The Problem of Diarrhoeal Disease in Developing Countries
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INTRODUCTION :

Although it is a global problem, there is a
bigher incidence of diarrhoea in developing coun-
tries and it is childrea who are the commonest
prey to its repeated attacks.

+ A}

Over the last hupdred years or so, scieatists
have been researching causes, curss aad the
prevention of diarrhosa. A study of recent litera-
ture rcveals many discoveries and many of the
actiologic agents that cause diarrboea have only
besn identifie¢ recently. Oral rehydration therapy
has been iovented and now established on a
firm footing. Advances in genctics has raised the
hopes of effective prevention through new vaccines.

Diarrhoea still remains a major health pro-
blem and a cruel killer in the developing coun-

tries. This chapter reviews the recent literature
on the effects of diarrhoea on:

a. mortality

d. morbidity
nutrition and

d. economic and other activities.

A review of the mechanisms that cause diar-

rhoea and the known aectiologic agents is not
attempted here.

EFFECTS ON MORTALITY :

In most countries of the developing world,
infant and child mortality are very high com-
pared to the developed world. This is not very
surprising since infant and child mortality are
an index of devclopment and the patterns of mor-
tality observed in these countries reflects their
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overall standard of life. A study carried out in
Haiti in the 1950s found child mortality in thbe
developing world five times higher than that in
developed world with children under 5 years of
age constituting 50 percent of all deaths compa-
red to 10 percent in the developed world® Behar,
et al? about the same time reported that 58
percent of all deaths in rural Guatemala occurred
in children under 5 years of age and that one-
third of children died before reaching their fifth
birthday. Gopalan in summarising child mor-
tality statistics of the sixtics for India showed
that 40 percent of all deaths occurred in children
under 5 years of age which, as he reported, was
10 times higher than in the U.X3. A good com-
parison of mortality patterns in the developing
and developed worlds is available from the Inter-
American Investigation of Mortality in Childhood.
The under-5 years mortality rate in the USA was
5.4 per 1,000 and compared to this, Ei Salvador
had 50.5 ’

&‘/Thc situation has not changed much over
the“tast 30 years or so. A study conducted in
rural Bangladesh during the late seventies found
that 53 percent of all deaths occurred in children
under 5 years of age, which meant that less than
16 percent of the population bore the burden of
more than 50 percent of all deaths occuring in
one year. The first five ycars were found to be
the most' diflicult time in a child’s- life in Bapgla-
desh and if a child could bypass this period he
could expect to live 63 years which is 'not mar-
kedly dissimilar from those of developed coun-
tries®.

The role that infections plays in the above sad
state of affairs is well documented®-’. Diarrhoea
is one of the most common causes of death in
children. Many publications have appeared du-
ring the previous 20-30 years showing the scale
of diarrhoeal illnesses in causing child deaths.
Walsh et al quoting from Worid lfealth Orga-
nization and other agencics and individual
studies reported that a total of 5-10 million
dezaths are caused by diarrhocal discases every
year’. This, when compared with deaths from

other infections proVided in the same report, is
the highest toll from any infection. Although a
8ood number of studies are available on diarrhoea-
mortality, methodological problems have reduced
the scope of comparison between these studies. A
recent attempt calculated that 4.6 million children
under age of 5 years die. from diarrhoeal disease
every year in Africa, Asia (excluding China) and
Latin Amcrica'? They selected 22 home surveijl-
lance studies and two multi-country mortality stu-
dies as a basis for investigating diarrhoeal morbidity
and mortality. In the 16 countries whose mortality
data were compared, the highest mortality rate
from diarrhoea was in children under 2 years
of age. For this age group, the median anaual
mortality rate from diarrhoea was found to be
20 per 1,000 population. For children under age
5, the median rate was 13.6. A study conducted
in four Guatemalan villages more than a quar-
ter century ago found a skewed distribution of
deaths by age occuring from diarrhoea. For all
ages, the diarrhoeal death rates were found to
be P15 times higher than in the USA and for
the 1—4 age group, the ratio was more than
50{0__ times higher®.

