as seasonal
agricultural laborers. _ _

The data reported here are comparisons of causes of
childhood death and age at death for these three program areas.
These data are described in more detail for each program area in
Chapters IX - XI. For this discussion, data have been limited to
1990-1992 for Carabuco, 1991-1992 for Mallco Rancho, and 1992 for
Villa Cochabamba/Montero. The Villa <Cochabamba/Monteroc data
described here are for approximately one-third of the program
population in which routine systematic home visitation (RSHV) was
conducted throughout 1292, It is during these years that the
registration of births and deaths on the basis of RSHV is
sufficiently reliable and worthy of further analysis.

Comparisons Between Programs by Cause of Death

Figure VI.1 shows the percentage of deaths in each program
area by assigned cause of death. It is readily apparent that the
percentage of a program's childhood deaths due to diarrhea
progressively increases as one moves from Carabuco, in the
highiand area, to Mallco Rancho, in the mountainous valley area,
down to Montero in the semitropical lowland areas. The percentage
of childhood deaths due to pneumonia is slightly higher in
Carabuce than in the other two program sites. Asphyxia is a much
more common cause of death in Carabuco, where it accounts for
almost 20% of the childhood deaths, than in Mallco Rancho, where
it causes only 8% of the deaths. 1In Villa Cochabamba /Montero,
asphyxia was hot registered as a cause of even a single death.
Malnutrition was listed as a cause of death in almost one-quarter
of the deaths in Villa Cochabamba/Montero and in only 5% of the
deaths at the other two program sites. In Carabuco, both
pneumonia and asphyxia were more frequent causes of death than
diarrhea.

Malnutrition was a clinical diagnosis based on physical
examination or history rather +than actual height and weight
measurement. Asphyxia was also a clinical diagnosis based on a
history of a sudden unexpected cessation of respirations without
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prior symptoms.

These findings are noted slightly differently in Table VI.1.
Here, each death is listed only once. The clagsifications created
for cause of death allow for more than one diagnosis. With
mutually exclusive categories, it is possible to carry out a chi
Square test for statistical significance. one can see that the
probability that the differences observed for the three program
areas are due to chance ig less than 0.005.

Comparisons Between Programs of Age at Death

Figures VI.2-4 show the distribution of ages at death for
the childhood deaths registered in Carabuco in 1890-19%92, in
Mallco Rancho in 1991-1992, anad in the Villa cochabamba
neighborhood of the Vvilla Cochabamba/Montero Program for 1992, a
very different pattern i readily apparent in each of the three
areag. :

In Carabuco, there is a marked concentration of children who
died before the age of three months. Over half of the childhood
deaths registered occurreg within the first three months of life.
After three months of age, there continues to be a small
percentage of deaths occuring throughout the first four years of
life. ' . :

In Mallco Rancho there is also a relatively high percentage
of childhood deaths occurring during the first three months of
life (42%), although it is less than in Carabuco. However, there
is a considerably higher percentage of children dying after three
months of age, particularly in the 3-21 month age period,

compared to Carabuco.

Finally, in Montero, we see a strikingly different pattern,
with two peaks in the age periods at which childhood deaths were
Yecorded nost frequently: ‘- one at 3-g monthg of age and a second
at 15-21 months of age. .The low percentage .of deaths in the first

three months of 1life in Montero Compared to Carabuco and Malico .

Rancho is of particular note.

The data for each Program area have been collapsed into two
categories in Table VI.2. The numbers of children dying during

the first year of 1life are compared teo those dying after .

completing the first year of life. Three-guarters of the children

in Carabuco died during the Ffirst year of life compared to

two-thirds in Mallce Rancho and less than half in Villa
Cohcabamba/Montero. These differences have a pProbability of less
than ©0.02 of being due to chance accerding to chi Square
calculations,
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Table VI.1l

Numbers of Deaths by Diagnosis Among Children in Carabuco,
Mallco Rancho, and Villa Cochabamba/Montero#

program site

Villa
: Mallco Cochabamba
cause of death _ Carabuco Rancho Montero Total
diarrhea/acﬁée respiratory
infection o 1 1 2
acute respiratory infection 12 4 2 18
asphyxia ' 9 : 3 0 12
diarrhea ' 2 12 6 20
malnutrition 4 2 3 S
‘diarrhea/malnutrition 0 0 2 2
trauma 6 4 3 12
other 16 11 | 4 31
Total 49 37 20 106

Chi Square = 31.34
df = 14
p = .005

* The data for Carabuco are for 1990-2, for Mallco Rancho 1991-2,
and for Villa Cochabamba/Montero 1992. The Villa Cochabamba/
Montero data are for one neighborhood ("barrio") comprising
one-third of the overall program area.

source: program death registries
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Table VI.2.

