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ARTICLE INFO ABSTRACT
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Breastfeeding, Diarrhea, Pheumonia, Vaccination The best way to give babies the nutrition they need to grow and develop is through breast milk.

Objective: To assess the combine effect of breast feeding, Rota virus vaccine and
Pneumococcal vaccine on frequency of Diarrhea and Pneumoniain children less than 5 years of
age. Methods: A descriptive cross-sectional study conducted at Department of Pediatrics at
Darul sehat hospital, Karachi. Participants were selected by convenience sampling and
interview-based questionnaire was used. 196 Participants were interviewed which included
mothersofinfantand children from 8 monthsto5years of age, whoreceived complete or partial
vaccination according to Expanded program of Immunization (EPI) schedule with information
on history of diarrhea and pneumonia. Infant and children with bloody diarrhea were excluded.
Results: Among the 196 participants, 152 (77.6%) children received breast feed,72(47.4%)
children received two doses of Rota vaccine and 128 (84.2%) children received three doses of
Pneumococcal vaccines. Significant impact was seen with breast feeding and Rota vaccine on
the frequency of diarrhea with p value of 0.0001. Breastfeeding and the pneumococcal vaccine
both had a similar potent effect on the prevalence of pneumonia, with a p-value of 0.006.
Conclusions: Our study highlights the importance of breast feeding in vaccinated children, with
incidence of diarrheain breastfed, vaccinated children decreased to(32%), compared to 93% in
non-breastfed, unvaccinated infants. Similarly, only 33% of breastfed, vaccinated children
developed pneumonia, compared to 85% of unvaccinated, non-breastfedinfants.
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INTRODUCTION

The best way to give babies the nutrition they need to grow
and develop is through breast milk. It has been associated
with lower incidence of illnesses such diarrhea and
respiratory tract infections, which reduce hospitalization
and mortality[1]. Its significance is widely acknowledgedin
middle- and low-income countries [2]. Every year, 8% of
deaths in children under the age of five are caused by
diarrhea. Due to severe gastroenteritis and rapid
dehydration, rotavirus, one of the leading causes of
diarrhea in children, can be fatal [3]. Breastfeeding may
lower the risk of diarrhea, according to several studies [ 4-
7]. There is a higher risk of morbidity from diarrhea in

children who were not exclusively breastfed for the first six
months of life and who have not received the Rota virus
vaccine. Rotavirus vaccination is crucial for children since
study reveal that breastfeeding alone is insufficient to
prevent diarrhea caused by the rotavirus[8].More over half
of pneumonia-related deaths worldwide are caused by
streptococcus pneumonia [9]. After the Pneumococcal
Conjugate Vaccine (PCV) was added to the vaccination
schedule to lower pneumococcal associated morbidity and
mortality, there was a notable decrease in hospitalizations
[10]. The fatality rates caused by pneumonia are highest in
developing and underdeveloped nations. Low-and middle-
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income countries have been described as frequently
experiencing issues such inadequate breastfeeding,
overcrowding, poor nutrition, low socioeconomic status,
and insufficient immunization [11]. The objective of this
study was to determine how breastfeeding affected the
incidence of diarrhea and pneumonia in children who had
received the Pneumococcal and Rotavirus vaccines.To the
best of our knowledge, there hasn't been a local study that
has evaluated the combined impact of breastfeeding and
immunization on the frequency of diarrhea and pneumonia
inchildrenundertheage of five.

