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Sociodemographic and Perinatal Factors Affecting Pneumonia: A
Cross Sectional Study

Alok Kumar M.K.*, Ashok V. Badakali**, Bhuvaneshwari Yalamali**, Ramesh Pol***,
Raghavendra Vanaki***

*Senior Resident, Department of Paediatrics, AIMS, BG Nagara, Mandya. **Professor ***Associate Professor, Department of
Paediatrics, SNMC, Navanagar, Bagalkot.

Abstract

Objective: Objective was to evaluate the sociodemographic and perinatal factors determining severity of
acute lower respiratory tract infection (ALRTI) among children below five years. Materials and Methods: Cross
sectional study conducted at HSK hospital & Research centre, Bagalkot, from March-2014 to August-2015. 200
ALRI cases aged 2 months to 5 years as per WHO criteria for pneumonia were evaluated for sociodemographic
and perinatal factors determining severity of pneumonia. Results: In our study out of 200 cases admitted with
ALRTI 3 had Pneumonia, 155 had Severe Pneumonia and 42 had Very Severe Pneumonia according to WHO
ARI programme. There were 116(58 %) male in the study. More than half were infants 107(53.5%), 57(28.5%)
were of birth order 3 or more and 88(44 %) were living in overcrowded houses. 36(18%) were home delivery,
32(16%) were preterms and 43(21.5%) had low birth weight (LBW). In our study 41(20.5%) cases received pre
lacteal feeds, 138(69%) cases were exclusively breast fed and 53 (26.5%) were incompletely immunized. Statistical
significance was found between EBF, gestation at delivery and pneumonia severity. Conclusion: Certain factors
like young age, male sex, overcrowding, high birth order, low SES, prematurity, lack of EBF, Incomplete
immunization, are associated with increased incidence of pneumonia. Measures like improving the living
conditions and educating about need for family planning, birth spacing and adequate antenatal care to prevent
preterm, LBW, overcrowding and malnutrition can decrease the ALRTI incidence. Promotion of EBF,
immunization coverage and adequate perinatal care can reduce the disease burden.

Keywords: WHO; ALRTL Pneumonia; EBF.

Introduction of childhood related death due to pneumonia around
2000 fold higher in developing than in developed
country [3]. This difference is due to high prevalence
of malnutrition, low birth weight and indoor pollution
in developing countries [4].

Acute Lower Respiratory tract infection (ALRTI) is
the leading cause of under-5 childhood morbidity in
the world, with nearly 156 million new episodes each . ) ) )
year, of which India accounts for a bulk of 43 million Respiratory-tractinfections are caused by a mixture

[1]. Of the 7.6 million children who died in the first ~ Of viraland bacterial pathogens and are particularly
five years of life in 2010, Pneumonia caused 1.4 million ~ commonin low birth W,elght Chﬂd}’f’“ aru.:l Chlldre_n
deaths (18.3%) and 4% of that are in the neonatal exposed to poor nutritional conditions, indoor air
period. In India an estimated 4 lakh pneumonia pollution, low socioeconomic status, overcrowded
deaths occurs annually, which is highest among all ~ 11ving condition, HIV' co-infection, vitamin D
the countries in the world [2]. The incidence of  deficiency, and low immunization coverage [5].

pneumonia is more than 10 fold higher and number Pneumonia not only has an immediate effect
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during childhood, but can also lead to impaired lung
function years later in adulthood.’Respiratory tract
infections increases demands for medical
interventions in terms of both outpatient services and
hospital admissions causing significant financial
burden on the economy of the country. Also cause
missed school days, and caring for a sick child may
lead to absenteeism from work.

The utility of simple clinical signs like rapid
breathing and chest in drawing to diagnose
pneumonia in infants and young children has been
well established. The use of these clinical signs in the
early detection and treatment of children with
pneumonia by primary health care workers forms the
basis for the case management strategy formulated
by the WHO to control mortality and morbidity [7]. It
is important to know risk factors that can be used to
identify a child who have a higher risk of dying from
ALRTI so that these children can be given more
intensive therapy [8].

Since ALRTI is the commonest cause of morbidity
and mortality in under five children, the aim is to
study these children’s sociodemographic and
perinatal factors determining severity of ALRTIL.

Objectives

To evaluate the sociodemographic and perinatal

factors determining severity of ALRTL

Material and Method

We conducted a Cross Sectional study of ALRTI in
children aged 2 months to 5 years as per WHO
guidelines [7] over a period of 18 months from March
2014 to August 2015 admitted in tertiary care teaching
hospital.

Children with Congenital Heart Diseases,
Tuberculosis, Bronchial asthma, Hospital acquired
illness and those who were admitted outside for the
same illness were excluded from the study as it could
alter the severity and outcome of cases.

The data collected was tabulated in Microsoft Excel
and analyzed with SPSS software, Chi Square test for
proportion and other appropriate statistical tests like
percentage and proportions were applied.

Results

In our study out of 200 cases admitted with ALRTI
3 had Pneumonia, 155 had Severe Pneumonia and
42 had Very Severe Pneumonia according to WHO
ARI programme.

Table 1: Comparing Socio demographic factors with Pneumonia severity

Variability Pneumonia Severe Very severe Total ‘p’ value

Age in months 2-12 0 86 21 107 0.142
13-60 3 69 21 93

Sex Male 3 88 25 116 0.315
Female 0 67 17 84

Birth order 1 2 49 6 57 0.21
2 1 62 23 86
3 0 25 9 34
23 0 14 4 23

SES I 0 4 0 4 0.381
II 2 30 11 43
I 1 57 12 69
v 0 60 16 77

\% 0 4 3 7

Overcrowding Yes 1 68 19 88 0.92
No 2 87 23 112
Total 3 155 42 200

‘p’ <0.05 was considered as statistically significant.

In the present study there were 116 (58 %) male and
84 (42%) female cases out of which 107 (53.5%) were
infants and remaining 93 (46.5%) were between the
age group of 1-5 years. 153 (76.5%) were of lower
social status (class III-V) and 47 (23.5%) were

belonging to upper status (class I and II). 57 (28.5%)
are of birth order 3 or more than 3 and 88 (44 %) were
living in overcrowded condition

No statistical significance was found with WHO
severity classification of Pneumonia and the studied
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socio demographic risk factors. Majority of the cases
were of birth order 2(86) belonging to class III (69)

and class IV (77) living in overcrowding condition
(44%).

