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FLOOD IMPACT ON COUGH AND COLD AMONG
UNDER FIVE CHILDREN IN BAHRAICH

DISTRICT, UTTAR PRADESH, INDIA

P. C. JOSHI AND B. S. ARIBAM

ABSTRACT

Acute respiratory tract infection (ARI) accounts for 2 million deaths of the under-
five children every year. According to India’s National Family Health Survey 2007,
6% of the under five children were sick with ARI in India. Therefore, the main
objective of the present study is to examine the long term impacts of flood on the
health of the children with special reference to the morbidity pattern of cough and
cold in Bahraich district and also taking into account the social aspects like the
economic and religious affiliation of the different groups. A two stage stratified cluster
survey was conducted for the present study. Questionnaire was used as a tool for
collecting the data on prevalence of cold and cough among the under five children.
Among the flood exposed group, cough and cold was significantly associated with low
age group (p= 0.05).Around 75.1% of the children with diarrhea also showed the
symptoms of cough and cold as compared to 32.4% of the children who did not have
the symptoms of diarrhea.

Majority of the children from the families (66.9%) that had taken or received loans
or micro-credits showed higher incidence of cough and cold symptoms than families
(38.7%) not taking any loan. Cough and cold was found to be associated with gender,
religion, caste, economic status, educational status of mother and receiving of loan
by the family. To conclude high dependency on loans due to indebtedness and
persistent poor economic conditions was very prominent even after many months of
flooding. This in turn leads to the poor management of health among children and
high prevalence of cough and cold. Therefore, flooding has acute and persistent
impacts on the health of the children who are most vulnerable and on the economic
condition of the community as a whole.

INTRODUCTION

Acute respiratory tract infection (ARI) accounts for 2 million deaths of under-
five children every year according to the World Health Organisation (Azad,
2009). It is the major cause of mortality and morbidity among children in
developing countries. According to National Family Health Survey, 2007, 6% of
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children under five were sick with ARI in India (Bloem et al., 1990). Cough and
cold are symptoms of most ARIs, including upper respiratory infections and the
more serious lower respiratory infections such as pneumonia, bronchitis and
bronchiolities (Biawas et al., 1999).

Earlier studies have shown that the already existing global threat from ARI
is more prominent in the aftermath of a disaster, as the spread of this air borne
disease is faster due to overcrowding, poor sanitation and poor medical help
(Bawah et al., 2006; Cardoso et al., 2004). The impact of flood is far more evident
among children as they are more vulnerable and prone to certain transmissible
diseases. According to the WHO weekly morbidity and mortality report in the
flood exposed district of Sindh, Pakistan, ARI turned out to be the leading cause
of morbidity, accounting for 22% (1,744) of the total consultations (DCAHD,
WHO, 2001).  In 2009, the Andean region of Columbia the municipality of
Tumaco became flooded and the Ministry of Health in Columbia reported to
have an increase in the cases of acute respiratory infection along with other
diseases (Del Nino et al., 2005).

In India, out of the total geographical area of 329 million hectare, more
than 40 million hectares are prone to flood and about 8 million hectares are
annually exposed to flooding (NIDM, 2009). Floods are particularly important
in public health terms as they are the most common disaster and may have
multiple health consequences. According to UNICEF report 2007, in the state of
Uttar Pradesh, a total of 1,436 villages in 19 districts (which includes Bahraich)
with a population of 1.2 million people were exposed to floods (IIPS, 2007).
Among many blocks in Bahraich district, Fakharpur (study site) was the most
flood exposed block.

Even though, many studies have been reported on the immediate impact of
health after flooding, very few studies have been done so far on the long term
impacts of flood on the health of children (Kunii et al., 2002). Therefore, this
study was design in such a way that the long term impacts of flooding could be
seen more prominently. Thus, the present study tries to examine the long term
impacts of flood on the health of the children with special reference to the
morbidity pattern of cough and cold in Bahraich district and also taking into
account the social aspects like the economic, political and religious affiliation of
the different groups.