1dhood Deaths according to Age at Death in
banba/Montero¥*

Numbers of Chi
carabuco, Mallco pancho, and Villa Cocha

proéram site

villa
Mallco cochabamba/
age at death Carabuco Rancho Mcontero
under 12 months 57 22 9
(76%) (59%) (45%)
12-59 months 18 15 11
{24%} (41%) (55%)
75 37 20
(100%) (L00%) {100%)

Chi Sguare = 8.03
df =
P

n

2
0.020

* The data for carabuco are for 1990-2,
and for Villa Cochakamba/Montero 1992.

Montero data are
one-third of-the overall program area.

source: program death registries
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Further analyses have been carried out to determine other
risk factors for childhocod death. The preliminary results of
case—-control studies are included in Chapters IX - XI and alse
Appendix IV, The point to be: made here, however, is that knowing
the pre01se age periods at which children are at greatest risk of
death gives the program a powerful diagnostic tool which is
readily operationalized to guide its "therapy" of prevention and
treatment to high-risk groups. Perhaps illnesses occur at similar
frequency at other age periods but are not associated with the
same mortality. These epidemiologic criteria give a basis for the
program concentrating its efforts on those children who are at
the highest risk of death. I have discussed at greater length
elsewhere possible reasons as to why some of these differences
have been observed (Perry, 1992).

Conclusions

Analysis of death data for infants and children dying at
ARHC's established program sites reveals distinct patterns in the
age at death and the cause of death. In the Carabuco (high
altitude) program, deaths in the first three months of life and
deaths from respiratory causes predominate. In the lowland
program of Villa Cochabamba/Montero, deaths at 3-6 months and
15-21 months and deaths caused by diarrhea and malnutrition
predominate. In Mallco Rancho (mountainous valley area), most
deaths occur wunder 15 months of age and are concentrated under
three months of age, but not to the same degree as in Carabuco.
The leading cause of death in Mallco Rancho is diarrhea. The CBIO
approach provides local programs with powerful diagnostic
information soc that resources can be targeted to high-risk groups
with the aim of reducing the numbers of deaths from preventable
or treatable causes and optimizing staff effort.
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CHAPTER VII. FURTHER COMMENTS ON THE APPLICABILITY OF THE
 CENSUS-BASED, IMPACT-ORIENTED APPROACH FCR
- CHILD SURVIVAL ACTIVITIES

Two issues of the CBIO approach's appllcablllty for further
child survival activities will be briefly discussed in this
chapter. The first issue to be addressed is “what are the
specific components of the CBIO approach as ARHC has applled it
which are essential to the sucgeésses achieved?" The second issue
is Yhow can this approach be further evaluated or replicated as
one means of improving the efficacy of "child survival in
developing countries?

Prior to addressing these questions, it should be pointed
out . that the CBIO. approach has been .applied in three very
different program settings in Bolivia in somewhat different ways,
and - in 'all‘three cases p091t1ve results have been achieved AND

' gram staffs have all developed on their own a deep
_this approach. Two of these settings are in rural
- He other one is in a periurban slunm settlng. The
appllcabll;j'*Of the CBIO approach in diverse settings gives some
credence’ “tg thé robustness of the model. The fact that ARHC's
staffs in all thrée locations f£find this approach prof3391ona11y
appeallng and Workable gives even further credence to the
strength of the approach.

91




CBIO APPROACH Chapter VII.
critical Elements of the CBIO Approach

‘The CBIO approach has been implemented by a PVO in Bolivia
with its own unique organizational climate. ARHC's programs are
led by a highly competent Bolivian staff with a deep concern for
improving the health of the people served by ARHC's programs. To
a significant degree, the achievements of ARHC's programs reflect
this organizational climate.

Nevertheless, it has been ARHC's experience that the CBIO
approach has proven to be a powerful motivating conceptual force
for the entire staff once they have fully understood and
experienced the approach on their own. Their enthusiasm for this
approach is one of the important reasons to consider the CBIO

approach for child survival activities in other settings.

, The critical elements of the CBIO approach are described
below.