Table 2: Comparing Perinatal risk factors with Pneumonia severity

Variability Pneumonia Severe Very Severe Total ‘p’ value

Place of Delivery Hospital 2 128 34 164 0.762
Home 1 27 8 36

Gestation Term 2 125 41 168 0.021
Preterm 1 30 1 32

Birth weight >25 2 91 34 127 0.065
<25 0 37 6 43
Not known 1 27 2 30

Immunization complete 2 116 29 147 0.725
Incomplete 1 39 39 53

Prelacteal feeds Yes 0 33 8 41 0.642
No 3 122 34 159

EBF Yes 2 114 22 138 0.031
No 1 41 20 62
Total 3 155 42 200

In our study out of 200 cases 36 (18%) were
delivered at home, 32 (16 %) were preterm births and
41 (20.5%) cases received pre lacteal feeds. 53 (26.5%)
were with missed immunization at birth or with
incomplete immunization for age.127 (63.5%) were
of normal birth weight, 43 (21.5%) were low birth
weight and birth weight was not known in 30 (15%)
cases. In our present study statistical significance was
found between pneumonia severity and gestation at
delivery, Exclusive breast feeding.

Discussion

In the present study, 200 ALRI cases were studied
for the risk factors affecting pneumonia severity.
ALRI among infants was 53.5% which in accordance
with previous studies by Savitha et al [9], Broor et al
[10] and Sehgal et al [11] where infants with ALRI
accounted about 52-62%. Young age (infants <12
months) was found to be risk factor for poor
prognosis [12]. This could be due to waning of
maternally conferred passive immunity towards the
latter half of infancy with other contributing factors
like narrow airways.

We observed that male (58 %) outweighed females
(42%) which were in comparison with studies done
by Savitha et al [9] (64.4%), Broor et al [10] (73.1%).
This probably can be explained by the importance of
cultural factors, such as preference in seeking medical
care for boys.

76.5% cases belonged to lower socioeconomic
status and overcrowding was seen in 44% cases.

28.5% were of birth order >3. All these can predispose
the children to acquire ALRTI due to increased
prevalence of malnutrition, poor ventilation and
spread of viral infections. Savitha et al [9] found
parental illiteracy, low socioeconomic status,
overcrowding and partial immunization were
significant socio demographic risk factors for ALRI.
They also found that administration of prelacteal
feeds, early weaning, anaemia and malnutrition as
significant risk factors.

In our study, 18 % cases were home delivery, 16%
were preterm births and 21.5% had low birth weight.
20.5% cases received pre lacteal feeds and 26.5% were
with partial/incomplete immunization. Only
gestation was significantly associated with
pneumonia severity. This could be explained by
higher incidence of malnutrition, anaemia among
preterms.

Tupasi et al [13] in their study found that the risk
factors that increase the incidence and severity of
lower respiratory infection in developing countries
include large family size, higher birth order,
overcrowding, low birth weight, malnutrition, lack
of breastfeeding, pollution and young age. Zafar F et
al [14] observed that delivery at home and respiratory
infection in the early neonatal period were found to
be associated with increased likelihood of pneumonia
compared to birth in hospitals. Jackson et al [15] in
their review found consistent significant association
between 7 risk factors (low-birth-weight,
undernutrition, indoor air pollution, incomplete
immunization at one year, HIV, breastfeeding, and
crowding) and severe ALRL

Pediatric Education and Research / Volume 5 Number 1 / January - April 2017
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Conclusion

Acute Lower Respiratory Tract infection remains
one of the major causes of morbidity and mortality in
children and frequent cause of health care seeking
both on outpatient and inpatient basis. Infants and
male children are affected frequently.

Among the studied risk factors period of exclusive
breast feeding and gestational age at birth were
significantly associated with pneumonia severity and
majority belonged to lower socio economic group
living in overcrowding condition. Young age,
preterms, Low-birth weight babies, malnutrition,
overcrowding, Indoor pollution and poor
socioeconomic status continues to be an important
predisposing factor for childhood respiratory illness.

Measures like improving the living conditions and
educating about need for family planning, birth
spacing and adequate antenatal care to prevent
preterm, low-birth weight, overcrowding and
malnutrition can decrease the ALRTI incidence.
Effective utilization of under-five clinics to ensure
availability of proper nutrition to combat malnutrition
and anaemia, and increasing the immunization
coverage and promoting exclusive breast feeding can
reduce the disease burden. Training of local health
personnel in early recognition, treatment and referral
of sick and at-risk children helps to improve the
morbidity and mortality profile.
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Original Article

Determinants of Nutritional Anaemia in Adolescents

Sunil Mhaske*, Ninza Rawal**, Vishnu Kadam***

*Professor & Head **Resident ***Associate Professor, Dept. of Paediatrics, PDVVPF’s Medical College & Hospital, Vilad Ghat,
Ahmednagar, Maharshtra, 414111.

Abstract

Objectives: To associate the severity of nutritional anaemia with serum levels of ferritin, vitamin B12 and
folate; and to determine demographic, socio-economic and nutritional correlates for nutritional anemia in
adolescents. Methods: Cross-sectional hospital-based study among 200 adolescents (10-18 y) with anemia.
Dietary intake (24-h recall), and serum levels of folate, vitamin B12 and ferritin were estimated. Results: Iron,
folate and vitamin B12 deficiency was present in 30.5% 79.5% and 50% of adolescents, respectively. Statistically
significant association was observed between severity of anemia and serum vitamin B12 levels, iron intake,
folate intake, Vitamin B12 intake, vegetarian diet, attainment of menarche and history of worm infestation.
Conclusion: Folate and vitamin B12 deficiencies are more common than iron deficiency in anemic adolescents.

Low dietary intake of these nutrients seems to be a significant determinant of their deficiencies.

Keywords: Ferritin; Folic Acid; Iron-Deficiency; Vitamin B12 Deficiency.

Introduction

Adolescence is a vulnerable period in the human
life cycle for the development of nutritional anemia.
Anemia has a negative effect on cognitive performance
in adolescents [1]. Choudhary, etal [2]. reported two-
thirds of the anemic adolescents in community were
suffering from iron deficiency anemia (IDA). Ina study
by Patra, et al. [3] on severely anemic adolescents
admitted in a tertiary care hospital, megaloblastic
anemia was most common type of anemia (42.5%)
and iron-deficiency accounted for 15% cases.
Compared to the vast amount of work done in
pregnant mothers and young children, there are
relatively few published studies in India evaluating
deficiencies of Iron, Vitamin B12 and Folate in
adolescents having nutritional anemia and its
association with severity of anemia. This study was
planned with an objective of finding association of
the levels of micronutrients with the severity of
nutritional anemia in adolescents.

