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ABSTRACT
Background: Suboptimal maternal–child nutrition leading to malnutrition is the major cause increasing morbidity and
mortality from severe acute lower respiratory infection (ALRI) among under two children. This research compares the
infant and young child feeding (IYCF) practices in children with ALRI and children coming for routine immunization
to find out the independent risk factors.
Methods: The study was a hospital-based case control study. Infant and young children from 6 months to two years
with ALRI admitted to the pediatric ward were studied as cases. Infant and young children of same age coming for
routine immunization to the pediatric immunization clinic were studied as controls. Feeding patterns, sociodemographic, environmental and parenting factors were obtained from them in between May 2019 to April 2020.
Results: Mixed feeding till 6 months (adjusted OR=34.191; 95% CI, 2.158–541.801; p=0.012), early initiation of
complimentary feeding (AOR=30.389; 95% CI, 1.426–647.603; p=0.029), late initiation of complimentary feeding
(AOR=28.696; 95% CI, 1.217–676.566; p=0.037) and inadequate amount of complimentary feeding (AOR=14.406;
95% CI, 1.898–109.371; p=0.010) were significant in multivariate analysis.
Conclusions: Interventions to increase awareness of breastfeeding and complimentary feeding practices seldom reach
lower sections of the society. Feeding visits, mother support groups and community projects to provide home based
counselling on IYCF are needed to improve the situation.
Keywords: ALRI, Breastfeeding, Complimentary feeding, IYCF, Feeding visits, Pneumonia

INTRODUCTION
Acute lower respiratory infections (ALRI) are a leading
cause of mortality and morbidity worldwide causing
13.1% of all deaths in children younger than five years.
Nearly a third of all ALRI related deaths in children below
five years happen in India.
Ideal maternal–child nutrition is essential for promoting
neonatal, infant and child survival including the
prevention of mortality due to severe ALRI. 1,2
Breastfeeding ensures transfer of lactoferrin, lysozyme,
secretory IgA and leukocytes from mother to infant and
stimulates immune-system maturation.3 Breastfeeding
promotion efforts in promotion of breastfeeding

intervention trial resulted in increased breastfeeding
continuation and a significant decrease in hospitalizations
due to ALRI.4
Childhood malnutrition is responsible for 61% of lower
respiratory infection deaths.5 Enhancing the consistency,
frequency and quality of complementary foods prevent
malnutrition, however if they directly reduce the incidence
and mortality of ALRI have not been studied.2 With the
known benefits of breastfeeding and complementary
feeding, any intervention trials in this domain will be
considered unethical. This research addresses these
questions by studying the feeding practices in infant and
young children with acute lower respiratory tract infection
and comparing them with the feeding practices in infant
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and young children coming for routine immunization.
Aims and objective
Aim of the research was to study the relationship between
infant and young child feeding practices and ALRI.
Objective was to determine the proportions of feeding
practices among cases and controls and to determine the
odds ratio of these practices.
METHODS
The permission from ethics committee and institutional
review board (IRB number 858/2018) and registration of
clinical trials (CTRI/2019/07/020283) were completed
before starting this hospital-based case control study.
Sample size for unmatched case control study studied was
calculated using OpenEpi for an odds ratio of 2.0 for
exposures present in 44% of the control children, with a
power of 80% and an α error of 0.05.6-8 According to Fleiss
method of calculation, sample size was at least 97 cases
and 97 controls.9
A case of ALRI was defined as an infant or young child
between six months and two years of age admitted to the
Pediatric ward for cough and/or difficult breathing with
fast breathing of ≥50 breaths/minute in child aged 6-11
months, ≥40 breaths/minute in child aged 12-24 months
and general danger signs.10 A control was defined as an
infant or young child between six months and two years of
age coming for routine immunization to the Pediatrics
immunization clinic. Children with previous episode of
wheezing, chronic cardiopulmonary disease, genetic
disease, syndromic child or inborn error of metabolism,
primary immune deficiencies and gastroesophageal reflux
disease were excluded from the study.
Chest X-ray, complete blood count, C-reactive protein
and blood culture were done and cases were treated with
antibiotics as per hospital protocol. Adequate
oxygenation, hydration and respiratory physiotherapy
were given. Bronchodilators or hypertonic saline
nebulization were used when indicated. Improvement in
respiratory distress and oxygen requirement were
assessed daily. Antibiotics were upgraded as per hospital
protocol and ventilatory support provided when
necessary.
Informed written consent was taken from the mother of all
the infants and young children included in the study.
Sociodemographic and environmental characteristics like
gender, updated modified Kuppuswamy socioeconomic
status, immunization status, birth weight, passive smoking
exposure, household smoke exposure, contact with
tuberculosis and weight for length, parenting factors
namely poor parent child interactions, misreading signals
of hunger, inappropriate technique of feeding for age,
handwashing before handling the infant and whether