Phase 1: Community Diagnosis

The critical elements of Phase 1 (as described in Chapter
II) include a census of the progranm population; household
enumeration on village maps and on the front of each house; and
the listing in a family folder of all the inhabitants in a given
household. This cannot be carried out until the practitioner has
established a relationship of trust with the community. Thus, it
is implied that the practitioner has been present previously and
ies Xknown to the community, and the community is known to the
practitioner. Once the census as described above has been
completed, routine systematic home ~visitation (RSHV) is the next
step in making a community diagnosis. Through RSHV it is possible
to establish baseline mortality rates and determine the most
frequent preventable or treatable causes of death in the
community.

It may not in theory be necessary to visit each and every
home on a regular basis as the concept of RSHV implies. Some
method possibly ©duld be envisioned in which groups of neighbors
come together for gome form of meeting. This could enable a
health worker to determine more quickly what vital events had

occurred in the family since the last contact and what the causes
of death were. This 2 .

could be ascertained which families did not attend the meeting.
Later contact with the non-attenders through a hone visit could
be carried out. It is those persons who "slip through the cracks"
of a delivery system based on concentrations of villagers or
clinie attendance who are at high-risk of death and therefore
need somehow a regular contact with the health program. Thisg is
the real strength of RSHV.

approach would be suitable so long as it
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Health priorities as defined by the community become
apparent through the spontaneocus demand for services as well as
through the many interactions which the practitioner has with the
community. ARHC has asked at the time of Hhousehold surveys what
health priorities specific individuals have. Analysis of this
data has not previded any new insights that the staff did not
already ' possess  regarding thé community's perceptions of its
health priorities, although it did provide a way of guantifying
those priorities.

In essence, community diagnosis as the initial phase of the
CBIO approach cannot be readily streamlined. One issue, when
thinking of applying the CBIO approach to larger populations, is
whether the community diagnosis could bé carried out in a small
pilot area either randomly selected or somehow assumed to be
representative of the entire progran - aréa. This could be carried
out as one effort of "streamlining" and teducing the overall cost
of the CBIO approach. ' '

Phase 2: Program Planning

As ARHC has applied the CBXI0O approach, Phase 2 has not
received as much attention as it should have. The definition of
the resources available and the budget has always been - given
considerable attention (Step 1 of Phase 2), but the progran
priorities, as determined by the community diagnosis (Step 5 of
Phase 1) and the program workplan (Step 2 of Phase 2) have not
alwvays been given as much attention as néeded, especially fron
the whole staff., For the CBIO approach to achieve maximal
effectiveness, it is necessary for¥ the entire program staff
together with the community to review critically the information
arising from the community diagnosis and to formulate a workplan
based on the determined health priorities and on the available
resources. '

ARHC is currently strengthening local staff problem analysis
and planning skills thkrough  the introduction of a guality
assurance process. This procéss is anticipated to result in a
more standardized approach. to program planning such as the
developnent and use of program forms and manuals. These documents
will be used by the staff to formulate health priorities,
identify resources available, and create an annual work plan. We
anticipate +that two to three years will be needed to fully
implement this process. Currently, program dAirectors present a
proposed budget and workplan each fall to the National Director
of ARHC. These are reviewed and discussed in detail at an annual
national meeting of program leadership staff, but thus far, the
criteria for evaluating budgets and workplans are not always
héavily influenced by community diagnoses. .
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Phase 3: Program Implementation

It is in the phase of program implementation that we can
begin seriocusly to deal with c¢ertain elements of <the.CBIO
approach which might be leSs essential than others. One aspect of
the approach which _all ARHC staff seem to recognize as critical
is the capacity to réspond in some way to the acute health needs
.of the people in the communities where the program is operating.
Exactly how a response is made,. what Tresources are used in
providing a respornse, ‘and the 'quality of care arising as a result
of that response are all major issues which need very careful

;ev@ew both before program implementation begins as well as after
it is underway. \

Nevertheless, the critical issue is that sonme type of
response to "“calls for help" from the local community needs to be
built into the program opération. This includes first. aid and
dependable referral of more Seriously ill patients to the closest
hospital as well as the provision of treatment, when appropriate

by program staff wusing resources which are within the limits
specified py the budget and workplan. At the very least, the
acute curative services must be readily available, be carried out
with compassion, and cause no harm.:

In addition to readily accessgible primary care services, an
indispensible part of the CBIO approach as developed by ARHC is
the provision of basic services to treat or prevent conditions
which have been determined to be epidemioclogic priorities. This
does raise the interesting issue of vaccine preventable diseases
in the context of the CBIO approach. If no deaths, significant
illness, or disability have been identified as a result of
vaccine preventable diseases such as, measles, why devote a major
effort to the vaccination program? This also raises the question
of whether an adeguate "herd immiunity" is being sought or whether
every persen is equally at risk for the particular disease.