MATERIALS AND METHODS

Site of Study

The present study was conducted in Fakharpur block, which is the most flood
exposed block of Bahraich district of Eastern Uttar Pradesh. Bahraich is one of
the most flood exposed districts in Uttar Pradesh. According to the Uttar Pradesh
Statistical Report, Bahraich was the most flood exposed district in the year 2007
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with around 173 villages flooded. In the year 2008 around 183 villages were
exposed due to floods (period of floods in the district is from the end of July till
mid September). It is in this background that the present study was carried out
from July 5-15, 2009 by allowing sufficient time for the flood impacts to
precipitate. Additionally, Bahraich district is being continuously flooded for the
last forty years.

The Fakharpur block consists of 74 Gram Panchayats (GPs), which are
administrative divisions of villages. Out of these, 12 GPs were exposed by floods
in 2008 and the rest 62 GPs remained unexposed. The total population of the
block is 194,183. The total population of the children under six years of age,
according to the district official record is 41,201, out of which there were 20,314
females and 20,887 males.

Sampling Procedure

A 2-stage stratified cluster survey was carried out to collect the data. The sample
size was calculated using the Emergency Nutrition Assessment (ENA). There
were 6302 households in the exposed stratum and 26045 households in the
unexposed stratum. The number of estimated under five children from the total
under six children given by the district official report were 6957 and 27905 in
the exposed and the unexposed strata, respectively. The required sample size
was 381 in the exposed group and 389 in the unexposed group. Therefore, forty
clusters were selected in all, twenty each in exposed and unexposed strata for
the cluster sampling as the sample size was increased by 5% in each stratum to
account for non-response. The size of each cluster was twenty households which
means 400 final sample size in each group/stratum. Children of age 6-59 months
were considered for the present study.

When deciding which children would be selected for the study, a systematic
procedure was followed. After arriving at a village where the cluster was assigned,
the research team went to the centre of the village (by asking the people of the
area). From the centre, a bottle was spined and the direction indicated by the
mouth of the bottle was followed. After reaching the end of the village in that
direction, the bottle was again spined and the new direction indicated the location
for the sample.  After this the households were numbered and the study
household was selected by means of simple random sampling method. From this
reference household, twenty children under five years of age were serially
covered for the study. Following this procedure, 807 under five children (6-59
months) were examined, consisting of 401 exposed children and 406 unexposed
children.

Tool Validation

The feasibility of the questionnaire was validated through pilot study. During
pilot study, the questionnaire was pre tested to look for the problems while
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administering the questionnaire and to adapt it into the local context. To
overcome the encountered problems, questionnaire was improved and modified
according to the local context. The main purpose of conducting pilot study and
pre testing of the questionnaire was to ensure the cultural validation of of the
questionnaire according to the local context.

The tool

A household questionnaire was used as a tool for collecting the data on prevalence
of cold and cough among the under five children. Although in its entirety the
tool was meant to capture the status of malnutrition in the exposed and
unexposed areas of the region, prevalence of cough and cold as a dependent
variable formed an important part of the questionnaire. The other socio-economic
dimensions that were explored with the help of the questionnaire, were- annual
income of the household, amount of land holding, caste of the children, religion,
type of house, etc. Other indicators of malnutrition, that formed a part of the
questionnaire were- height, weight, age in months, MUAC (mid upper arm
circumference), vitamin A deficiency signs which was defined by the presence
of night blindness and or presence of bitot’s spots in any eye or diagnosed vitamin
A deficiency based on doctor’s report in prescription. Respiratory infections were
defined by the presence or history of cough and cold with or without running
nose or presence of fast breathing, chest in-drawing at the time of interview or
reported by mother or diagnosed by a doctor in one prescription during the
previous two weeks.