Adolescence has been defined by the World Health
Organization as the period of life spanning the ages
between 10 to 19 years [4]. This is the formative period
of life when the maximum amount of physical,
psychological and behavioral changes takes place
and this is a vulnerable period in the human life cycle
for the development of nutritional anaemia, which
has been constantly neglected by public health
programs [3]. The prevalence is high in developing
countries like India & is mainly ascribed to poverty,
inadequate diet, pregnancy & lactation, late diagnosis
and poor access to health services in developing
countries [5].

Nutritional anaemia constitutes the most important
cause of anaemia in adolescents. It is mainly due to
deficiency of Iron, Vitamin B12 and Folate. Young
people are particularly susceptible to develop
anaemia because of their rapid growth and associated
high iron requirements. Also adolescent’s eating
behavior is guided by many factors such as personal
self-esteem & body image, making them skip meals to

Corresponding Author: Ninza Rawal, Resident, Dept. of Paediatrics, PDVVPF's Medical College & Hospital, Vilad Ghat,

Ahmednagar, Maharshtra, 414111
E-mail: ninzal6@gmail.com
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reduce weight and peer pressure indulging them in
unhealthy food habits making them prone to
nutritional anaemia .

Aim & Objectives

1. To study the types of nutritional anemia in
adolescents (10-18 yrs.) attending the hospital
and correlate severity of nutritional anemia with
serum levels of ferritin, Vit B12 & folate.

2. To determine demographic, socio-economic &
nutritional factors for anemia in adolescents.

Materials and Methods

The study was a cross-sectional observational
study. Adolescents coming to outpatient department
or admitted in the hospital satisfying the inclusion
criteria were included in the study.

Adolescents (age 10-18 years) attending the
outpatient department or admitted in the hospital,
and having hemoglobin values below the cut-offs
(Hb <12g/dL in 10-18 y girls and 10-14 y boys and
Hb<13g/dL in 15-18 y boys) were included in the
study after written informed consent from parent/
guardian. Those who had received blood transfusion
or hematinics in past 4 weeks or having apparent
infection (fever, diarrhea, cough or burning
micturition) or any chronic disease were excluded
from the study. A detailed history and physical

examination of the study population was carried out.
The premorbid dietary intake of the child was
assessed by 24-hour recall method. This data was
entered in ‘Diet soft’ software from which the daily
intake of iron, folate and vitamin B12 was calculated.
Complete blood count with peripheral smear
examination was done. Serum Ferritin was estimated.

The severity of anemia was graded as mild (>10 g/
dL but below age related cut-off for defining anemia),
moderate (7-9.9 g/dL) and severe (<7g/dL). Serum
vitamin B12 level of <200 pg/mL, folate level <5 ng/
mL and ferritin level <30ng/mL were considered as
deficient.

Inclusion Criteria

Age group: 10-18yr age.

Haemoglobin levels below the following cut-off
values:

Girls aged 10-18yrs Hb <12gm/dl.

Boys aged 10-14yrs Hb <12gm/dl.

Boys aged 15-18yrs Hb <13gm/dl.

Exclusion Criteria

Those who received blood transfusion in past 4
weeks. Those with known haematological or any
other systemic disorder (thalassemia etc.) and/or
evidence of apparent chronic infection (Tuberculosis,
malaria etc.)

Table 1:
Severity of anaemia Males Females Total
Mild (11-11.9 gm/dl) 56 (56%) 44(44%) 100 (100%)
Moderate (8-10.9 gm/dl) 47 (47%) 53 (53%) 100 (100%)
Severe (<8 gm/dl) 35 (35%) 65 (65%) 21 (100%)
Discussion associated with severe anemia which was similar to

Our study showed that deficiency of folate, vitamin
B12 and iron are common in anemic adolescents.
Higher proportion of severely anemic individuals
(20.5%) in our study can be attributed to hospital-
based nature of the study. Prevalence of iron
deficiency, vitamin-B12 deficiency and folate
deficiency in our study is comparable to earlier reports
from India [3-6]. Under the National programs (Iron
plus initiative and weekly iron folate
supplementation), the beneficiary receives
supplemental iron and folic acid. Deficiency of B12 is
currently not being addressed through these
programs [7,8]. Vegetarianism was significantly

the findings by Verma, et al. [9]. Attainment of
menarche was also significantly associated with of
anemia which was in agreement with the findings of
Heath, et al. [10] who reported that high menstrual
blood loss was associated with increased risk of
anemia. A significant association between history of
worm infestation and severity of anemia in the present
study was in agreement to findings of Shield, et al.
[11] who demonstrated a statistically significant
inverse correlation between hookworm egg count and
hemoglobin level.

Our study findings are limited by the hospital-
based design of the study. Another limitation is that
presence of infections which were not picked up on
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detailed history and examination could have
erroneously elevated the serum ferritin above the cut-
off used for defining iron deficiency anemia.

Conclusion

Folate deficiency was the most common followed
by Vitamin B12 deficiency & then irons deficiency.
Low intake of all the three nutrients is a significant
determinant towards causing nutritional anaemia.
Supplementation with not only iron and folic acid
but also Vitamin B12 is required through national
programmes. History of worm infestation is a
significant risk factor which should be taken care off.
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Abstract

Introduction: Children are infected with Human Immunodeficiency Virus mostly through vertical
transmission. In vast majority of cases, their father and mother both are HIV positive and sooner or later these
children become orphan. Though, there is significant decrease in new cases of HIV, both in children as well as
in adults, but the number of orphan children is increasing. These children are exposed to variety of adversities
which affects their health and survival. To study the health status of HIV infected orphan children and how
does it differ from their non orphaned counterparts, this study was undertaken. Methods: This is an hospital
based observational study, in which HIV positive children diagnosed as per NACO HIV testing guidelines,
between age 18 months to 15 years were included. Their orphan status was decided by history given by their
caregivers/ guardians. Thorough clinical examination and required investigations of both, orphan and non
orphan HIV positive children was done and their health status, morbidity and mortality were assessed. Result:
Out of 140 children, 47 were orphan and 93 non orphan. Mean age of double orphan children was 11.6 0
(SD+£1.42) years and single orphan children was 9.13 (SD+2.66) years. Grandparents, aunts and maternal
uncle were the care givers of these orphan children. Severe anaemia and severe under nutrition was more
common in orphan children than in non orphan. In 27.66 % orphan children severe immune suppression was
noted as compared to 12.90 % in non orphan children. Recurrent serious opportunistic infections were more
common in orphan children than in non orphan. Out of six deaths, five children were orphan. No significant
difference was noted in socio economic distribution, treatment adherence and follow up.