awareness about infant and young child feeding (IYCF)
was given after birth, feeding factors in particular
breastfeeding initiated in first hour, feeding up to six
months, adequacy of feeding, initiation of complimentary
feeding (months), frequency of complimentary feeding,
amount of complimentary feeding, consistency of
complimentary feeding, breastfeeding continued till
(months) were entered to the data collecting proforma by
interview method in the local language from the mothers
of infant and young children belonging to both case and
control groups by the principal investigator from May
2019 to April 2020.11
Contact of a person with any form of active tuberculosis
within last 2 years was considered as contact of
tuberculosis.12 Weight for length was plotted using
World Health Organization (WHO) growth charts for 05 years.13 Lack of warmth, sensitivity, and
responsiveness in caring for the infant was taken as poor
parent child interactions, failure to recognize facial
expressions like puckering, smacking, licking lips,
putting hands to mouth as hunger cues in infant by
mother was considered as misreading signals of
hunger.14,15 Infants less than a year need to be fed by
caretaker, older infants are encouraged to complete the
meal in the company of their parent, but without
coerciveness, when done otherwise were considered as
inappropriate technique of feeding for age. 16
Exclusive breastfeeding was defined as no other food or
drink, not even water for first six months except
medicines. Adequacy of feeding till 6 months,
frequency, amount and consistency of complimentary
feeding were considered adequate when they were as per
IYCF guidelines for age.17
The data collected were entered in “Microsoft excel” 2007,
version 12.0 (Redmond, WA: Microsoft Corp.) Data was
analyzed using IBM statistical package for the social
sciences (SPSS) statistics for Windows, Vversion 20.0
(Armonk, NY, USA: IBM Corp.). Age, birth weight,
initiation of complimentary feeding (months) and
breastfeeding continued till (months) were converted to
categorical variables. Frequencies of categorical variables
among cases and controls were studied and their
associations were examined on cross tabs using Chi-square
test or Fischer’s exact t-test as appropriate. P value <0.05
was considered significant and crude odds ratio was
calculated for 2×2 tables with 95% confidence interval
(CI). Multivariate analysis was done using logistic binary
regression for risk factors with a p value of ≤0.05 in the
univariate analysis. Feeding practices were interpreted as
significant at p value <0.05 with 95% CI and adjusted odds
ratio was calculated.
RESULTS
About 40% of cases and controls were less than one year
of age. 51% cases and 59% controls were female. 57% of
children with ALRI were partially immunized and 35%
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fully immunized compared to 9% partial immunization
and 75% full immunization among controls. Frequency of
pneumococcal vaccination in controls were four times
higher than cases (Table 1). 70% cases and 30% controls
belonged to the lower socioeconomic class according to
updated modified Kuppuswamy socioeconomic status.
Passive smoking exposure among cases was three times
higher than controls. Around 40% of both cases and
controls had household smoke exposure and less than 10%
of both cases and controls had contact with tuberculosis
(Table 1). 7% and 26% of cases had severe acute
malnutrition and moderate acute malnutrition respectively
compared to zero percent and 5% among controls.

10% controls initiated early and 14% cases and 1 %
controls initiated complimentary feeding late. Frequency,
amount and consistency of complimentary feeding was
inadequate in majority of cases and controls (Table 3).
78% of controls and 59% of cases continued breastfeeding
to 24 months.

54% of parents of children with ALRI and 38% of controls
misread signals of hunger. 21% of cases and 4% of
controls had poor parent-child interactions. Inappropriate
feeding techniques among cases were twice as compared
to controls (Table 2). Handwashing before handling the
infant was practiced by 36% cases and 62% controls.
Awareness about IYCF was given after birth to parents of
82% of controls and 58% of cases.

Immunization, birth weight, updated modified
Kuppuswamy socioeconomic status, passive smoking
exposure, weight for length (Table 1), misreading signals
of hunger, poor parent-child interactions, use of
inappropriate feeding technique, handwashing and
awareness about complimentary feeding (Table 2),
adequate feeding as per WHO guidelines in first 6 months,
initiation of complimentary feeding (months),
complimentary feeding amount, consistency and
frequency and continuation of breastfeeding to 24 months
(Table 3) had statistically significant association with
ALRI in univariate analysis. Age, gender, household
smoke, contact with tuberculosis, breastfeeding within
first hour and feeding pattern followed up to six months
were not significant.