/For Bangladesh, it has been estimated that
more than 250,000 people, .most of whom are chil-
dren, dis every year from diarrhoea'. The study
by Chen, et al bas provided some detailed infor-
mation on the causes of death amongst Bangladeshi
children®. For the children under 5 with an overall
death rate of 280, diarrhoea accounted for £0
deaths followed by tetanus with40. As most
tctanus occurs in the neo-natal age, the picture is
more revealing when the figures for children 1-4
ycars of age are considered. In this age group,
44 percent of all deaths were due to diarrhoea.
Watery and dysenteric diarrhocas were half-hailf
whereas in infuncy watery diarrhoea had a far
higher rate (wakery 16.8 and dysentery 2.8 per
1,000 live births

The contribution of diarrhoea to adult mortality
is often unappreciated and it has been estimated
for Bangladesh that 46 percent of all deaths in
15-44 age group would have been caused by dia-
rihoea had .thcrc been no trcatment facility in
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the area of his study’. It may be mentioned
here that this treatment facility studied by Chen
was available to only 160.000 of Bangladesh's 1C0
million population®!.

EF&ECTS ON MORBIDITY :

‘A study published in 1975 revealed that a child
under 2 years of age in Guatemala was ill with
diarrhoca 10-14 percent of the time, fever § percent
and . respiratory illness 35 percent of the time'2.
Being sick for nearly half the year, for these
Guatemalan children illness was practically the
norm rather than the exception's. In Bangladesh
children - have been reported as being unwell 75
percent of the time'4, .

The measurement of diarrhoeal morbidity is
more difficult than that for mortality, due mainly
to the lack of a satisfactory definition of diarrhoea®.
Several “studies on diarrhoeal morbidity have
been reported but there are major differences
in the terms used to define a diarrhoeal episode.
The definitions have varied from the relatively
simple of one ‘more than two watery or loose
motions in 24 hours’, as used in a Bangladesh
study’>, to a mors complex one in Guatemala,
¢<] year of age—5 or more liquid stools per
24 hours ; »1 year—3 or more liquid or semi-
ligquid stools preceded by 2 weeks of normal
stools’>. Some studies have used the mother’s
definition as a measure of diarrhoeal disease!?-?°.
This, however, can lead to an under estimate
as diarrhoea occurs frequently in children in
the devcloping world and it is ‘not necessarily
considered to be an illness by mother’®, Snyder ct al
in their cross-cultural review ecstimated that 744
to 1,000 million episodes of diarrhoea are ex-
pericnced by the children under 5 years of age
in Africa, Asia (cxcluding China) and Latin Amec-
rica every year®. Walsh et al reported that 3-5
billion diarrhoeal infections take place in Africa,
Asia and Latin America cach year”. Thisis by far
the highest number in the list of all infections
cited by them. Had breast-feeding not been
widely used in this part of the world, the in-
cidence might bave been much higher®.
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Although diarrhoea is generally considered a
Third World problem, its incidence in the deve-
loped world is not less important. Nearly six
illnesses each year for each child under age 2
has been reported in the United States'. Similarly,
high incidence of the disease has been reported
in England?®, However, the estimated figures for
the developing world are even greater. Chen
quoting figures provided by Rohde reported that
diarrhoeal morbidity constituted upto half of all
illness among children!. Mata found 43 percent
illnesses associated with diarrhoea in Guatemala®.
Zijl compared data from five developing countries
and reported an attack rate of 24 to 5.8
episodes per child per year?. Rohde computed
annual attack rates of 1.5 to 7.5 episodes per child
per year from different indepth studies’. Assuming
an average duration of 8 days per episode a
prevalencc of 3 to 16 percent has been estimated?2.
This implied that 3 to 16 out of 100 children in
the developing world expect to suffer from
diarchoea at any given— ‘a staggering morbidity
burden by any criterion!'!!