Keywords: Health Status; HIV Infection; Orphan Children.

Introduction nacoonline.org) gives this figure to be 70,000. Number

of orphan children due to HIV/AIDS is increasing.

) ) ) Roughly 1,500,000 - 2,500,000 children have been
Children are mostly infected through vertical  5haned by AIDS and about 6,000,000 - 10,000,000
transmission, from their mothers, either during 1 ,ve HIV positive parents (http://www.childline
pregnancy and intra partum period or during breast india.org.in). Over the period of time these children
feeding [1]. Prevalence of HIV infectionis decreasing i1l lose their one or both parents and will be
globally and so in India also. Incidence of new HIV' 5haned. According to an estimate, only 2% children
infectionin childrenis also decreasing. 58% reduction developing countries were orphan before AIDS era
in number of HIV infected children (<15 yearsofage)  py¢ this number has increased to 7 - 11% with HIV /
has begn reported during. 2002-2013 worldw.ide 2. AIDS epidemic [3]. An ‘orphan’ is defined as a child
According to UNICEF India (http:/ /www.unicef.org  \vho has “lost one or both parents’- United Nations.
/india/children) there are 220,000 children infected  Thege are the children who are the most vulnerable to
by HIV in India while NACO (http;//wwWw.  pecome the victim of variety of diseases, environmental
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hazards, neglect and exploitations. To study the
health status, routine care and follow up, morbidity
and mortality in these children and to compare it with
HIV infected non-orphaned children, this study was
under taken.

Methods

This is a hospital based observational study,
carried outat S.N. Children Hospital, Department of
Paediatrics, M.L.N. Medical College Allahabad, UP,
during the period April, 2005 - October, 2012.
Children between the ages 18 months - 15 years, who
were freshly diagnosed HIV positive as per NACO
HIV testing guidelines, were included in the study.
Children below the age of 18 months and previously
diagnosed HIV positive children were not the part of
this study. These children were selected from ART
Center, S.R.N. Hospital and S.N. Children Hospital
Allahabad, UP. Both hospitals are the associated
hospital of M.L.N. Medical College Allahabad.
Parents and / care givers were counseled by qualified
counselors. Informed and written consent was taken
to interrogate and examine the children. Detailed
history was taken and thorough clinical examination
of every child was done. Complete Blood Count (CBC)
and CD4 count of every child was done.
Investigations for Opportunistic Infections (OI) were
carried out where ever required. Every child was
classified for WHO clinical and immunological
staging. Data was recorded on pre structured
proforma. Orphan status of children was decided by
history obtained from care givers. The children who
lost their both parents were called “double orphan’
and those who lost their one parent were termed as
‘single orphan’ as per definition given by UNICEF.
These children were assessed for their nutritional
status, Haemoglobin level, CD4count and CD4%,
immunological staging, presence of opportunistic
infections, morbidity and mortality. They were also
assessed for treatment compliance and follow up
visits. Every child was followed up minimum for 18
months. Those who failed to appear in the follow ups
for six months they were labeled as ‘lost to follow

7

up’.
Statistical analysis- Simple percentages were used

to describe nominal data, mean and standard
deviations were used to describe normally distributed
data. Z proportion test was used to compare two
independent groups and p values were calculated.

Result

A total of 140 HIV positive children between ages
18 months to 15 years were the part of this study.
97.86% children were infected through vertical
transmission. Out of these, 10 children lost their both
parents and 37 lost either father or mother. 93 children
had their both parents alive. Age and sex wise
distribution of these children has been shown in table
1. Mean age of double orphan children was 11.60
(SD£1.42) years and single orphan was 9.13 (2.66)
years. 36.16% orphan children were significantly
under nourished (weight for age is <60% of expected)
while in non orphan group 19.34% children were in
state of significant under nutrition. Severe anaemia
(Hb%<7gm) was noted in 14.80% orphan children
while in non orphan it was 5.37%. In both the groups
around 80% children were in lower socio economic
status according to B. G. Prasad’s modified
classification, as shown in Table 2. On the basis of
WHO clinical staging 82.98% orphan children were
in stage II and Il and 81.71% non orphan children.
Distribution of children on the basis of WHO
immunological staging (Table 3) shows that 27.66%
orphan children were in stage IV as compared to non
orphan children where it is 12.9% only. Table 4 shows
p values for different comparison groups. 25.53%
orphan children had recurrent attacks of serious
opportunistic infections while 19.35% non orphan
children had such Ols. Out of total six deaths, five
children were orphan. Ols responsible for death were
cryptococcal meningitis, tubercular meningitis,
encephalopathy, milliary tuberculosis and severe
bronchopneumonia with fungal infection, one in each
case. Four (8.51%) orphan and Five (5.37%) non
orphan children were lost to follow up. Grand
parents, aunts and maternal uncles were the care
givers of orphan children. At the end of 18 month,
70.56% orphan children and 72.75% non orphan
children were noted to be regular in follow up and
treatment adherence.

Table 1: Age and Sex wise distribution of orphan and non orphan children

Age in years Male Female
Orphan (number)  Non orphan (Number) Orphan (number) Non orphan (Number)
1.5-05 yrs. 00 29 00 12
05-10 yrs. 19 16 06 20
10-15 yrs. 15 12 07 04
Total 34 57 13 36
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Table 2: Socio Economic Class of orphan and non orphan children.

