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Manuscript History Background: Diarrheal disease forms one of the two major killer
diseases in children under five years of age in the developing world.
Data on the prevalence and related factors of diarrhea in Bundelkhand
region is quite scanty. A community-based cross sectional study was
undertaken among 301 under-five children of field practice area
Key words:- Medical College Jhansi during 2015-16, to find out the burden of
Diarrhea, under- five children.Seasonal diarrheal diseases and the effect of seasonal variation on the pattern of
variation. diarrheal diseases.
Methods: Cross sectional study was carried out using pre-tested
interview schedule.
Results: Overall period (last 2 weeks) and point (24 hrs) prevalence
rates of diarrheal diseases among children under-five age were
calculated which came to the order of 36.1% and 12 % respectively.
Prevalence of diarrhea decreased significantly with increasing age and
was found to be higher during summer months.
Conclusion: The burden of diarrheal disease in Bundelkhand region is
quite high, like places in the developing world. The age pattern and
seasonal pattern of the diarrheal disease also resembles that found in
studies across India and the developing world.
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Introduction:-

Diarrheal disease is the second leading cause of death in children under five years old. It is both preventable and
treatable. Each year diarrhea kills around 5,25, 000 children aged less than five years. Globally, there are nearly 1.7
billion cases of childhood diarrheal disease every year [1]. Thus diarrheal disease is a major Killer in addition to
diseases like ARI, Measles and other such infections. In India, presently the diarrheal morbidity stands at 1.07
million cases and mortality stands at 2040 in these children.[2] In India, diarrheal diseases contribute to 10 percent
of under five deaths in some state of the country. 1.2 lakhs children die due to diarrhea annually in the country.
Diarrheal deaths are usually clustered in summer and monsoon months and the worst affected are children from poor
socioeconomic situations.[3] The effect of diarrheal mortality remains high in children and hence in continuation of
the efforts in 2014, 2015 and 2016, it has been decided to organize an Intensified Diarrhea Control Fortnight (IDCF)
in 2017, for prevention and control of deaths due to dehydration from diarrhea across all States & UTs. [3]
Prevalence of diarrhea in last two weeks preceding NFHS-1V, 14.2% in rural, 15.2% in urban area and overall
15.0%. [4]
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Being on a rocky plateau, Jhansi experiences extreme temperatures. Winter begins in October with the retreat of the
Southwest Monsoon and peaks in mid-December. Spring arrives by the end of February and is a short-lived phase of
transition. Summer begins by April and summer temperatures can peak at 47 degrees in May. The rainy season starts
by the third week of June (although this is variable from year to year). Monsoon rains gradually weaken in
September and the season ends by the last week of September. In the rainy season, the average daily high
temperature hovers around 36 degrees Celsius with high humidity. In summer Jhansi experiences temperatures as
high as 45-47 degrees and in winter the temperatures fall as low as 0-1 degrees and it will be interesting to note what
affects these climatic conditions produce on a prevalence of diarrheal episodes in children.[5].

However, the literature about diarrheal diseases and its seasonal variation is very scanty, which prompted us to
undertake this study. Keeping this in view present study was undertaken to find the magnitude of diarrheal diseases
in under-five children in Bundelkhand region and to study the pattern of diarrheal diseases across the four seasons.

Methodology:-

Study Design: An observational, descriptive, cross sectional study

Study Duration: from May 2015 — April 2016

Sample Size: Sample size required was carried out using lowest prevalence of diarrheal diseases available in the
literature (15%) [4]. Keeping in view, proportion P= 15% and assuming confidence level of 95% and absolute
precision of 5%, the minimum required sample size was calculated using the formula [6]:

N =Z%., P(@-P)

a2
7%, = 1.96 =(1.96)2 x 0.15 (1-0.15) (0.05)2
P=15% =196
d = 5%

Assuming 15% of the non-response, the minimum sample size was 225.

Sampling Procedures: The study carried out using systematic random sampling. Total 230 under-five children of
field practice area of Medical College Jhansi enrolled for the study. House hold visits conducted at the end of each
season and the details about any current episode of diarrhea (Previous 24 hours) and any past episodes of diarrhea
(last 15 days) recorded. The effects of seasonal changes on these episodes also determined.

Data analysis: The data collected and analyzed using Epi-info 7.2.0.1 Software package. Data expressed as
percentages, proportions and the difference in proportions measured by Chi-Square test.

Results:-

To study the burden of diarrheal diseases and the effect of seasonal variation, total 230 under-five children had
enrolled and socio-demographic profile of these children evaluated. Majority of under-five children belong to age
group of 36-48 months and these were 68(29.6%) followed by 24-36 months 61(26.5%). Most of the children were
boys 124(54.0%) followed by girls 106(46.0%) [Tablel].