Snyder etal in & cross-cultural study found
the highest incidence of diarrhoea to bein
children under 2 years of age®. The median
rates were found to be highest for children
6-11 months old. It was 4.3 in African region,
3.5 in Asian region and 2.3 in Latin American
region. Leeuwenburg et al. also found a signi-
ﬁéantly higher attack rate in children 6-1!
months old*®. In Costa Rica, half of all diarrhoeal
ilinesses were found to occur in children under
2 years of age?. Higgins, etal studied 100
Egyptian children and found ounly 5 children
who did not suffer any diarrhoea during the
year-long length of the study?4. A study from urban
Jakarta, Indonesia, provided some data on the
duration of diarrhoea in children. Out of 618
dizrrhoeal episodes recorded, 511 had a duration
of less than one week, 86 has ]-2 weeks, 16 had
2-3 weeks, 4 had 3-4 weeks and 1 had disrrhoca
for 4-5 weeks?™. A study in Nigeria found that
children spent 10.5 percent of their time with
diarrhoea?.
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A wealth of information is also available on
diarrhoca in Bangladeshi children. A longitudinal
study of two villages using intensive surveillance
found that diarrhoca was thc most common illness
after respiratory tract illnesses with the highest
incidence in children 2-11 months of age?”. Qxcn
revncwed urban and rural diarrhoeal morbidity

~data in Bangladcsh and suggested that diarrhoea
~“was more common in rural z_ggg_gs’l) He showed
for urban and rural areas that morbidity rates
were highest in young children and declined with
age with 39 percent of all diarrhoeas being expe-
rienced by children under 5 years of age. Ina
retrospective survey in rural Bangladesh, similar

differentials were also found?®.

EFFECTS ON NUTRITION :

‘Infections of almost any degree of severity
appear to worsen anutritional status by interfering
with food intake and by causing an increased loss
of essential nutrients from the body. Conversely,
the commonest type of malnutrition, even when
subclinical, affects one or more of the resistance
to infection®®.

\Of all infections, those leading to diarrhoea
probably have the most adverse effect on the
nutritional status of tte children’?,? 3. Diarr-
hoca'l—s the _most_common illness of nutrmonal

The exacerbating effects of diarr-
-licea on nutritional status has been shown
quite extensively in many settings. Studying
the children of Guatemala, it was found that repea-
ted bouts of diarrhoea lead to significantly more
growth retardation in both height ard weight
compared to other illnesses. A strong inverse rela-
tionship between diarrhoeal infections and calo-
rie intake in the children of Santa Maria Cauque
in Guatemala was found®. Rowland et al, repor-
ted that diarrhoea was the most significant
infection affecting the growth of the Gambian
children®.

Studies have shown the diarrhoca-associated
malabsorption of sugar, nitrogen, fat and micronu-
tricnts®2. and a reduction in protein-calorie intake
have been reported in sick Bangladeshi children®

1mportancc"

Similar rcsults wcre shown in Bangladesh with
respect to macronutrients’. Acccleration of cata-
bolic proccsses leading to higher consumption of
nutricot reserves due to diarrhoea has also been
documented®®. Although not yet quantified,
the direct nutrient losses due to diarrhoea has
been long suggested and recently Rahaman jn
Bangladesh found an excessive loss of protein
in the stools of diarrhoea patients.3* The link
between diarrhoea and nutritional blindness has
also been recently suggested’’ Apart from these,
diarrhoeal disease causes an indirect effect on the
mortality of children after the neonatal period
by contributing to deaths from kwashiorkor and
from such infections such as measles?,% 3,

The reason why diarrhoea retards growth in
children is notclear*”. Chen has postulated that
the nutritional impact of diarrhoea operates through
four ‘basic’ mechanisms: reduced food intake,
malabsorption, increased metabolism and intes-
tinal loss of nutrients.3%

EFFECTS ON ECONOMIC AND OTHER
ACTIVITIES :