68% cases and 80% controls were breastfed within first
hour. 65% cases and 74% controls were given exclusive
breastfeeding till six months. 85% of controls and 69% of
cases were adequately fed in these six months.
Complimentary feeding was initiated after completing six
months in 72 % cases and 89% controls. 16% cases and

Mixed feeding till 6 months, early initiation of
complimentary feeding, late initiation of complimentary
feeding and inadequate amount of complimentary feeding
were significant in multivariate analysis. Lower
socioeconomic status and passive smoking exposure were
also significant (Table 4).

Table 1: Sociodemographic and environmental characteristics among cases and controls.
Parameters

Case

Control

Age (months)
Less than 12
41
38
More than 12
59
62
Gender
Male
49
41
Female
51
59
Immunization
No
4
0
Partial
57
9
Full
35
75
Full + pneumococcal
4
16
Birth weight (kg)
<1
2
3
1-1.5
3
5
1.5-2.5
47
28
>2.5
48
64
Updated modified Kuppuswamy socioeconomic status
Lower
70
28
Upper lower
12
53
Lower middle
8
8
Upper middle
6
11
Upper
4
0
Passive smoking exposure
Absent
66
89

1.134

CI
Lower
0.643

Upper
2.000

0.723

0.414

1.265

4.168

1.967

8.830

P value

Crude odds ratio

0.772

0.320

<0.001

0.049

<0.001

<0.001

Continued.
International Journal of Contemporary Pediatrics | November 2021 | Vol 8 | Issue 11 Page 1868

Varghese B et al. Int J Contemp Pediatr. 2021 Nov;8(11):1866-1872

Parameters

Case

Control

Present
Contact with tuberculosis
Absent
Present
Household smoke exposure
Absent
Present
Weight for length
<-3 SD/severe acute malnutrition
<-2 SD/moderate acute malnutrition
-2 SD to +2 SD/no acute malnutrition
>+ 2 SD/overweight

34

11

93
7

95
5

57
43

67
33

7
26
61
6

0
5
81
14

P value

Crude odds ratio

CI
Lower

Upper

0.767

1.430

0.438

4.667

0.190

0.653

0.367

1.160

Lower
3.365

<0.001

SD: Standard deviation, CI: confidence interval, kg: kilogram

Table 2: Parenting factors among cases and controls.
Parameters

Case

Misreading signals of satiety or hunger
No
46
Yes
54
Poor child parent interaction
No
79
Yes
21
Inappropriate technique of feeding for age
No
54
Yes
46
Hand wash
No
64
Yes
36
Awareness about complimentary feeding
No
42
Yes
58

Control

P value

Odds ratio

0.03

1.915

CI
Upper
1.090

<0.001

6.380

2.103

19.357

<0.001

2.698

1.474

4.937

<0.001

0.345

0.194

0.612

<0.001

0.307

0.161

0.586

Lower
10.013

62
38
96
4
76
24
38
62
18
82

CI: confidence interval

Table 3: Feeding patterns among cases and controls.
Parameters

Case

Breast feeding initiated in first hour
No
32
Yes
68
Feeding up to 6 months
Exclusive breastfeeding
65
Mixed feeding
35
Adequacy of feeding till 6 months
Adequate
69
Inadequate
31
Initiation of complimentary feeding (months)
04 to 05
16
06 to 08
70
9 or more
14
Frequency (6-24 months)
Adequate
22

Control

P value

Odds ratio

0.076

0.531

CI
Upper
0.279

0.219

0.653

0.356

10.197

<00.001

0.258

0.135

.491

0.271

0.147

0.501

20
80
74
26
85
15
<0.001
10
89
1
<0.001
51
Continued.
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Parameters

Case

Control

Inadequate
Amount (6-24 months)
Adequate
Inadequate
Consistency (6-24 months)
Adequate
Inadequate
Breast feeding continued till(months)
24
06
12

78

49

14
86

28
72

4
96

16
84

59
21
20

78
12
10

P value

Odds ratio

CI
Upper

Lower

0.023

0.419

0.205

0.855

0.008

0.219

0.070

0.680

0.015

CI: confidence interval

Table 4: Results of multivariate analysis.
Parameters
Lower socioeconomic status
Passive smoking exposure
Mixed feeding till 6 months
Early initiation of complimentary
feeding
Late initiation of complimentary
feeding
Inadequate amount of
complimentary feeding

197.002
211.236
34.191

95% C.I.
Lower
3.808
12.019
2.158

Upper
10190.506
3712.616
541.801

0.029

30.389

1.426

647.603

1.612

0.037

28.696

1.217

676.566

1.034

0.010

14.406

1.898

109.371

B

S.E.