Out of 230 children, 36.08% had diarrhea within last two weeks and 12 % within 24 hours [Figure 1].

Association of diarrhea with socio-demographic determinants of children, highly significant association was found
with age of under-five children. This shows that increase in diarrhea in under-five children was found when there
was a gradual shift from breast milk to other types of food. Other determinants like child sex, religion and caste
were not found statistically significant.[Table 2].

The seasonal distribution of diarrheal cases in under-five children (within last two weeks) shows a peak during the

summer and a slight rise in starting of winter although the cases of diarrhea distributed throughout the year
[Figure2].
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Tablel:-Distribution of under-five children by age and sex

Frequency Percentage

Variables (N=230) (%)

Less or equal to 6months 27 11.74

7-12months 25 10.87

13-24months 42 18.26

Age (years) 25-36months 61 26.52

37-48months 68 29.56

49-60months 7 3.04

Sex of child Female 106 46.09

Male 124 53.91

Table 2:-Association of Age and Sex of under-five children with diarrhea
Variables Diarrhea Chi square | d.f. P-value

Age of child Yes No
Less or equal to 6months 16 11
7-12months 10 15
13-24months 22 20

25-36months 11 50 20.8 5 0.001*
37-48months 21 47
49-60months 3 4

Sex of child
Female 33 73 2.09 1 0.15

Male 50 74

* P-value < 0.05 is statistically significant, d.f = degree of freedom

Diarrhea within last two

weeks

Diarrhea within last 24

hours

a) Within last two weeks
Figure 1:-Prevalence of diarrhea in under-five children

b) Within last 24 hr.
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Seasonal distribution of diarrheal cases
40

|
A

20 -~
==¢==No. of cases
15
5 >—t
O T T T T T T T T T T T 1
= > — Q + > O
o 00 o O & 9 =
<s2322802a8=8¢p2¢8

Figure 2:-Seasonal distribution of diarrheal cases in under-five children

Discussion:-

Overall period (last 2 weeks) and point (24 hrs) prevalence rates of diarrheal diseases among children under-five age
calculated which came to the order of 36.01% and 12 % respectively. The study revealed a higher prevalence of
diarrhea in under-five children than NFHS-IV [4], Ahmed et al. study [8] Banerjee B et al [9] and Gilany AH E L et
al [10].

These rates were highest in the age group of 6-11 months (59.3%) and were lowest among children aged 25-36
months (18%) similar to Ahmed et al. study [8] and GilanyA H E L et al [10]. This is due to declining in maternally
acquired antibodies and the introduction of complementary foods. In higher age groups, the probably lower rate may
be because the children have started adopting the environment and food habits and the immunological system has
developed to a large extent. In another developing country Nigeria, ONIGA et al (1996) [11] also found diarrheal
disease significantly higher among children aged 6 — 11 months. An association of diarrhea with socio-demographic
determinants of children, highly significant association was found with age of under-five children on shifting the
child from mother’s milk to another type of food similar to the study of Ahmed et al [8]. This shows that there is an
increase in diarrhea in under-five children changing feeding from mother milk to other means. Other determinants
like child sex, religion and caste were not found statistically significant.

The month-wise distribution of diarrheal cases in under-five children (within last 15 days) shows two peaks i.e.
during the summer months and other in winter months. The burden of diarrhea was found to be more during the
summer months because of hot and humid weather like the ONIGA et al (1996) [11]. Summer is a breeding season
for flies that act as mechanical vectors carrying enter pathogens to food and water. In winter the viral diseases are
flare up including Rota virus infections. The cases of diarrhea distributed throughout the year in our study. In the
study of R.L. Guerrant et al [12], conducted a study in North Eastern Brazil it was seen that prevalence of diarrhea
was higher during the rainy season of October & drier months. In temperate climates, bacterial diarrhea occurs more
often during the warm season and viral diarrhea, particularly diarrhea caused by rotavirus peak during the winter. In
a tropical area, rotavirus diarrhea occurs throughout the year, increasing in frequency during the drier, cool months,
and bacterial diarrhea peak during the warmer, rainy season. The incidence of persistent diarrhea follows the same
seasonal patterns as that of acute watery diarrhea. [7]

Conclusion:-

The study revealed higher period (last 2 weeks) and point (24 hrs) prevalence rates of diarrheal diseases among
under-five children which came to the order of (36.08%) and 12 % respectively. A Risk of diarrhea increases with
the transition phase of breast-feeding to supplementary feeding and exposure to the external environment.
Prevalence rates were highest in the age group of 6-11 months and were lowest among children aged 25-36 months.
Prevalence of diarrheal disease was higher in summer months. There is an immense need for sensitization of
caretakers of under-five children through health education and promotion. A community-based intervention program
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needs to be carried out to educate families about appropriate care of under-five children and application of
preventive measures against diarrhea during seasonal variation.
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