Many researchers ignore the consequences of
diarrhoea for the adult population. Apart from
the well documented and previously discussed
effects on mertality, morbidity and nutrition, diar-
rhoea affects the lives of adults in several other
ways—some directly and others indirectly. In
Bangladesh, it has been calculated that 4.5 adult
work days are lost annually due to diarrhoea
morbidity coincides with the harvesting and plan-
ting of major crops, the potential impact on eco-
nomic and other activities is probably higher than
this figure suggests.!! Diarrhoea is an illness
which causes constant annoyance and restricts
movement even when it is not very severc.
Resources are spent on medication and this is
particularly important to a daily subsistence family.
Any extra expenditure on healtn, which may be
considerable in some situations, means a cut in the
daily food budget and/or using the village moncy

Jenders.
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CONCLUSION :

The above review intended to bring together the
relevant information on the consequences of diarr-
hoeal discases, particularly in the developing world.

1t has been cstimated that 5-10 million decaths are cau-

sed by diarrhocal discases every ycar and the mor-
tality is greatest in children under 2 years of age. In
Bangladesh alonc, more than 250,000 peoplc are
estimated to die from diarrhoea every year, most
of whom are children. Morbidity from diarrhoea

is also alarmingly high. Between 3-5

billion

diarrhoca infections arc estimated to occur every

year in the developing countrics, most of which

occurs in chiidren under 2 years of age. In Bangla-
desh, the highest incidence of diarrhoea is found

to occur in children 2-11 months old and

it is the

most common illness after respiratory tract illnes-
ses. The interaction between diarrhoea and
malnutrition is well documented in Bangladesh, bnt
the effects of diarrhoea on economic and other

activities are less well documented.

That diarrhoea is a major health and nutri-
tional problem is beyond question but unforto-
nately though, mot much couid be done to date
to bring it under control. The recent few years,
however, has seen an increased realisation of the
importance of controlling the disease particularly
the deaths from diarrhoea. The World Health

Organization has created a diarrhoea

control

programme at its Geneva headquarters®® and
an International Centre for Diarrhoeal Disease
Reszarch has been established in Bangladesh.*® The
Appropriate Hcalth Resources Technology Action
Group in London (AHRTAG) has been publishiug
the ‘Diarrhoca on Dialogue’ since 1980. Oral

rehydration therapy (ORT), a treatment

method

for most diarrhocas, has been incorporated as
an important clement of the UNICEF Child Sur-
vival and Development Revolution .**  An inter-
national conference oa oral rehydration therapy

(JCORT), was orgunised in 1983 to bring world-wide

attention to the urgent need to tackle diarrhoea??
and a sccond ICORT was also organised in
December 1985. ORT programmes ure now being

implemecnted in many developing countrizs.

76

71

REBFERENCES : :

1.

2

w
.

Scbrell WM, Smith SC and Severinghouse
LL. Appraisal of nutrition in Haiti. Am
J Clin Nutr 1959 ; 7 : 538-584.

Bebar M, Ascoli W and Scrimshaw NS. An
investigation into the causes of death in
children in four rural communities in Guate-
mala. Bull World Health Organization, 1958;
19:1093-1102.

Gopalan C. Health problems in pre-school
children. 1lIl. Worldwide experience: special
problems and preventive programmes. Indian
J Tropical Paediatrics 1968 ; 14:228-237.
Puffer RR and Serrano CV. Patterns of
mortality in childhood. Pan American Health
Organization. Washington D. C.; PAHO
Scientific Publication No. 262, 1973.

Chen LC, Rahman M and Sardar AM.
Epidemiology and causes of deatk among
children in a rural area of Bangladesh. Inter-
national J of Epidemiology 19%0 ; 9:25-33.
Mata L. The children of Santa Maria Cau-
que: a prospective field study of health and
growth. Cambridge, Massachusetts ; MIT
Press, 1978.

Walish JA and Warren KS. Selective primary
health care : an interim strategy lor disease
control in developing countries. N Eng J
Med 1979 ; 30L : 567-974.