: The case for a strong immunization program rests on the fact
that children remain susceptible to diphtheria, whooping cough,
and measles if they are not vaccinated. Where the care of the
umbilical cord of newborn children is such that neonatal tetanus
occurs, then these newborn children are susceptible to neonatal
tetanus if their mothers are not immunized. The efficacy of BCG
against tuberculosis is still fot well established, so .we will
leave the issue of BCG vaccination aside. Polio has been nearly
eradicated from the Western hemisphére, so we will leave the
issue of polio vaccination aside for the moment as well.

The question then becomes, if children are not 'dying from

vaccine preventable diseases in the program area, how much

emphasis should be given to achieving a high level of
immunization coverage? How does -this priority compare +to the
priority of devoting program resources to problems in the program
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area which are responsible for most of the preventable or
treatable deaths?

How does a program decide on the nature and mix of the child
survival interventions which it chcoses to undertake. Heretofore,
programs such as ARHC's have accepted the externally-generated
child survival “"imperatives"” and tried their best to provide
immunizations, education about and provision of ORT, growth
monitoring, and early +treatment of ARI to all chlldren in the
program areas.

But in order to target limited resources more effectively,
it is necessary to find out why children are dying, at what ages,
and what are the underlying as well as the immediate causes of
death. Furthermore, it 1is necessary to determine what other

‘characteristics besides age constitute risk factors for death.

Thus, the more precise the community diagnosis has been, the more
streamlined can be the program intervention without loosing
efficacy. If anything, the concept of streamlining and reducing
the cost of the CBIO approach as ARHC has applied it may call for
even more emphasis on Phase 1 (community diagnésis).

The answer to the issue of how important the immunization
program is relative to other interventions depends partly on the
relative importance ' of immunizations as 'a vehicle to health
improvement compared to other 1nterventions and the relative
costs of these interventions. Thus, it depends upon the local

- circumstances. However, if the: program dees give a relatively

high priority to immunization, it seems necessary to try to
approach a coverage 1level of 100% at as’ early an age in life as
possible because -childrén may ater be in different geographic
settings where vaccinatién ésvérage lévels are low and therefore
be unprotected by herd immunity. :

An obvious question at this point is how c¢ritical is home
visitation to  the delivery of" whatever interventions are
designed? The answer +to that reailj'&epends on how effective
other approaches are in reachlng targeted high-risk groups. If
another approach is relied upen prlmarlly (such as a rally or
concentration of some sort), tlhiére néeds to be included in the
work planisome way of prov1d1ng servmces to those who are at
hlgh~rlsk who do not attend such group meetings.

On the other hand, one could make a strong case for routine
systematic home visitation (RSHV) to all homes in the progranm
area regardless of other circumstances. This is because of the
trust and confidénce which  RSHV engenders between the
practitioner and the community, the enhanced mutual understanding
between staff and families which results, and the registration of
vital events made possible through this process. Families are
much more knowledgeable about the program, and staff understand
the community and its members much better as a result of home
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visitation (see Perry and Sandaveold, 1993). If one accepts.the
thesis that all homes should be included in the visitation
program, the guestion then becomes, what is the minimum freguency
of RSHV which will not eliminate its effectiveness? Another issue
js also whether RSHV might be broken down into componernts Wwhich
could reduce the overall cost of the program. Might local
informants, either volunteer or paid, be able to carry out some
of the RSHV function at a lower cost than is now being borne by
ARHC? These are all important questions which need further
exploration.

Phase 4: Evaluation and Community Rediagnosis

Monitoring mortality impact as a result of program
implementation is one of the key features of the CBIO approach
which is essential to maintain. .As ARHC - has implemented the
approach, it has used RSHV to identify and register vital events
and thereby to be able to follow mortality rates over time. There
are ways of maintaining periodic contact with all families in a
program area other than through periodic home visitation, but it
is hard to imagine that any of them would have the degree of
coverage that can be achieved through RSHV. As mentioned above,
it might be possible to envision other methods of home visitation
that are 1less costly than those used by ARHC such as less
frequent visitation or use of less costly staff. But somehow, at
least for a sample portion of the overall program area, there
needs to be ongoing contact with all persons along with
registration of their vital events so that mortality rates can be
calculated at different points in time. Exactly how large a
population needs to be monitored depends on the level of the
mortality rates as well as the precision with which rates need to

be determined.

