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ApsTRACT In diarrheal diseases control program (CDD), the mechanism of diarrheal
diseases (DD) death can be classified into: dehydration, dysentery, complication, and
persistent diarrhea, The aim of the presentation is to predict the share of these
components and to highlight the role of persistent diarrhea. Demographic figures were
inferred from the Census and the 1985 Inter-Censal Survey data. Rates on DD were
inferred from the National Household Health Surveys and relevant reports. The me-
chanisms of death were inferred from the pattern of DD death in Palembang General
Hospital. By fair prediction, in infants, 1.5 lives will be saved per 1000 live births
through CDD Program, 88% is the share of persistent diarrhea control, and 20% of
better management of DD complicated with other diseases. In 1-4 years of age, the
figures are 68% and 38%, respectively. The share of promoting rehydration and
dysentery management will be minimal in declining infant mortality rate (IMR) and
childhood death rate (CDR) between 1992 and 2000, The share of CDD in declining IMR
and CDR must depend on a better management of persistent and complicated DD
[Paediatr Indones 1994; 34:187-196]

Introduction

The diarrheal diseases control (CDD)
Program has contributed a significant
share in declining infant mortality rate
(IMR) and childhood (1-4 years of age)
age specific death rates (CDR) in Indone-
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sia. The IMR had declined from 140 in
1970 to 55 in 1992. The magnitude of di-
arrheal diseases (DD) problem is re-
flected by the DD cause specific death
rate (DDDR) in infants, ie., 28/1000
(20% of infant death) in 1970 and had
declined to 7.5/1000 (14%) in 1992. The
CDR had declined from 25/1000 in 1970
to 10 in 1992. The childhood DDDR was
8.3/1000 (33% of childhood death) in
1970 and 3.2/1000 (27%) in 1992,
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Despite this success, the above men-
tioned figures show that DD still have a
significant role in causing death in in-
fants and in 1-4 years of age children. In
other words, maintaining and intensi-
fying promotion of CDD Program will still
contribute a substantial proportion in
declining further the IMR and CDR.

Clinically the mechanism of DD death
can be classified into: (1) dehydration,
where death is directly due to conse-
quences of dehydration such as irrever-
sible shock, encepalopathy due to hyper-
tonic dehydration or renal failure; (2)
dysentery or invasive bacterial diarrhea,
where death is caused by the conse-
quences of inflammation such as endo-
toxic shock or HUS; (3) complicating
diseases, where death is due to other
diseases which directly complicate DD
such as low respiratory tract infection
(LRTI), makignant convulsion; and persis-
tent diarrhea, where death occurs due to
the vicious cycle of diarrhea, infection
and PEM. This clinical variations define
the priority setting and specific aspect of
the CDD Program.

The aim of this textual study is to
highlight the role of persistent diarthea
in causing death in infants and children,
so that the urgency for controlling and
managing them can be elucidated and
the share of CDD Program in declining
further IMR and CDR through appropri-
ate control and management of persis-
tent diarrhea can be predicted.

Methods

In this study a number of figures were
inferred from various sources. The demo-
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graphic figures, i.e., the number of popu-
lation by age, the crude and age specific
death rates were inferred from the 1970,
1980, 1990 Census, 1985 Inter-Censal
Survey data, and relevant analysis based
on these data.

Incidence rate of DD, age specific inci-
dence rate, and proportion of incidence
according to age were inferred from offi-
cial estimates by the Ministry of Health,
Republic of Indonesia, and relevant sur-
vey reports. Proportion of incidence of
dysentery, acute DD prolonging to per-
sistent diarrhea were inferred from rele-
vant survey reports.

Age specific DD death rates were cal-
culated from age specific proportion of
death due to DD based on nationwide
house hold health surveys (HHHS) con-
ducted by the Research and Develop-
ment Center, Ministry of Health, in
1970/1971, 1980, 1986 and 1992, and
age specific death rates were based on
Census data.

The proportion of DD deaths which
occurred due to dehydration, dysentery
(invasive diarrhea), persistent diarrhea or
complicating diseases were inferred from
the proportion reported by the Depart-
ment of Child Health, Palembang Gene-
ral Hospital. This was a provincial hos-
pital, located in swampy lowland area, in
f:e South-Eastern part of Sumatra,

donesia, where DD are still highly en-
demic if compared with some other parts
of Indonesia. These figures were calcu-
lated for the year 1970, 1980, 1986 and
1992, in line with the available nation-
wide HHHS data.

Prediction of the figures for the year
2000, were inferred based on predictions
made by official authorities (Ministry of
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Health and Bureau of Census) and the
relevant workers.

