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Acute diarrheal disease is one of the 
major causes of morbidity and mortality in 
the developing world, especially among in-
fants and children below 5 years of age. 
The reduction in infant and child mortality 
due to diarrhea in developed countries has 
followed channelisation of sufficient re-
sources towards major improvements in 
living conditions(l). However, comprehen-
sive advances in living standards remain a 
long term prospect in most developing 
countries due to scarcity of resources. 
Hence government and aid agencies usual-
ly try to focus on single projects to reduce 
diarrheal morbidity and improve child 
health. 

The health impact of various projects at-
tempting to reduce the diarrheal morbidity 
have been conflicting(l-5). Before embark-
ing on such projects, relevant information 
on the magnitude of diarrheal disease and 
their relationship  to socio-environmental 
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and individual health characteristics are es-
sential in planning, particularly so in devel-
oping countries, where the rational use of 
meager resources is mandatory(6). The 
present study is an attempt to assess the 
impact of eight different epidemiological 
factors on frequency of diarrheal episodes 
amongst children of under-privileged sec-
tion of society living in the eastern part of 
the capital city of India. 

Subjects and Methods 

The study was carried out at the diar-
rhea Treatment-cum-Training Unit (DTTU) 
of the UCMS and GTB Hospital. Mothers of 
450 consecutive children with acute diar-
rhea attending this clinic were included in 
the study. These mothers were permanent 
residents of urban slums of East Delhi. 
Slums of East Delhi situated around the 
GTB Hospital are constituted by either re-
settlement colonies or unauthorised jhuggi 
jhopri clusters. These densely populated 
slums had experienced a severe outbreak 
of gastroenteritis and cholera in 1988. Since 
then, attempts have been made to improve 
the living conditions of these people. Deep 
hand pumps and "Sulabh Shauchalyas" 
(community latrines) have been provided 
in some of these colonies. However, well 
laid out sewer system is still non-existent in 
most of the area. Shallow water pumps 
have been painted red and people are 
warned not to use such pumps. The socio-
economic status of people living in these 
slums range from lower to upper-middle 
income group families. These slums show a 
reasonable change in various environmen-
tal factors and these factors are not clus-
tered in particular areas. 

All the mothers, thus enrolled were ad- 
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ministered a pre-tested proforma. The total 
number of diarrheal episodes in the last 4 
weeks, including the present one, were re-
corded by recall method. A diarrheal epi-
sode was defined as three or more loose or 
watery stools in a day. Two episodes of di-
arrhea were classified as being separate 
only if the mother clearly remembered that 
her child was passing normal stools for at 
least three days in between the two epi-
sodes. Age of the child, mother and weight 
of the child were recorded. Details regard-
ing the: (z) source of water supply, (ii) ma-
ternal educational status, (in) access to 
proper toilet facilities, (iv) family income, 
(v) family size, (vi) type of housing, and 
(vii) personal hygienic practices (including 
hand washing, food and domestic hygiene) 
were also obtained. Water supply from a 
municipal tap/deep hand pump was con-
sidered potable. Mothers, who had 
achieved primary education, were labeled 
literate. Access to toilet facility was consid-
ered proper, if the family was using toilet 
at home/in colony. Socio-economic status 
was considered poor if the family belonged 
to lower socio-economic group as assessed 
by modified Kupuswamy's scale. Housing 
was ascertained as being pucca (concrete) 
or kuccha (mud, etc.). Hygienic practices 
were classified as being poor or good after 
assessing the various factors including 
hand washing, observance of proper food 
and water storage and handling practices 
on a weighted scale. For the purpose of this 
study, severely malnourished (weight 
< 60% of expected for age) and the rest con-
stituted the two nutrition groups. 

Multivariate logistic regression analysis 
was performed to examine the indepen-
dent association of the various epidemio-
logical risk factors for diarrhea on the pri-
mary outcome variable. The primary out-
come variable was taken as the number of 
diarrheal episodes (single vs multiple epi-
sodes in the preceding month). The risk 

factors incorporated into the multivariate 
logistic model for prediction included a to-
tal of eight variables. These prediction vari-
ables were categorized in terms of being 
unfavourable or favourable for increasing the 
risk of diarrhea (Table I). All variables were 
considered simultaneously to detect which 
of these contributed to the occurrence of 
multiple diarrheal episodes. Odd's ratio 
was computed in case of each variable to 
estimate the relative risk (with 95% confi-
dence interval limits) of having a single or 
more episodes of diarrhea. 
Results 

The mean age of children was 18 
months (range 1-98 months) and that of 
their mothers was 25.8 years (range 17-40 
years). Total episodes of diarrhea suffered 
by 450 children in the study numbered 726 
in the preceding month. Children with 
more than one diarrheal episode constitut-
ed 45.6% (n=205) of total population. As-
suming that the 4-week period included in 
the study was representative of diarrheal 
morbidity in the entire year, the mean an-
nual incidence of diarrhea was 19.4 epi-
sodes/child/year. The risk of having mul-
tiple diarrheal episodes in a child was as-
sessed vis-a-vis epidemiological risk factors 
being favorable or not. The result of multi-
ple logistics analysis with respect to these 
variables is depicted in Table II. 
Discussion 