Snyder JD and Merson MH. The magni-
tude of the global problem of acute diarr-
hoeal disease : a review of active surveillance
data. Bulletin of the World Health Orguni-
zation 1982 ; 60 : 605-612.

Gordon JE, Guzman MA, Ascoli W and
Scrimshaw NS. Acute diarrhocal disease in
less developed countiies. 2. Patierns of epi-

. demiological behaviour in rural Guatemealan

10.

villages. Bull World Hezlth Orgaui.ation
1964 ; 31:9-20.

Guerrant RL and Cash RA. Infectious
discase: treatment of cholera and other dehy-
dratir.g diarrthocas. In: Clen, LC (cditor),



30.°

In: Olson RE (ed.), Protein-caloric Malnutri-
tion. San Francisco ; Acadcmic Press, 1975.

Wray JD. Malnutrition and diarrhoea : the
evidence from Candclaria. Thesis. Chapel
Hill : University of North Carolina School
of Public Hcalth, 1967.

31. \Rowlnnd MGM and Cole TJ. The effect

32.

34,

3s.

78

of early glucose-clectrolyte therapy on diarr-
hoea and growth in rural Gambian village
children. J Trop Pediatrics 1980; 26: 54-57.

Rosenberg 1H, Solomans HW and Schneider
RD. Malabsorption associated with diarrhoea
add intestinal infections.
1977 ; 30:1248-1253.

Hoyle B, Yunus M and Chen LC. Breast-
feeding and food intake among children
with acute diarrhoeal disease. Am J Clin
Nutr . 1980 ; 33:2365-2371.

Molla A, Molla AM, Sarkar SA, Khatun
M: and Rahaman MM. Effects of acute
diarrhoea on absorption of macro-nutrients
during disease and after recovery. In: Chen
LC, et al. (eds.), Diarrhoea and Malnutrition.
London; Plenum Press, 1983.

Chen LC. Interactions of diarrhoea and mal-
nutrition. In Chen LC and Scrimshaw NS

13

Am J Clin Nutr.

36.

37.

38.

39.

40.

41.

42,

(editors), Diarrhoeca and Malnutrition: Inte-
ractions, Mechanism and Interventions. Lon-
don ; Plenum Press, 1983.

Rahaman MM. Direct nutrient loss and
diarrhoea. In: Chen LC, et al. (eds.), Diarr-
boeca and Malnutrition. London: Plenum
Press, 1983.

Cohen N, Mitra M, Regt EL. and Davidson
J. Treating the wwhole child. Diarrhoea
Dialogue 1985; 21:4-5.

Feachem RG and Koblinsky MA. Interven-
tions for the control of diatrhoeal diseases
among young children: measles immuniza-
tion. Ball World Health Organization 1983 ;
61:641-652.

Anonymous (editorial). Weekly Epidemio-
logical Record (WHO), 1979 ; 16 : 121-123.
Greenough 1II WB. The International Cen
tre for Diarrhoeal Disease Research, Bangla
desh. Assignment Children 1983 ; 61/62:295
299.

Grant JP. The state of the world’s childres
1986. Oxford University Press, 1985.

Cash RA and McLaughlin J (eds). Proce
edings of the International Coaference os
Oral Rehydration Therapy. Washington I