The goal of monitoring changes in mortality and in causes of
death is only partly to assess program impact. As we mentioned in
Chapter III, the interpretation of changes in mortality rates in
a given program area is not a straightforward process, since
changes could be due to factors other than the program itself and
since changes may be due to random variability rather than any
true change. Even 8o, redefinitions of the most serious
preventable or treatable diseases, of those high-risk groups
(partly as defined by mortality rates}, and of the causes of
death are critical to a community rediagnosis and a replanning of
program activities.

The critical elements of the CBICQ approach are surmarized in
Table VII.1.
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Table VII.1

Critical Elements of the Census~Based, Impact-Orlented Approach

e — v

l. Establish a relatlonshlp of trust between the community
and the practitioner

2. Carry out a census to identify and locate all residents

3. Communicate with community residents so that staff can
learn what are the community's health priorities

4. Establish prospective regular interactions with all or a

- selected sample of families to- @stablish baseline death
rates, to determine the most se¥ious, freguent
preventable -or treatable diseases in the community, and
to determine causes of death

5. Determine program priorities by 'combining epidemiologic
priorities and the community's priorities

6. Formulate a workplan based on program priorities and
rescurces available

7. Provide readily available first aid, acute and ongoing
primary care,'and_referrgl services

8. Ensure that basic services for priority epidemiologic
problems reach a high proportion of the program
population, presumably through home visitation

9. Identify as precisely as possible the immediate and
underlying causes of death along with the
characteristics of those at greatest risk of death

10. Provide essential services to all individuals at high-
risk of death and ensure that those who do not seek out
services are offered them at home

11. Visit routinely all homes or at least a representative
sample of homes in the program area

12. Monitor changes in mortality rates for at least for a
segment of the program area and redefine high-risk
groups as well as causes of death after progran
implementation has been underway
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How Can the CBIO Approach be Further validated?

There are several ways to consider how the CBIO approach
might be further validated. Of overriding concern, of course, is
the issue of whether this approach in fact does result in lowered
nortality rates for infants and children. Our analysis of
mortality impact has shown that there are several problems with a
decisive conclusion about whether the approach has in fact
improved child survival. First of all, the approach would need to
be applied in a considerably larger population, probably of at
least 50,000 people. Secondly, there would need to be comparison
groups which are somehow randomly determined. In these comparison
groups, the CBIO approach would not be implemented, but mortality
rates would be measured in a similar fashien as in the program
area (i.e., through ongoing routine systematic home visitation),
Another value of considering the application of the CBIO approach
on a larger scale is to determine what the costs would be., It
would also be possible to apply the CBIO approach at varying
levels of intensity to determine the impact and the cost-benefit
tradeoffs at each level.

A larger scale quasi-experimental implementation could be
readily developed at each of the three regions where ARHC's
programs are located. Each program site is located within a MOH
district. Structures and relationships are now in place which
would make "upscaling" the CBIQO .approach to the district level a
smooth process relative to what might be experienced in an
entirely new program setting. Of course, trying the CBIO approach
in an entirely new setting on a large scale as a controlled field
experiment is one option which could be considerea.

Another means of further validating of the CBIO approach is
to work with other health programs or communities which are
interested in applying this methodeclogy. This would make it
possible to determine if the CBIO appreoach can be readily applied
in other settings not associated with ARHC. Presumably, any
efforts along this line would require fairly close coordination
between individuals responsible for the new program with persons
experienced in the CBIO approach as applied by ARHC. As the
experience with the CBIO approach grows in a variety of settings,
new lessons will undoubtedly be learned which can improve the
overall process of implementation. ’
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Conclusion

Further experience with the CBIO approach might yield a
somewhat different set of critical elements from those I have
outlined above. It isg important to realize that this. approach is
highly flexible in its application. ARHC's application is only
one of many possibilities. Determining local health priorities
and carefully targeting program efforts toward all those at
greatest risk will always remain central elements along with a
careful evaluation of program impact. Applying this approach on a

larger scale will provide many opportunities to learn how it can
be streamlined without losing efficacy.
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