Diarrhea alone leads to a loss of 40 mil-
lion disability adjusted life years (DALY) in 
under fives of the developing world(7). 
Diarrheal morbidity is essentially an inter-
play between three factors, viz., agent, host 
and environment. The present study was 
undertaken to examine the relationship be-
tween few host and environmental factors 
that may influence the diarrheal incidence. 
Patients hailing from urban slums of Delhi 
were chosen because of the diverse envi- 
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ronmental conditions prevailing in these 
areas, which are by and large unhygienic 
with relative lack of civic amenities. Inade-
quate and overcrowded housing, absence 
of sanitation and drainage facilities, insuffi-
cient quantities of water of an acceptable 
quality, poverty, inadequate nutrition and 
lack of education result in low levels of do-
mestic hygiene and child care and increase 
the chances of an infection. 

Results of many programmes aimed at 
reducing diarrheal diseases by provision of 
safe drinking water and adequate sanita-
tion have often been disappointing. In 
Bangladesh the introduction of tube wells 
had little effect on cholera incidence and on 
the island of Panama the provision of 
piped water to kitchens was ineffective in 
reducing diarrhea(l). Some other studies 
also concluded that introduction of safe 
drinking water and basic sanitation facili- 

ties alone have very little effect on rates of 
diarrhea(3). The probable reasons could be 
improper utilization or reluctance to use 
the new facilities and clinging to traditional 
beliefs and practices. In our study, almost 
70% were getting piped potable water sup-
ply but its availability did not lower the in-
cidence of diarrhea. This was probably due 
to contamination in storage and handling. 

In the present study, maternal literacy per 
se had no effect on the incidence of diarrhea. 
Education, especially of women, is frequently 
stressed as a necessary component of many 
health programmes. It is not clear what aspect 
of education is responsible for health 
improvement. Studies have shown that 
specific health related instructions given to 
mothers such as importance of hand 
washing or information on the hygienic 
use of latrines are beneficial(9).  Spe-
cific and related education may induce a 
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change of attitude contributing positively 
to health of the community. 

The present study lends strength to the 
age-old relationship of diarrhea and mal-
nutrition. Not only is diarrhea more fre-
quent and serious among the malnourished 
but it also tends to make malnutrition 
worse. So, tackling malnutrition may help 
in breaking this cycle. At the same time, 
size and income of the family and type of 
housing was not found to appreciably in-
crease the risk of diarrhea. It is important 
to realize that when evaluating the role of 
any one intervention, it is extremely diffi-
cult to avoid the issue of confounding vari-
ables. For example, family income and size 
directly determines the economic status of 
a family and influences food availability 
per person. A lower economic status does 
contribute towards malnutrition. Malnutri-
tion, however, was found to be an impor-
tant factor responsible for increasing the 
risk of diarrhea. 

The ideal solution is to tackle all the 
possible risk factors simultaneously to get 
the best results. But with limited resources 

it may not be feasible. Till then: (i) improv-
ing nutritional status of the children, and 
(it) improving personal and food hygiene 
are the two most important factors that 
could lead to a decrease of diarrheal inci-
dence in our slums. Both the issues can be 
simultaneously tackled by increasing the 
health awareness through imparting specif-
ic health education to the mother. This way 
she will understand the relationship be-
tween malnutrition and disease and get 
motivated for adopting various safe hy-
gienic practices. At the same time she can 
encourage the family to use the facilities 
provided by the government agencies in a 
proper and suitable way. A smaller family, 
better income, more maternal time per 
child will definitely improve child nutrition 
and help break the infection and malnutri-
tion cycle. Better maternal awareness can 
be brought about by using the mass 
media and utilizing present infrastructure 
available for primary health care. Besides 
decreasing the incidence of diarrhea, the 
strategy may also result in lowering 
morbidities from other infections in the 
community. 
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Histiocytoses are a group of uncommon 
disorders characterized by proliferation of 
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cells of the mononuclear phagocyte system 
and the dendritic system(1). Each of the 
histiocytoses of childhood is characterized 
by localized or generalized, reactive or neo-
plastic proliferation of cells similar if not 
identical to one of these cell types(2). As 
per Writing Group of the Histiocyte Soci-
ety(3), various histiocytoses of childhood 
have been classified into Class I, Class II 
and Class III. In case of Class I 
Histiocytosis, the proliferation cell is the 
Langerhans cells(2). We present 22 cases of 
childhood histiocytosis diagnosed over a 
span of 10 years (1985-95). This is a retro-
spective study emphasizing the clinico-
pathological features alongwith a brief 
review of literature. 

Subjects and Methods 

Twenty two children were diagnosed as 
histiocytosis at the Lok Nayak Hospital, 
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