Anthropometry

The data collected on each child included anthropometric measurements of height
(in cm), weight (in kg) and mid arm circumference (in cm). This data was collected
by 13 trained data collectors who already had theoretical and practical knowledge
of taking anthropometric measurements and validated it by a medical doctor.
Height of the infants between 6 months to 1 year were measured lying down
using infantometer while others beyond one year of age were measured standing
up. All the children were weighed using weighing machine. Body weight was
measured on fully dressed children wearing light clothing without shoes. Age of
the children was checked on the presentation of the birth certificate wherever
available. Otherwise, it was estimated using a local calendar or the festival
calendar and by asking the mothers or caretakers the history of the past events
closest to the birth of the child.  These above measurements were taken to
calculate the deviation from normal (z-score) of three standard measures - weight
for age (WAZ) to measure underweight, height for age (HAZ) to measure stunted
growth and weight for height (WHZ) to measure wasting or malnutrition based
on the standard guidelines by WHO.  Individuals were classified as normal if
they have a WAZ equal to or above –2 z-scores (or 80% of the median). If they
were less than –2 z-scores (or below 80% of the median) and equal to or above –
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3 z-scores (or 70% of the median), they have moderate-acute wasting. If they
were below –3 z-scores (or 70% of the median), or if they have oedema on both
feet, they have severe-acute malnutrition (SMART, 2007).

Analysis

The data collected from the questionnaires were analysed using SPSS-16.0
(Statistical Package for Social Science) software. At first, only the exposed cases
were selected, with variables such as caste, religion, gender, economic condition,
education of the parents etc., cross-tabulated with symptoms suggestive of ARI.
This was to examine if there was any significant difference between the variables.
Secondly, only the unexposed cases were selected and cross-tabulated with the
same variables used in the above analysis, after which the results including the
significance across the exposed and unexposed groups were compared. Chi-
square test was used as a measure to establish the significance of the difference.
Risk estimation analysis was done using odds ratio (OR) along with their
respective 95% confidence intervals (CI) for finding out the risk factors of ARI.

RESULTS

 Table.1 shows the association of various factors that might have contributed to
the prevalence of cough and cold due to the impact of flood among the two
stratas i.e., exposed and unexposed groups. The total number of covered children
were 403 (214 males and 192 females) in exposed area and 406 (202 males and
201 females) in unexposed area. Children with a younger age were showing
higher frequency of symptoms suggestive of ARI and as the age group increased,
the prevalence rate of cough and cold declined. The difference here showed a
high significance for both the exposed and the unexposed groups. In the present
study, children belonging to a small or medium sized family showed higher
frequencies of cough and cold than those belonging to large and very large
families. This was true for both the exposed and unexposed groups and was
also significant. It was also observed that higher number of children belonging
to the middle income family and very poor family showed signs of coughing,
sneezing and cold more than the rich families, with a high significance for both
the groups.

Children from the families that have taken loan or credit demonstrated a
higher percentage of the symptoms suggestive of ARI than the children of the
families that have not taken loans or credit. The difference is also significant for
both the study groups.  Presence of diarrhea was also very significantly associated
with cough and cold.

It could be observed that the percentage of females who showed the signs of
cough and cold were slightly higher than the males among the exposed group.
Among the unexposed group lesser number of the females showed the symptoms
of cough and cold as compared to that of males (Table 2). The continuous
exposure to flood has profound impact on the females, while the male showed a
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decline of nearly seven percent, the female percentage for cough and cold
increased by nearly 17 percent. Among the exposed group, prevalence of cough
and cold was higher among the Muslim children than the Hindu children for
symptoms suggestive of ARI.  The impact of flood was prominent among the
Muslim community as prevalence of cough and cold was higher among them
than the unexposed group.

The impact of continuous flood was quite evident among the Other Backward
Classes (OBC) as children showing symptoms of cough and cold were highest
among them whereas in the General category, Scheduled Caste and Scheduled
tribes, flood seemed to have favorable impact as a decline in the prevalence of
cough and cold could be observed as compared to the unexposed groups (Table
2).