METHODS

From 1st October 2019 till 31st December 2019, a cross-
sectional survey was carried out at the Darul Sehat hospital
in Karachi's pediatrics department. The Raosoft® sample
size software was used to determine the sample size. In
Pakistan, it is believed that 40% of children exclusively
breastfeed [12]. An estimated sample of 196 patients was
gathered for the study by taking into account the 95%
confidenceinterval(Cl), 5% margin of error, and 80% power
to detect such difference. Data were stored and analyzed
using IBM-SPSS version 23.0. Counts with percentages
were reported on Age group, sex, name of vaccine
received, breastfeeding status and reason of not
breastfeeding for studied children. Pearson Chi-square
test was used to check the association of breastfeeding
with vaccinations done, reason of vaccination and reason
of no vaccination. Binary logistic regression was
performed to build two models for estimating risk of
Pneumonia Model-I and Diarrhea Model-Il and impact of
breast feeding, rota and pneumococcal vaccination,
reason of vaccination and reason of not vaccination was
studied using odds ratio with 95% confidence interval. P-
value less than 0.05 were considered statistically
significant, bar diagram and odds ratio charts were also
used to give graphical presentation of data. Convenience
sampling was used to choose the respondents, and an
interview-based questionnaire was filled out. The subjects
were children from the outpatient department who
accompanied their mother and other family members for
medical advice regarding any illness. Infants and children
aged 6 monthstob5yearsoldwhohad completed or partially
completed the Expanded Program of Immunization (EPI)
schedule and provided information on previous episodes of
pneumonia and diarrhea were included as participants.
Diarrheais defined as child having more than 3 episodes of
stool per day [13]. Children and infants who had bloody
diarrhea were excluded. Pneumonia is categorized as child
with cough and fast breathing requiring treatment and no
pneumonia is defined as cough and flu according to IMNCI
[14]. After receiving all necessary information, parents
provided their signed consent. Ethicalapproval was sought
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fromthe ethical review committee of ourinstitution.

RESULTS

Inthe present study there were one hundred and ninety-six
children with a mean age of 25 (SD = + 18.3) months, 89
(45.4%) received Pneumonia vaccine, 3 (1.5%) received
Rotavaccine, 82(41.8%)received both Pneumoniaand Rota
vaccine and 22 (11.2%) were unvaccinated. 152 (77.6%)
children received breastfeed. Table 1 shows the
association of breastfeeding with studied factors. Rota
vaccination and grades of diarrhea showed significant
associationwith breastfeeding, (p<0.05).

Table1: Association of Breastfeeding with Studied Variables

Breast feeding

Characteristics No Yes p-value
(n=44) (n=152)
n % n %
<6 Months 9 20.5 | 28 18.4
7-12 Months 5 1N.4 26 17.1
Age Groups | 13-24Months | 7 | 15.9 | 37 | 24.3 0.52
25 - 48 Months 16 36.4 45 29.6
49 -60 Months 7 15.9 16 10.5
Boy 21 | 47.7 81 53.3 0.51
Sex
Girl 23 | 52.3 71 46.7
Partial 4 9.1 5 3.3
gategories of Complete 9 | 205 | 72 | 474 | <0.01*
otavaccine None 31 | 705 | 75 | 49.3
Categories of Partial 7 15.9 13 8.6
Pneumonia Complete 31 | 705 | 128 | 842 | 012
vaccine
None 6 13.6 1 7.2
Grading of Pneumonia 18 | 40.9 | 55 | 36.2 0.56
Pneumonia [\ bneumonia | 26 | 59.1 | 97 | 63.8 '
Grading of Diarrhea 35 | 79.5 77 50.7 "
diarrhea ; <0.01
No diarrhea 9 205 | 75 | 48.3
*p<0.05 was considered statistically significant using Pearson
Chi-square test

Pneumococcal vaccine, frequency of pneumonia, and
breastfeeding were all found to be significantly correlated,
withapvalue of 0.006asshowninTable 2.

Table 2: Association of Grading of Pneumonia with Breastfeeding
and PneumoniaVaccination

Grading of Pneumonia

Breastfe\?adclcl;::umoma (nEZz.) (n:$552) p-value 0((;(;5% R(?_t|l)°
n % n
\Blgiiisrsgigg and Pneumonia a4 | 8687 | 471333 Reference
P Yoacinated 3| 2183|8722 | gggg | 5-337(01:55-210)
NoBreastfeedand | 25 | 65.8| 13 |34.2 1.04(0.48-2.21)
gr?e%r;?)itifae\sgcac?ga'\t‘gd 111675833 9.99%(1.13-88.0)
*p<0.05 was considered statistically significantl