S.E Class Orphan Non orphan
n-47 % N-93 %

I - Upper class 03 06.38 02 02.15
IT - Upper middle 06 12.76 18 19.35
III - Lower middle 17 36.17 32 34.40
IV - Upper lower 17 36.17 35 37.64

V - Lower class 04 08.52 06 06.46

Table 3: Immunological staging of children.
Immunological Orphan Non orphan
staging n-47 % N-93 %
I 15 31.91 35 37.65
II 05 10.64 22 23.65
I 14 29.78 24 25.80
v 13 27.67 12 12.90

Table 4: Comparison of different conditions between two groups and their p values

Conditions Orphan Non orphan p Value
n-47 n-93

Significant under nutrition 36.16 19.34 0.0247
Severe anemia 14.80 05.37 0.017
Severe immune suppression 27.60 12.90 0.0479
Severe Ols 25.33 19.35 0.0214
Mortality 10.63 01.07 0.011
Follow up 70.56 72.75 0.072

All p values < 0.05 are significant.

Discussion

Majority of the children acquire the HIV infection
from their mothers and mothers get it from their
husbands on most of the occasions. Though,
significant decrease in morbidity of HIV infection
have been noted due to availability and use of anti
retroviral treatment and prophylaxis for Ols [4,5], yet
over a period of time parents die and children are
orphaned. Number of orphan children due to AIDS/
HIV is increasing [3]. In our study, out of 140 HIV
infected children, 47 (33.57%) were orphan, 26.42%
single orphan and 6.8% double orphan. Ira Shah [6]
has reported 40% HIV infected children were orphan,
out of which 7.5% were double orphan. We found
100% orphan children were over the age of five years.
Unicef report also says that 95% of all orphans are
over the age of five years. Mean age of children when
single parent died was 9.13 (SD £2.66) years and
when both parents died was 11.60 (SD +1.42) years
in our study. Ira Shah (6) in her study has reported
mean age when mother had died was 5.6 £ 2.2 yrs,
when father had died 7.08 + 3.5 years and when both
parents had died was 10.9 £ 2.4 years (p = 0.04). In
our study 36.16% orphan children were significantly
under nourished while this number was 19.34% in
non orphan children. Lack of parental care adversely
affects the nutritional status of children. This view is

also supported by Bicego etal [7] and Deininger et al
[8] where they noted that orphans were particularly
disadvantaged in terms of nutritional status and
growth. Like many other studies [9,10] we also noted
that anaemia was a common finding in children of
both the groups but severe anaemia was more
common (14.80%) in orphan than in non orphan
where it was 5.37%. Under nutrition and anaemia is
a common association in HIV infected children [11].
Around 80% children of both the groups were from
lower socioeconomic status. We found that 57.44%
orphan children were in immunological stage IIl and
IV while 38.70% non orphan children were in Il and
IV immunological stage. It reflects that more of orphan
children were immunologically compromised and
this explains why these children had recurrent
serious Ols as compared to non orphan children. In
our study we noted that 25.53% orphan children
had recurrent serious opportunistic infections as
compared to non orphan children where this figure
was 19.35%. Many other studies have also reported
that orphan children are more vulnerable to health
problems than non orphaned [7,12-14]. Muller and
Abbas [15] 1990, also noted that lack of parental
protection opens door for child abuse, neglect and
illnesses. We observed that mortality was high in
orphan children as out of six deaths, five children
were orphan. This could be due to poverty, lack of
care, neglect and delay in seeking treatment for Ols.
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Deininger et al [8] also found that orphans are at
increased risk of illnesses and death. Orphans have
greater barrier to care due to social and economic
constrains leading to lesser survival [4]. In our study
we noted that 31.91% of orphan and 30.10% of non
orphan children were on ART. In a study of global
information and advice on HIV & AIDS 32% of
children with HIV were receiving ART [17] At the
end of 18 months, 70.56% orphan and 72.75% non
orphan children were noted to be regular in follow
up and adherent to ART. This difference is not
significant. In other studies also [16], over 75% to
80% children reported perfect adherence to ART. Ira
Shah [6] in her study has reported that there was no
statistical difference in follow up (p=0.48) or initiation
of ART (p=0.04) in orphaned and non orphaned
children.

Conclusion

There was no significant difference in
socioeconomic status, treatment adherence and follow
up visits in HIV infected orphan and non orphan
children but there was significant difference in their
nutritional and immunological status. More orphan
children were severely under nourished, severely
anaemic and severely immune compromised thannon
orphan children. Double orphaned children were
worst sufferer. Morbidity and mortality was higher
in these children. We conclude that along with regular
follow up and treatment adherence, nutritional and
emotional support is an important factor to maintain
good immunological status to avoid recurrent serious
opportunistic infections and there should be someone
like mother and father to provide affectionate routine
care at home.
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Abstract

Background: During 2006-10, more than 16 per cent of the world’s children under the age of 5 years were
underweight for their age. The proportion ranged from 1.0 per cent of children in developed countries to 25 per
cent in developing countries. In India, the national family health survey (NFHS) 2005-06 included survey of
the nutritional status of young children. Both chronic and acute under nutrition were found to be high in all 7
states for which reports have been received, namely, Haryana, Karnataka, Maharashtra, Orissa, Tamil Nadu,
Uttar Pradesh and Goa. Poverty, unsanitary conditions, lack of education and poor rearing practices are some
of the major contributory factors. Optimal infant and young child feeding mean that mothers should start to
breastfeed within half an hour of birth and continue exclusively for the first six months till two years, together
with nutritionally adequate, safe and age appropriate complementary feeding. Improving infant and young
child feeding practices in children 0-23 months of age is critical to improved nutrition, health and development
of children. One of the ways to effectively reduce the growing under-five mortality rate is the timely introduction
of complementary feeding. Objectives: To determine various weaning practices in Raichur. To determine the
effect of weaning on growth. To determine the effect of weaning on various systemic illnesses. To determine
effect of weaning on nutritional status of children. Methodology: It is a prospective study comparing the various
weaning practices and their effect on growth of the children of age 6 months to 2 years visiting pediatric OPD
in Navodaya medical college hospital during the period of November 2014 to December 2015. A total of 300
children were included in the study by simple random sampling. The need for the study has been explained to
the parents and prior consent has been taken. Ethical committee clearance has been obtained before performing
the study. A detailed history taking with a pre-structured questionnaire on feeding habits of children has been
taken. Anthrapometric parameters such as height, weight and mid arm circumference have been measured for
all the children to determine the growth parameters in children based on the weaning practices. Complete
Systemic examination has been performed to rule out any systemic illness. Investigations such as a complete
blood examination, urine examination, stool examination and chest x-ray to rule out systemic infections
associated with malnutrition. Results: It is found that the prevalence of malnutrition and systemic illness were
more in 12months to 24 months when compared to younger age group. The growth parameters are hindered
more in the elder age group when compared to younger age group. Coming to weaning practices the most
common feeds were annaganji and jowahar roti in younger age group and elder age group respectively. Most
of the children of the younger age group are still being breast fed frequently compared to the older age group.
Interpretation and Conclusion: As discussed earlier weaning is not new to India, as the history suggests that
there was literature regarding weaning since the times of Charaka; Shrushutha and Kashyapa which advice
exclusive breast feeding for first 6 months and complimentary feeding from 6 months with continuation of
breast feeds up to 2 years. Our study shows that there is high prevalence of under nutrition and childhood
illness in children of age group 12 to 24 months as compared to children of age 12 to 24 months. As age
increases energy density of breastfeeds decreases and frequency of breastfeeding decreases and the nutrition
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is mainly from the weaned foods. Hence, in a setting of inadequate weaning the prevalence of malnutrition

and childhood illnesses increase with age.