When the age groups of the children showing symptoms of ARI among the
exposed group were compared, a gradual increase in the percentage was observed
from the higher to lower age groups with a significance difference ( p= .05).
This was true in case of children belonging to unexposed group also but with a
higher significance difference (p=.001). When the exposed and the unexposed
groups were compared, the impact of flood was more profound among the age
range of 30-41 months and 42-53 months, while the impact was neutralized
among other age groups. Again, when both the groups were compared according
to household size, exposed groups showed an association of the household size
with the percentage of children showing symptoms of ARI with a high
significance. In the exposed group, it was observed that children belonging to
small and medium sized households were more prone to cough, cold and sneezing
than children belonging to large and very large families. However, among the
unexposed group, the percentages of the children belonging to the small and
large families were higher than the medium and very large families, even though
it could not attain the significance difference.

When the economic status was compared among the exposed group, children
belonging to middle income families have the highest percentage of symptoms
suggestive of ARI which is followed by children from poor and very poor families.
Whereas among the unexposed group, children who belonged to very poor
families had cough and cold more than the children from middle income or poor
families with a high significant difference (p<.001). It was also observed that
the impact of continuous flood was prominent among the poor family as compared
to any other income group which reflected a positive impact from the flood as
the prevalence of cough and cold was much lesser than the unexposed group.

Both the exposed and unexposed groups do not show any significant
difference according to the per capita income of the families in relation to the
cough and cold symptoms. Both groups show that an average of 56% of children
belonging to low income group had cough and cold during the time of the study.

Among the unexposed groups, educational status of the father was
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significantly associated with the prevalence of cough and cold among children
(p=.01). However, this association was not prominent among the exposed groups,
even though impact of flood was evident among the children whose father could
not read or write when compared to the unexposed group. The educational
status of the mothers did not show any significant association with the prevalence
of the cough and cold symptom in both the exposed and unexposed groups.

In case of the exposed group, prevalence of cough and cold was higher among
those families that had taken loans or micro-credits. This was true in case of the
unexposed groups as well, as higher number of children showing symptoms of
cough and cold belonged to the families that had taken loans or micro-credits.
Both the exposed and unexposed groups showed a high significant difference
(p= .000 and p= .001 respectively).

Prevalence of the symptoms of cough and cold was observed to be highly
associated with symptoms of diarrhea in both the exposed and unexposed groups.
The impact of continuous flood was observed among the exposed group as majority
of the children with diarrhea showed the symptoms of cough and cold as well.
This holds true amongst the unexposed groups as well with 74.6% of the children
who already had diarrhea also showed the symptoms of cough and cold. The
results of both the exposed and unexposed groups showed a high significance
difference.

Even though, majority of the children had received treatment for cough
and cold in both the flood exposed and the unexposed groups, the percentage is
higher in case of the unexposed group. Moreover, higher number of children
did not seek any treatment from the exposed group than the unexposed group.

The result among the unexposed group implies that there was an association
between night blindness and cough and cold symptoms, as around 70.5% of the
children who had symptoms of cough and cold also had symptoms of night
blindness. The difference also attained statistical significance (p= .04). However,
among the exposed group, there was no significant association between night
blindness and prevalence of cough and cold. In addition to this, among the
exposed group, lesser number of children who had Bitot’s spot showed symptoms
of cough and cold  and similar was the case in the unexposed group as well.

Among the unexposed group, majority of the children who were severely
stunted had symptoms of cough and cold more than the children who were
moderately stunted or normal. However, the pattern was reversed among the
exposed group where children who were normal or with no stunting had higher
prevalence of cough and cold than the moderate and severely stunted children
(Table 2).