Table 3 shows Rota vaccination, frequency of diarrhea, and
breastfeeding were found to be significantly correlated,
withapvalue of <0.01.
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Table 3: Association of Grading of Diarrhea with Breastfeeding
and DiarrheaVaccination

Grading of Diarrhea

B e | ) | e, | pue| SN
n n %
Jreastieed andRota 52 | 675 | 25 | 325 Reference
JreostfeedandNoRota | 23 | 30.7 (52693 | _o o [4707(237-8.32)
Vooomarag caandRore 7 | 638 |6 [46.2 1.78(0.54-5.86)
Ugci?ﬁsfggeedandNoRota 9 | 65 |29]|935 30.1*(6.66-136.5)

*p<0.05 was considered statistically significant using Pearson Chi-square test

Table 4 shows the result from binary logistic regression
analysis. Children who were not breastfed and
unvaccinated have higher risk of developing pneumonia
anddiarrhea.

Table 4: Risk Estimation of Pneumonia and Diarrhea using Binary
Logistic Regression

Model -1 Model-Il
Risk Factors Pneumonia Diarrhea
OR(95% C.1) OR(95% C.l)
No Breastfeeding 1.22(0.61-2.42) 3.78%(1.70-8.41)
Partially Vaccinated 0.30(0.07-1.27) 0.61(0.14-2.64)
Completely Vaccinated 0.14*(0.04-0.45) 0.13*(0.07-0.26)
Not Vaccinated 4.72*(1.42-15.8) 10.8*(1.39-85.0)

*odds ratio considered statistically significant with p<0.05
Model-I : Dependent variable Pneumonia

Model-Il : Dependent variable Diarrhea

In Model-I for Pneumonia, partial vaccination lowers the
odd of developing pneumonia by 70% (OR: 0.30 (Cl: 0.07 -
1.27)) and complete vaccination lowers the odd of
developing pneumonia by 86% (OR: 0.14 (C.| 0.04 - 0.45)
when compared with unvaccinated children.On the
contrary the childrenwho did not breastfeed had 1.22 times
higher risk of developing the disease (OR: 1.22[C.I. 0.61 -
2.42]),) while children who were unvaccinated had 4.72
times higher likelihood of having pneumonia (OR: 4.72 (C.I.
1.42 - 15.6)). While in model-Il for diarrhea, complete
vaccination lowers the odd of developing diarrhea by 87%
(OR: 0.13 (Cl:. 0.07 - 0.26) when compared with
unvaccinated children. On the contrary children who were
not breastfed had a 3.78 times greater likelihood of
developing the diarrhea (OR: 3.78 (Cl: 1.70 - 8.41)) and
children who were unvaccinated had 10.8 times
significantly higher risk of contracting diarrhea (OR: 10.8
(Cl:1.39-85.0)).