Keywords: Weaning; Malnutrition; Breastfeeding; Nutrition; Complementary Feeding; Anthrapometry;

Childhood Illness.

Introduction

Infant feeding practices comprises of breast feeding
and complimentary feeding which directly affects the
nutritional status of children under two years of age
and ultimately has an impact on child survival.

During 2006-10, more than 16 per cent of the
world’s children under the age of 5 years were
underweight for their age. The proportion ranged from
1.0 per cent of children in developed countries to 25
per cent in developing countries [1]. In India, the
national family health survey (NFHS) 2005-06
included survey of the nutritional status of young
children. Both chronic and acute under nutrition were
found to be high in all 7 states for which reports have
been received, namely, Haryana, Karnataka,
Maharashtra, Orissa, Tamil Nadu, Uttar Pradesh and
Goa [2]. Poverty, unsanitary conditions, lack
ofeducation and poor rearing practices are some of
the major contributory factors. Optimal infant and
young child feeding mean that mothers should startto
breastfeed within half an hour of birth and continue
exclusively for the first six months till two years,
together with nutritionally adequate, safe and age
appropriate complementary feeding. Improving infant
and young child feeding practices in children 0-23
months of age is critical to improved nutrition, health
and development of children. One of the ways to
effectively reduce the growing under-five mortality
rate is the timely introduction of complementary
feeding [3]

In Gujarat a community based study of feeding and
weaning practices in under five children has been
done. This study concludes that, false beliefs and
myths attached to child’s feeding, deeply rooted in
all strata of community, need to be replaced by sound
and scientific messages [4].

Hence, it is essential to study the various weaning
practices and their effect on growth parameters of
children to establish scientifically sound and
economical feeding practices.

Materials and Methods

Children of age 6 months to 2 years visiting

pediatric OPD in Navodaya Medical College Hospital
during the period of November 2014 to December
2015.

Inclusion Criteria
Age 6 months to 2years

2. Children who are exclusively breast fed for first 6
months

Children without an congenital anomalies

Children without any peri-natal insult

Exclusion Criteria

1. Children who are not exclusively breast fed for
first 6 months

Children with congenital anomalies
Children with perinatal insult

Children who are not staying with mother for
any reason

5. Upper and Upper middle class children
according to Kuppuswamy classification

Sampling Method

Simple Random Sampling
Size of the sample: 300

Method of Collection of Data

A detailed history taking with a pre-structured
questionnaire on feeding habits of children was
performed.

Measuring height, weight and mid upper arm
circumference was done. Complete Systemic
examination a complete blood examination, urine
examination, stool examination, chest X-ray for
Systemic infections associated with malnutrition. All
the data will be collected, compiled and interpreted
to establish proper weaning practices that promote
growth, development and health of the children aged
6months to 2 years.
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Ethical committee clearance has been taken from
the ethical committee board.

Results

Using the ‘Harvard’ standard as the reference
measurement based on the percentage of the median,
under nutrition was classified into normal (more than
90%), mild (90-75%), moderate (75-60%) and severe
(below 60%) Gomez et al. (1956).

The diagnosis of under nutrition was based on the

correlation between age and expected values of body
weight, body length and arm circumference.
Measurements of body weight and length were
recorded for all children while the arm circumference
was recorded only for children aged at least 12
months. The arm circumference of children below the
age of one year was not measured because of the fact
that babies have a lot of fat that makes accurate
measurement difficult.

Children were categorized into three groups-
normal nutrition (Group A), mild (Group B) and
moderate to severe under nutrition (Groups C). These

Table 1: Distribution of children by age, body weight and their nutritional status

Age in Months Normal (A) Mild (B) Moderate to Severe (C)
6toll 58(50.8) 27(23.6) 29(25.4)
12to 24 66(35.4) 50(26.8) 70(37.6)
Total 124(41.4) 77(25.6) 99(33)
P value >0.003 >0.05 <0.015

categories were examined separately for those aged 6
to 11 months and for those aged 12 or more months.

The results are summarized in Table 1-2.

There was a significant difference between
underweight among children 6-11 months (25.4%)
and that of children aged 12-23 months (37.6%).

Body Weight and Body Length

Overall, 40-44% of children were well nourished;
25-30% suffered form mild under nutrition while
27-33% were moderately to severely under
nourished. Comparison between the two age
groupings showed that while there was no

Table 2: Distribution of children by age and body length and their nutritional status

Age in Months Normal(A) Mild (B) Moderate to Severe (C)
6-11 64(56.1) 33(28.9) 17(15)
12-24 67(36) 55(29.5) 64(34.5)
Total 131(43.6) 88(29.3) 81(27)
P value <0.001 >0.05 <0.001

significant difference in the proportions of children
with mild under nutrition, the prevalence of normal
nutrition was higher and of moderate to severe under
nutrition lower in the 6-11 age group as compared to
those 12 months or older.

Only 15% of children aged 6 toll months were
stunted (chronic malnutrition) while stunting was
two times more i.e. 34.5% among children aged 12 to
24 months.

Weaning Practices

Breastfeeding and the Introduction of Water and
Semisolid Food

Overall, 92.8% of children were breastfed. Most of
the children aged 6-11 months (99.3%) and 88.8% of
those aged 12 months or more were being breastfed.
The difference in the proportions in the two groups
was significant. In both groups of children water

had been introduced in 97-99% and semisolid food
in 90-96% by the age of 6 months. There was no
significant difference between the groups in these
aspects.