Again in Table 2, among the exposed and unexposed group, children who
had already been vaccinated were showing the symptoms of cough and cold
higher than the children who had not been vaccinated. This was true in case of
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Bacille Calmette-Guerin vaccines (BCG), Measles and Diphtheria, Tetanus
toxiods and Pertusis vaccine (DTP) with apparent significant difference except
in the case of polio and Diphtheria, Tetanus toxiods and Pertusis vaccine (DTP)
in unexposed group as the percentage of vaccinated and non vaccinated children
is same. Children who did not get polio vaccines earlier were showing symptoms
of cough and cold more than who had received this vaccine, with a significant
difference ( p<.05) in exposed group. Similar is the case with the unexposed
groups, even though the differences could not attain statistical significance.

Odds ratio indicates that religion, caste and loan procurement by family are
significant risk factors of getting ARI among under five children. The risk factor
is doubled in case of children belonging to Hindu religion, Scheduled Caste and
families who have received loans. While among children belonging to very poor
economic status are at four fold risk of suffering from ARI.

DISCUSSION

The impact of flood on health is more or less neutralized in case of gender
distribution, caste groups and wasting or stunting. This could be because the
field work was done after eight months of flooding so the negative impacts were
lesser and showed improvement in certain areas. Nevertheless, the advantages
of conducting field work after such a gap of flooding was rather evident in the
long term impacts. These long term impacts were more visible on the health of
the children who were most vulnerable in this area concerning cough and cold
and other water borne diseases and on the long term economic damage incurred
which will need a long process of recovery.

According to this study, prevalence of diarrhea is directly associated with
the high incidence rate of cough and cold. Children with diarrhea during the
two weeks prior to the study were observed to be more prone to cough and cold.
This was true in case of the flood exposed as well as unexposed groups, with a
high significance difference. This was similar with previous findings from West
Bengal and Bangladesh which reported that in the flood exposed areas where
there was high incidence rate of diarrhea, the incidence rate of respiratory
infection were also high (Le Polain et al., 2008; WHO, 2008). The association of
high incidence rate of cough and cold and diarrhea could be due to crowding
and subsequent fecal-oral spread of gastrointestinal pathogens which may
contribute to the spread of diarrhea as well as cough and cold (MICRODIS,
2008).

Economic conditions of the family seem to have a direct impact on the
children’s health according to the present findings. Middle income and very
poor families have a higher incidence rate of cough and cold than the rich
families, thus showing that low income has an impact on the morbidity of cough
and cold in this study. This is supported by the findings of  Verma et al., where
poor economic condition affect the maintenance of proper health and ability to
afford good medical facilities in Varanasi District, Uttar Pradesh (NIDM, 2005).
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Furthermore, families that had received loans showed a high prevalence rate of
cough and cold in both the exposed and unexposed groups, which again confirms
that economic status of a family has a direct impact on the high morbidity of
cough and cold. Children whose families received loans were at four times more
risk to have cough and cold. Getting loans is the same as not having enough
income for the family to cover up the families’ need hence depended on loans.
Therefore, those with less money have less to spend on health care for children
or providing proper nutrition. Research throughout Africa has also shown that
parental poverty and low educational attainment were adversely associated
with the survival of children (NIDM, 2009).

Similar to many earlier findings, the present study also found out that
younger children were more vulnerable to cough and cold that are suggestive
of ARI. The lower the age group of the child the higher the incidence rate of
cough and cold (SMART, 2006). This was also similar with the findings of Zhang,
where children aged 0-2 had a higher incidence rate of ARI than other age
groups (Siddique et al., 1991). The significance difference was higher in case of
the unexposed group than the exposed group in this study. This shows that
flood was not the only factor which increases the vulnerability of the younger
children; but there could be other factors since the suggestive morbidity of cough
and cold was high across both the groups. This also shows that younger children
should be given special care at the appropriate time otherwise it could prove
fatal if the sickness progressed to lower respiratory tract infections like
pneumonia, bronchitis and bronchiolities. Another influencing factor could be
that parents in the exposed area were more adapted and had built up more
coping capacity for the flooding than the unexposed group, as the flood-prone
populations were familiar with the situation and well prepared for it.