P value

Adjusted OR

5.283
5.353
3.532

2.013
1.463
1.410

0.009
0.000
0.012

3.414

1.561

3.357
2.668

OR: odds ratio, CI: confidence interval, B: beta coefficient, S.E.: standard error

DISCUSSION
Breastfeeding and its inadequacy are significant risk
factors for severe pneumonia among under-five children.18
65% cases and 74% controls were exclusively breastfed till
6 months of age. Mixed feeding during this time was a
significant risk factor in multivariate analysis (Table 4).
Adequate feeding in first six months was significant in
univariate analysis but was not in the final model.
Initiating breastfeeding within first hour had no
association with ALRI.
Around 13 million infants does not get adequate
complementary
feeding
along
with
continued
breastfeeding till two years of age.19 Early complementary
feeding was significantly associated with increased risk for
respiratory infection.20 Initiation of complimentary
feeding was significant in univariate analysis, both early
initiation before 5 months and late initiation after 9 months
were significant in multivariate analysis. The amount,
consistency and frequency of complimentary feeding were
statistically significant. However, only inadequate amount
for complimentary feeding was identified as an
independent risk factor in multivariate analysis.
Continuation of breastfeeding to 24 months was also
significant in univariate model, but not retained in the
multivariate analysis.

Vaccination is one of the most cost-effective strategies to
prevent death from pneumonia.21 In India, only half of
children aged 12-23 months receive basic vaccinations.22
Cases had significantly higher percentage of partially
immunized and unimmunized children and four times
lower percentage of pneumococcal vaccinated children.
However, the relationship was not significant in
multivariate models.
Birth weight less than 2.5 kg was found as an independent
risk factor in previous studies. 18 Though birth weight was
significant in univariate analysis, it was not significant in
the final model. Lower socioeconomic status is an
important risk factor for ALRI.23 70% children with ALRI
belonged to lower socioeconomic class and the association
was significant in both univariate and multivariate
analysis.
Biomass fuels burnt in households and environmental
tobacco smoke generate toxic products that affect local
defenses of the respiratory tract.24-26 Children with ALRI
had significantly higher exposure to household smoke and
environmental tobacco smoke. Of the two, only passive
smoking exposure remained significant in multivariate
analysis (Table 4). Children with pneumonia have
moderate acute malnutrition and severe acute malnutrition
as a co-morbidity.27,28 Significant number of cases had
weight for length less than two standard deviations in
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univariate analysis, however it was not significant in the
final model.
Mother-child relationship is the main determinant of
childcare practices. Adverse geopolitical, cultural, social
and psychological factors lead to mothers being
emotionally distant, reducing physical contact and
changing feeding practices. This results in malnutrition
and infections in children.29 Many parents misinterpret
heritable and usual eating behaviors and resort to coercive
feeding practices. These parent-centered non-responsive
feeding practices are counterproductive. 16 However, no
previous studies regarding the association of these
parenting factors with ALRI were found. Significant
proportions of children with ALRI had poor parent-child
interactions, misinterpreted signals of hunger, and used
inappropriate feeding techniques than controls. However,
these factors were not significant in multivariate analysis.
Metanalysis data shows that handwashing before handling
infants lowered risks of respiratory infection, with risk
reductions ranging from 6% to 44%.30 Handwashing was
significant in univariate analysis but was not retained in
final model. 58% cases and 82% controls were given
awareness about complimentary feeding after birth.
Giving early awareness about IYCF improves child's
health and nutrition status, and promote responsive feeding
practices and effective food parenting.16,31 Most mothers
come to medical facility at ninth month after 14 week’s
vaccination visits. During this lost time, some sort of
feeding inadequacy develops making further successful
establishment of complimentary feeding difficult. Feeding
visits at 6 months, 9 months and 12 months should be
encouraged so that the quantity, quality and diversity of
complimentary feeding as well as responsive feeding can
be ensured and continuation of breastfeeding can be
ensured.

support to the mother as well as educating her of IYCF
practices need to be strengthened. Harmful effects of
smoking also need to be stressed. Routine ‘feeding visits’
at 6 months, 9 months and 12 months will help ensure
optimum responsive complimentary feeding. Community
projects to provide home based counselling and
surveillance on IYCF are required to guarantee adherence.
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