Food Sources and Variety

The child’s source of nourishment, apart from
breast milk, depends on the food variety readily
available in the community, food prepared separately
for the child or for the family and those bought from
food vendors. In some communities children may be
denied certain types of food. The data collected
showed that meals were prepared separately for
children less than 12 months much more frequently
than for older kids (83.1% as against 63.8%; P< 0.001)
while vendor food was bought more frequently for
older kids than for those less than 12 months (67.9%
vs41.2%). The main food items prepared for kids less
than 12 monthswere plain “annaganji”(64.6%), i.e.
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rice starch “ roti” (14.9%), made from jowar and
commercial packed cereals (10.6%).

The main food items prepared for the older kids

Table 3: Various weaning foods

were plain “ annaganji” (19%) bread (13.4%) and (47.
4%) “roti” made of jowar . Bread is usualy taken with
tea. The children less than 12 months had relatively

Food Items 6tol1months 12to24 months P value
Jowar roti 17.2%(57) 36.8%(238) <0.001
Bread 4.2%(14) 14.4%(93) <0.001
Breast 5.1%(17) 2.9%(19) >0.05
Biscuits 1.5%(5) 2.8%(18) >0.05
Annaganji or cooked rice 65%(215) 34.2%(221) <0.001
Tea 2.7%(9) 4.2%(27) >0.05
Commercial cereals 1.2%(4) 0.5%(3) <0.03
Others 3%(10) 4.3%(28) >0.05
Total 100%(331) 100% (647)

more “annaganji” and less bread while the reverse
was true of the older children. Jowar roti was
consumed more frequently by the children of older
age group compared to that of younger age group.
Similar comments apply to the main foods bought for
the two age groups.

The various weaning foods given to children of
the two age groups had been summarized below (table
3) which was collected by 24 hour recall method.

Note: the number in the bracket indicates the total
number of servings of each food time in a day and
hence the number of servings for the study group of
300 was found to be 978 of various types of foods.

The results shown in the above table indicate that
the staple food of the community were jowar roti and
cooked rice. The consumption of roti is more in the
older age group compared to increased consumption
of rice based diet in the younger age group as the
mothers felt that the younger children had difficulty

Illness 6 to 11 months 12 to 24 months Total P value
n=114 n=186 n=300
Diarrhea 58.8% (67) 71.5%(133) 66.7%(200) <0.014%
Fevers 72.8%(83) 87.1%(162) 81.7%(245) <0.001%
Respiratory infections 70.1%(80) 72.5%(135) 71.6%(215) >0.05%

in consumption of roti and were given less frequently
were as for older children they were given more
frequently because of the easy preparation and longer
duration of storage.

Childhood Illness

Those examined include diarrhea, frequent fevers
and respiratory tract infections. The results are
summarized in Table 4.

Among the 300 children 200 presented with
diarrhea of which 67 were of younger age group and
133 were of older age group and the difference was
statistically significant. Of the 300 children 245 had
frequent fevers and the prevalence in younger age
group was 72.8% and older age group was 87.1% the
difference was again statistically significant. Coming
to the respiratory tract infections there wasn’t any
significant difference in both the age groups.

Diarrhea and frequent fevers occurred in a
significantly higher proportion of children aged 12

or more months than in the younger age group. The
number of episodes of diarrhea ranged from 1 to 10,
with a median of 4. There was however no significant
difference in the number of attacks between the two
groups. Upper respiratory tract infections also
occurred with similar frequency. Fevers were treated
mainly with antimalarials and antipyretics.

Antibiotics were given to less than 8% of children.
Antibiotics were used more for respiratory tract
infections than for diarrhea. In about 10-12% of cases
no treatment was given.

Discussion

Prevalence of Under Nutrition

Using the ‘Harvard’ standard as the reference
measurement based on the percentage of the median,
under nutrition was classified into normal (more than
90%), mild (90-75%), moderate (75-60%)and severe
(below 60%) Gomez et al. (1956) [4].
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The number of children who were under nourished
in the current study based on weight of the child was
found to be 66 i.e.49.2% of age group 6months to 11
months while that among the older age group were
120i.e. 64.6%. Among them the prevalence of moderate
to severe malnutrition was found to be statistically
significant in both the age groups i.e. 25.4% in
younger age group, while in older age group it was
37.6% and the p value was found to be <0.015%.

Coming to the length the percentage of children
falling withinthe normal range were more in the age
group 6 to 11 months when compared to thatin12 to
24 monthsi.e 56.1% and 36 % and the difference was
statistically significant.

Coming to stunting only 15% of children aged 6to11
months were stunted (chronic malnutrition) while
stunting was two times more i.e. 34.5% among
children aged 12 to 24 months. The difference was
statistically significant.

The percentage of malnourished children in study
area was more than reported by A Mittal et al[11]
(26.76%) and Arshad Farooq et al [12] (24.14%). It
was observed that majority of the malnourished
children were between the age of 12 months to 24
months. The proportion malnutrition was observed
to be increasing as age was increasing. Similar trend
was also reported by K.D. Bhalani et al.[13]
Deterioration of nutritional status with increasing age
was may be because of poor weaning practices.
During weaning process child is exposed to
deleterious synergistic action of malnutrition and
infection. Once the child become malnourished due
to weakened immune system, child become prone to
infection and may fall in vicious cycle of malnutrition
and infection, which increases with age.

The first year of an infant’s life is the period of
most rapid growth and an important nutrition
transition, when infants are given various types of
complementary foods along with breast milk. Our
results suggest that recommended IFPs of the prior
periods were important for the gain in weight of the
subsequent periods during infancy. In particular,
feeding practices during the first quarter and the first
half of infancy were significant for the subsequent
gain in weight during infancy. A 10% increase in the
feeding scale of 1-3 mo and 1-6 mo would increase
gain in weight by 90 g and 70 g, respectively. Because
weight is more sensitive than length to short-term
dietary changes (30) and also to childhood illnesses
(31-35), our results of the positive association
between IFPs and weight growth during infancy
corroborates the importance of following infant
feeding recommendations.

Although the associations between IFPs and gain
in length during 1-12 mo of life were statistically
significant, they were not biologically important. A
10% increase in the feeding scale would cause only a
0.05-cm gain in length during infancy. The small effect
of following the infant feeding recommendations on
length may result because these infant feeding scales
were relatively crude. They did not capture the
multidimensional nature of IFPs that might
contribute to better linear growth.