The findings showed that the household size of the whole group was
significantly associated with the prevalence of cough and cold among the
children, even though the difference was not significant when the variables
were compared in the exposed and unexposed groups. This could be a
confirmation of the previous findings that overcrowding plays a major role in
the spread of ARI19,20. It is easier for the virus to spread in a densely packed
house and transmit from one person to another through droplets or aerosols
where rooms are ill-ventilated (UNICEF, 2007; Verma et al., 2008).

Another major factor is the significant association of the father’s educational
status with the high incidence rate of cough and cold among the children in
both the exposed and the unexposed population. Earlier studies from Bangladesh
have reported similar findings concerning the association of parent’s education
and high incidence rates of symptoms suggestive of ARI (WHO, 1998). The
unexposed group children with illiterate fathers and mothers were more
susceptible to cough and cold, while the impact of flood showed a reverse outcome
among the exposed group where children of literate fathers and mothers showed
more signs of cough and cold.
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Most of the parents sought treatment for cough and cold and diarrhea among
the exposed and the unexposed groups, which was very encouraging. Even
though, a few parents did not seek for any medical treatment among the exposed
group. This was an alarming situation as delay in the treatment seeking or
giving of medical help could lead to the progression of the symptoms. Further
exploration would be needed on this aspect as this important from the public
health point.

Among the unexposed group, it could be concluded that child with vitamin
A deficiency syndrome were significantly associated with cough and cold while
exposed group did not show any significant impact of flood in determining the
association of vitamin A deficiency  with cough and cold. Here, Vitamin A
deficiency is determined by the manifestation of symptoms like difficulty seeing
at night and presence of bitot’s spot in the eyes of the child. Expression of
symptoms of vitamin A deficiency showed a prominent variation when the group
exposed to flood and the unexposed groups were compared. Among the exposed
group, association of the presence of bitot’s spot with cough and cold among the
children was significantly low while the difference was not significant at all
among the unexposed group. However, among the unexposed group, night
blindness was strongly associated with the higher incidence rate of cough and
cold among the children. This shows that due to the impact of floods, the
expression of vitamin A deficiency symptom was mainly in the form of bitot’s
spot with high incidence of night blindness too. A study on vitamin A deficiency
among children in Northeastern Thailand also showed that deficiency in vitamin
A was highly associated with respiratory diseases (Zaman et al., 1998).

The rate of immunization was relatively high among the flood exposed as
well as unexposed areas even though the information was not confirmed by
vaccination card and mainly relied on the parents’ recall. Flooding seemed to
have an adverse impact on the children who had been immunized, as cough
and cold was significantly high among the immunized children except in the
case of polio vaccine. This could be partly due to lack of vaccination card or due
to recall bias. This is contrasting to the previous findings where childhood
vaccination has reduced the risk of certain infectious diseases (NIDM, 2009;
Zhang, 1990). In case of polio vaccine children, the negative impact of flooding
was seen among the children who were not immunized as they were in higher
risk of cough and cold (p = .007). The high coverage of immunization in this
flood prone area is highly encouraging and immunization campaigns are
recommended in future as to continue the chain.

CONCLUSIONS

The present paper identified the high co-morbidity of cough and cold and diarrhea
due to the long term impacts of flood. High dependency on loans due to
indebtedness and persistent poor economic conditions was very prominent even
after many months of flooding. This in turn leads to the poor management of
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health among children and high prevalence of cough and cold. Morbidity rate
due to cough and cold was very high among the younger children due to lack of
appropriate care. This study also found out that the poor educational status of
the parents also directly impacts the health of the children. The study confirms
strong association of cough and cold with gender, religion, caste, economic status,
mother’s education and receiving of loan by the family. Therefore, flooding has
acute and persistent impacts on the health of the children who are most
vulnerable and on the economic condition of the community as a whole.
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