DISCUSSION

This study was conducted with the understanding that,
despite being part of our tradition, our religion, and
physician advice in accordance with WHO criteria, the
practice of breastfeeding is still infrequent in our society.
The preventive effect of breastfeeding cannot be
underestimatedinthe presence of these vaccines, despite
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the fact that immunization against diseases like Rota virus
diarrhea and pneumonia offer immunity against such
illnesses, hence reducing the burden of disease globally
[15].According toasurvey conducted by Unicef in Pakistan,
48.4% of children are exclusively breastfed, compared to
68.4% who continue to breastfeed until one year of age
[16]. In our study, the prevalence of breastfeeding was
77.6%, which may be attributable to mothers in the study's
catchment area having higher levels of education and
awareness. Our research has demonstrated a favorable
correlation between breast-fed infants who have received
two doses of the Rota vaccination and a reduction in
diarrheal episodes. This finding was reinforced by a study
conducted in Ethiopia that revealed infants who had only
one dose of the Rota vaccination experienced a three-fold
rise in diarrhea incidents, while infants who were not
breastfed experienced a two-fold increase [8].
Additionally, a Mozambique study revealed that children
who received the Rota vaccination experienced fewer
hospitalizations for diarrhoea [17]. However, a study
conducted in the Kingdom of Saudi Arabia, where children
have received the Rota vaccine as part of EPI, does not
support the impact of Rota vaccine on diarrhoeal cases.
But it was discovered that these infants were receiving
mixed feeding [18]. The effectiveness of breastfeeding in
preventing diarrheal illnesses is still up for debate. Indian
research has demonstrated the protective effects of anti-
Rota virus antibodies in mother milk, consequently
decreasing the incidence of Rota virus diarrhea, [ 19] which
is consistent with our study that breastfeeding has a
significant impact on reducing the frequency of diarrhea.
Additionally, study has shown that breastfeeding improves
the effectiveness of vaccines. According to a meta-
analysis comprising 17 articles, there is no connection
between Rota virus gastroenteritis and breast-feeding.
Although there are theoretical advantages to
breastfeeding, in practice we need preventative measures
like rotavirus immunization to prevent diarrhea [20].
Similarly Malaysian study also suggests that that breast
feeding and Rota vaccination both can have beneficial
effect against these viruses. The vaccination requires
multiple dosing and time to produce its protective effects,
during which beneficial and protective effect of breast-
feeding help gives the immunity and hence magnifies the
effect of vaccination [15]. These studies suggests that
immune protective composition of breast feeding provides
the earlyimmune response to the infant which is enhanced
by the protective effects of two doses of Rotavaccine given
before 6 months of age, reducing the frequency of Rota
associated diarrhea. In our study, a similar substantial
correlation between breastfeeding, the frequency of
pneumonia, and pneumococcal vaccination was observed,
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which contrasted with a study from India that found that
out of 683 children with pneumonia, 48 (76.1%) were
breastfed whereas 15 (23.8%) were not [21]. According to
Lamberti et al., systemic review of the literature, the
absence of exclusive breastfeedingis the primary cause of
the rise in morbidity from pneumonia and mortality from
severe pneumonia in infants [22]. Similar findings were
also reported from a study conducted in Brazil, which
revealed a notable decrease in pneumonia-related
hospitalizations among infants under 6 months of age who
were exclusively breastfed and in children 9to 12 months of
age who were breastfed [23]. These studies demonstrate
that breastfeeding exclusively has a better effect on
boosting infants' immunity before the age of six months.
Breastfed newborns at 4 months of age have been proven
to have larger thymuses and higher antibody titers,
producing a more potent immunological response than
non-breastfed babies. According to a Kenyan study, babies
who were breastfed had a 47% lower risk of having
pneumonia [24]. Due to the pneumococcal vaccine's
positive impact, the incidence of pneumonia has
significantly decreased in our study. According to an
Australian study, the pneumococcal vaccine offers higher
protection and reduces the number of paediatric
pneumonia hospitalization's [25]. Similar to the Gambian
trial, after receiving the recommended dose of the
pneumococcal vaccine, pneumonia cases significantly
decreased by 22% [26]. Although breastfeeding offers
immunity through anti-inflammatory, immunological
modulatory, and antibacterial activity, adequate
vaccination coverage and dosages considerably increase
the benefit to battle the mortality and morbidity linked to
pneumococcal disease. As far as we are aware, no study
hasbeenconductedtodate toassessthe combinedimpact
of breastfeeding and the contribution of vaccinations to
the prevention of diarrheaand pneumoniain childrenunder
the age of five. Our study is not without limitations. The
study being of short duration and hence we could not
assessthelong-term effect. Our study representsacertain
catchment area with middle class population so this
cannotbearepresentation for overall population.
CONCLUSIONS

Our study highlights the importance of breast feeding in
vaccinated children, with incidence of diarrhea in
breastfed, vaccinated children decreased to 32%,
compared to 93% in non-breastfed, unvaccinated infants.
Similarly, only 33% of breastfed, vaccinated children
developed pneumonia, compared to 85% of unvaccinated,
non-breastfed infants. Effective measures should be
undertaken to encourage breastfeeding, especially during
the first six months of life. Effective parental education
regarding the advantages of immunization and risks of not
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gettingimmunizedis necessary.
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