In predicting the IMR and CDR for the
year 2000, there were 3 scenarios, ie.,
the optimistic, pessimistic, and fair one.
These scenarios were based on the
prediction of the achievement of child
survival programs. They were: neonatal
tetanus control through tetanus toxoid
(TT) immunization; ARI control through
appropriate treatment; breast feeding
promotion through baby friendly hospi-
tal campaign; lowering perinatal death
and low birth weight through safe moth-
erhood programs; CDD itself for lowering
IMR; and ARI control, EPI, nufrition
promotion, and CDD itself for lowering
CDR. These figures were rounded, so
that the numbers, rates, and proportions
did not comply exactly. Based on these
figures, the role of persistent diarrhea
and DD in general in causing death in
infants and children, and the gain that
would be achieved if appropriate persis-
tent diarrhea control was carried out,
were inferred.

Results

Table 1 shows the population, crude
death rate, age specific death rate, DD
incidence, DD death rate and proportion
of death by age in Indonesia in 1970,
1980, 1986, 1992 and the prediction for
year 2000. The figures for year 2000 in
Table 1 were based on the prediction
using the fair scenario. The whole figures
for the three scenarios are shown in
Tables 2 and 3.

Figures 1 and 2 show the decline of
IMR as well as CDR, and their respective
DD mortality rate; these were meant to
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illustrate the share of CDD Program in
lowering the IMR and CDR.

Figures 3 and 4 show the mecha-
nisms of DD death in infants and chil-
dren, to illustrate the role of persistent
diarrhea. Data for year 1970 could not
be presented, due to lack of relevant data
from Palembang General Hospital to
infer them.

Discussion

Based on the 1970 and 1980 Census
and the 1985 Inter-Censal survey, in
1987 the National Bureau of Statistic
predicted the population of Indonesia
will be 182.7 million in 1990 with the
rate of natural increase (RNI) 2.11, and
216.1 million in year 2000 with RNI
1.60.* The 1990 Census yield the total
population number of 179.2 millions.
Based on this finding, and the estimate
of the pacing of the total fertility rate
reduction, it is estimated that the total
population of Indonesia in the year of
200 will be 205 million. Despite the in-
crease of the total number of population,
the number of underfive children will be
steady around 21 to 22 million and the
total number of infants around 4 million.

The DD incidence rates reported as
the result of several surveys in Indonesia
were always lower than the official esti-
mates, ranging between 125 to 250 per
1000 population per year.”? Up to 1981,
the official estimate for DD incidence
was 400/1000, and in 1993 300/1000.
The figures used in this paper closely
comply to the official estimate.

The death rates calculated based on
census data are always higher than the
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Figure 1. The share of DD death in infants
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Figure 2. The share of DD death in 1-4 years of age children
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rates yielded from HHHS. It is fair to
assume under reporting in HHHS. How-
ever, in most reports, the rate based on
the census data was calculated for a
range of years. For example, based on
the 1980 Census and the 1985 inter-
censal data, crude death rate for 1980 to
1985 was 10/1000, whilst crude death
rate based on 1986 HHHS was 7/1000.
Based on the available estimates, in this
paper the figure 8/1000 was used. This
kind of estimation was used to present
other figures of death rates.

Based on these age specific death
rates, using the figures of proportion of
DD death in HHHS, DDDR was calcu-
lated. There were changes of methods in
defining causes of death, between the
1971/1980 HHHS and the 1986/1992
HHHS. If there were more than one
canse of death, in 1971/1980, the direct
cause of death was recorded as the
cause of death, whilst in the 1986/1992
HHHS, the underlying cause of death
was recorded.” This change makes the
1971/1980 and the 1986/1992 figures
not exactly comparable. However, in this
paper, those figures were used as it is.

kit is understandable that the propor-
tion of DD death that occurred due to
dehydration, dysentery, complicating
diseases and persistent diarrhea in Pa-
lembang General Hospital could not be
generalized to the condition in the com-
mumnity and the whole situation in
Indonesia However, up until now there
is no more valid data awailable for this
purpose in Indonesia. In 1992 Victoria et
al reported the differemces in clinical
patterns of diarrtheal death in Brazl,
Senegal, Bangladesh, and India. The
amxthor has compared these findings with
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the data calculated based on proportion
at Palembang General Hospital, and
found that the figures arisen complied to
the level of health and economic status
in Indonesia compared to these four
countries,”

The optimistic prediction of IMR in the
year 2000 (40 per 1000 live births) ac-
tually is realistic to be achieved. If the
target for zero death due to neonatal
tetanus in the year 2000 can be mate-
rialized, we can sawe 6 lives per 1000 live
births.® In 1992 36% of infant deaths
were due to ARI, and if we can decrease
these deaths by 23%, it means another
S infants per 1000 live births are saved.
Another 4 (to achieve reduction of IMR
15/1000) can be yielded from CDD Pro-
gram and the decrease of the incidence
of low birth weight.