C. Agency for Interpational Development
1983 ; 210p.



	a - 0001
	a - 0002
	a - 0003
	a - 0004
	a - 0005
	a - 0006
	a - 0007
	a - 0008
	a - 0009
	a - 0010
	a - 0011
	a - 0012
	a - 0013
	a - 0014
	a - 0015
	a - 0016
	a - 0017
	a - 0018
	a - 0019
	a - 0020
	a - 0021
	a - 0022
	a - 0023
	a - 0024
	a - 0025
	a - 0026
	a - 0027
	a - 0028
	a - 0029
	a - 0030
	a - 0031
	a - 0032
	a - 0033
	a - 0034
	a - 0035
	a - 0036
	a - 0037
	a - 0038
	a - 0039
	a - 0040
	a - 0041
	a - 0042
	a - 0043
	a - 0044
	a - 0045
	a - 0046
	a - 0047
	a - 0048
	a - 0049
	a - 0050
	a - 0051
	a - 0052
	a - 0053
	a - 0054
	a - 0055
	a - 0056
	a - 0057
	a - 0058
	a - 0059
	a - 0060
	a - 0061
	a - 0062
	a - 0063
	a - 0064
	a - 0065
	a - 0066
	a - 0067
	a - 0068
	a - 0069
	a - 0070
	a - 0071
	a - 0072
	a - 0073
	a - 0074
	a - 0075
	a - 0076
	a - 0077
	a - 0078
	a - 0079
	a - 0080
	a - 0081
	a - 0082
	a - 0083
	a - 0084
	a - 0085
	a - 0086
	a - 0087
	a - 0088
	a - 0089
	a - 0090
	a - 0091
	a - 0092
	a - 0093
	a - 0094
	a - 0095
	a - 0096
	a - 0097
	a - 0098
	a - 0099
	a - 0100
	a - 0101
	a - 0102
	a - 0103
	a - 0104
	a - 0105
	a - 0106
	a - 0107
	a - 0108
	a - 0109
	a - 0110
	a - 0111
	a - 0112
	a - 0113
	a - 0114
	a - 0115
	a - 0116
	a - 0117
	a - 0118
	a - 0119
	a - 0120
	a - 0121
	a - 0122
	a - 0123
	a - 0124
	a - 0125
	a - 0126
	a - 0127
	a - 0128
	a - 0129
	a - 0130
	a - 0131
	a - 0132
	a - 0133
	a - 0134
	a - 0135
	a - 0136
	a - 0137
	a - 0138
	a - 0139
	a - 0140
	a - 0141
	a - 0142
	a - 0143
	a - 0144
	a - 0145
	a - 0146
	a - 0147
	a - 0148
	a - 0149
	a - 0150
	a - 0151
	a - 0152
	a - 0153
	a - 0154
	a - 0155
	a - 0156
	a - 0157
	a - 0158
	a - 0159
	a - 0160
	a - 0161
	a - 0162
	a - 0163
	a - 0164
	a - 0165
	a - 0166
	a - 0167
	a - 0168
	a - 0169
	a - 0170
	a - 0171
	a - 0172
	a - 0173
	a - 0174
	a - 0175
	a - 0176
	a - 0177
	a - 0178
	a - 0179
	a - 0180
	a - 0181
	a - 0182
	a - 0183
	a - 0184
	a - 0185
	a - 0186
	a - 0187
	a - 0188
	a - 0189
	a - 0190
	a - 0191
	a - 0192
	a - 0193
	a - 0194
	a - 0195
	a - 0196
	a - 0197
	a - 0198
	a - 0199
	a - 0200
	a - 0201
	a - 0202
	a - 0203
	a - 0204
	a - 0205
	a - 0206
	a - 0207
	a - 0208
	a - 0209
	a - 0210
	a - 0211
	a - 0212
	a - 0213
	a - 0214
	a - 0215
	a - 0216
	a - 0217
	a - 0218
	a - 0219
	a - 0220
	a - 0221
	a - 0222
	a - 0223
	a - 0224
	a - 0225
	a - 0226
	a - 0227
	a - 0228
	a - 0229
	a - 0230
	a - 0231
	a - 0232
	a - 0233
	a - 0234
	a - 0235
	a - 0236
	a - 0237
	a - 0238
	a - 0239
	a - 0240
	a - 0241
	a - 0242
	a - 0243
	a - 0244
	a - 0245
	a - 0246
	a - 0247
	a - 0248
	a - 0249
	a - 0250
	a - 0251
	a - 0252
	a - 0253
	a - 0254
	a - 0255
	a - 0256
	a - 0257
	a - 0258
	a - 0259
	a - 0260
	a - 0261
	a - 0262