Infectious diseases still cause 70%
childhood deaths in 1992,* which means
7 per 1000 of 1-4 years of age children.
Assuming that the rate of childhood
death due to non infectious diseases is
constant, declining CDR from 10 in 1992
to 7 in the year 2000 (optimistic sce-
nario) means we must decrease death
due to infectious disease at least 40% by
the year 2000. Through effective cover-
age of measles immunization, vitamin A
supplementation and fruitful ARl and
DD control programs, this target can be
achieved. The predictions of DDDR re-
duction for the fair scenario are in line
with the predictions made by the Nat-
ional CDD Program."

The role of dehydration in causing
death in infants and 1-4 years of age
children is quite low. Death due to dehy-
dration had decreased from 6.7 per 1000
live births in 1980 to 0.52 in 1992, and
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from 2.5 per 1000 1-4 years of age chil-
dren in 1980 to 0.11 in 1992. There-
fore, it can be assumed that the share of
promoting appropriate rehydration will
be minimal in decliming IMR and CDR
between the year 1992 and 2000. How-
ever, it should be stressed, that is does
not mean that we loose ORT pro-
motion, for maintaming the current
achievements, but also for controlling
the incidence of persistent diarrhea and
complicated DD.

Based on the epidemy of dysentery in
South Asia in the late eighties, which is
anticipated to reach Indonesia in the
near future, the shame of appropriate dy-
sentery case management will also be
minimal. In means that the share of
CDD in declining furtfher IMR and CDR
by the year 2000 must depend on better
control and management of persistent
diarrhea and DD which are complicated
by other diseases.

Tables 2 and 3 show their share. By
the fair prediction, in infants, out of 1.5
lives saved in 1000 Bwe births through
successful CDD Program, 88% is the
share of persistent diasxhea control, and
20% is the share of better control and
management of DD complicated with
other diseases. In the optimistic scena-
rio, out of 2.5 infants liwes saved, 81% s
the share of persistent diarrhea control
and 14% is the share of better manage-
ment of DD complicated with other dis-
eases. The figures fior the pessimistic
scenario are 0.5, 80% and 40% respec-
tively.

The share of persistent diarrhea con-
trol in infants depemds on the success
of breast feeding prametion, appropriate
feeding during diamdea, appropriate

ORT and selective drug therapy. The
share of better management of DD com-
plicated with other diseases, based on
experiences at Palembang General Hos-
pital, depends on the appropriate man-
agement of DD in neonates and youmg
infants.

By fair prediction, in 1-4 years of age
children, out of 0.5 lives saved per 1000
1-4 years of age children through suc-
cessful CDD Program, 68% is the share
of persistent diarrhea control, and 38%
is the share of better management of DD
complicated with other diseases. In the
optimistic scenario, out of 0.8 1-4 years
age children's lives saved, 64% is the
share of persistent diarrhea control and
30% is the share of better management
of DD complicated with other diseases.
The figures for the pessimistic scenario
are 0.2, 80% and 75% respectively.

The share of persistent diarrhea com-
trol in 1-4 years of age children mainly
depends on the success of nutrition
promotion in children, appropriate feed-
ing during diarrhea, appropriate ORT,
measles immunization, vitamin A sup-
plementation and selective drug therapy.
The share of better control and manage-
ment of DD complicated with other dis-
eases, based on the spectrum of the
complicating diseases at Palembang Ge-
neral Hospital, mainly depends on the
appropriate management of DD compli-
cated with LRI, severe malignant com-
vulsion or severe PEM.

It can be concluded that after the
success of diarrheal diseases control
program, maintaining and intensifying
promotion of CDD Program will still con-
tribute a substantial proportion in de-
clining further the IMR and CDR. By the
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faffprediction, IMR will decrease from 55
irf1992 to 45 in the year 2000, and CDD
Pf8gram contributes 15% to this reduc-
ti®h; CDR will decrease from 10 to 8,
whtere CDD Program will contribute 25%
téthis reduction. From this share of the
CDD Program in declining IMR, 88% will
b¥5achieved through controlling and
ter management of i t diar-
1Réa; whilst in declining CDR, 68% will
b@ﬁchleved through controlling and bet-
tm' managemmt of persistent diarrhea.
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