Weaning Practices

Breastfeeding and the introduction of water and
semisolid food

Overall, 92.8% of children were breastfed. Most of
the children aged 6-11 months (99.3%) and 88.8% of
those aged 12 months or more were being breastfed.
The difference in the proportions in the two groups
was significant. In both groups of children water had
been introduced in 97-99% and semisolid food in 90-
96% by the age of 6 months. There was no significant
difference between the groups in these aspects. From
the age of 6 months, an infant’s need for energy and
nutrients starts to exceed what is provided by breast
milk, and complementary feeding becomes necessary
to fill the energy and nutrient gap (57). If
complementary foods are not introduced at this age
or if they are given inappropriately, an infant’s growth
may falter. In many countries, the period of
complementary feeding from 6-23 months is the time
of peak incidence of growth faltering, micronutrient
deficiencies and infectious illnesses (58). (Infant and
Young Child Feeding: Model Chapter for Textbooks
for Medical Students and Allied Health
Professionals).

Even after complementary foods have been
introduced, breastfeeding remains a critical source of
nutrients for the young infant and child. It provides
about one half of an infant’s energy needs up to the
age of one year, and up to one third during the second
year of life. Breast milk continues to supply higher
quality nutrients than complementary foods, and also
protective factors. It is therefore recommended that
breastfeeding on demand continues with adequate
complementary feeding up to 2 years or beyond (13).

Complementary foods need to be nutritionally-
adequate, safe, and appropriately fed in order to meet
the young child’s energy and nutrient needs.
However, complementary feeding is often fraught
with problems, with foods being too dilute, not fed
often enough or in too small amounts, or replacing
breast milk while being of an inferior quality. Both
food and feeding practices influence the quality of
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complementary feeding, and mothers and families
need support to practice good complementary feeding
(13).

Childhood Illness

Diarrhea and frequent fevers occurred in a
significantly higher proportion of children aged 12
or more months than in the younger age group. The
number of episodes of diarrhea ranged from 1 to 10,
with a median of 4. There was however no significant
difference in the number of attacks between the two
groups. Upper respiratory tract infections also
occurred with similar frequency. Fevers were treated
mainly with antimalarials and antipyretics.

In the current study it has been observed there is a
significant increase in the childhood illness which
might be due to the increase in the percentage of
malnourished children which age. There was a
similar association noted with malnutrition and
childhood illness in the studies conducted by Bhatia
V et al in chandigarh and Awasthi S et al in
Uttarpradesh respectively.

Conclusion

Our study shows that there is high prevalence of
under nutrition and childhood illness in children of
age group 12 to 24 months as compared to children of
age 12 to 24 months.

There was higher intake of annaganji in 6months
to 11 months children and jowar roti in 12 to 24
months. The frequency of breast feeding has gradually
decreased with increasing age.

As age increases energy density of breastfeeds
decreases and frequency of breastfeeding decreases
and the nutrition is mainly from the weaned foods.
Hence, in a setting of inadequate weaning, the
prevalence of malnutrition and childhood illnesses
increases with age.

Recommendations

1. Weaning should be initiated at 6 months of age
with appropriate food sourcescommonly
available.

Proper hygiene to be maintained in handling and
feeding the child.

Simplehand washing before feeding the child can
bring down major illness.

Breastfeeding to be continued along with the
weaning feeds.

All children to be adequately immunized to
prevent the vaccine preventablediseases.

Maternal education has no role in weaning
practices, hence it needs to bestressed that all the
mothers to be adequately enlightened
regardingbreastfeeding, weaning, immunization
and hygiene.
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Abstract

Background: Congenital heart disease (CHD) is often associated with malnutrition and failure to thrive in
children. Children with congenital heart diseases are frequently undernourished irrespective of cardiac defect
and presence or absence of cyanosis. The aim of the study is to assess the effect of CHD on growth and nutrition
and to identify the areas of growth affected with reference to different anthropometric measurements. Materials
and Method: A case control observational study was carried out in children aged 0-14 years old with CHD in
our institute. All patients underwent an anthropometric evaluation (weight, height/length, head circumference,
mid-arm circumference, triceps and subscapular skin fold thickness) and standard growth charts (NCHS and
WHO) were used accordingly. Results: We had total of 40 patients, 27 (68%) had acyanotic congenital
malformation, while 13 (32%) had cyanotic cardiac malformation. Majority, 18 (82%) out of 22 cases above 5
years with CHD were underweight. Left to right shunt children with acyanotic malformation were tended to
have acute malnutrition and stunting was more severe in children with cyanotic defects, with 100% of them
affected. Majority of the children (42%) were undernourished with mid arm circumference below 13.5cms.
Conclusion: A significantly higher, that is, 82% were underweight and 86 % were stunted among children with
congenital heart disease. In conclusion it can be stated that children with congenital heart disease have highly
statistically significant growth retardation (P<0.001) by student t- test.

Keywords: Congenital Heart Disease; Underweight; Stunting.

Introduction factors for the development of the severe malnutrition.
Children with cyanotic heart disease with pulmonary
hypertension are the most seriously affected requiring

Congenital cardiovascular defects, also known as more aggressive nutritional therapy [3].

congenital heart defects (CHD), are structural
problems that arise from abnormal formation of the
heart or major blood vessels present from birth or
manifesting any time after birth or may not manifest
at all. The overall incidence of congenital
malformation in live birth is 0.8 % [1]. CHD comprise
about 30% of all congenital malformation in the new
born [2]. Severe malnutrion may occur in children
with congenital heart defects due to an imbalance
between energy intake and consumption. Heart failure
and pulmonary hypertension are the most important

Cyanotic patients are affected in growth, depending
upon the severity of tissue hypoxemia and degree of
physiological adaptation. Weight and height are
affected equally in cyanotic patients. Acyanotic
lesions especially in combination with septal defect,
left to right shunt will affect weight only. In short,
acyanotic lesions were related to acute malnutrition
whereas cyanotic lesions were related to chronic
malnutrition [4]. Infants and children with CHD
exhibit a range of delay in weight gain and growth.
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In some cases delay can be relatively mild, whereas
in other cases, the failure to thrive can result in
permanent physical or developmental impairment
Bl In caring for these children, it is important to
develop a nutritional strategy and takes into
account all of the factors at play, both physical and
psychological. Therefore, there must be an effort
between parents, physicians, nurses and other
health care professionals to develop a plan that
will be appropriate on an individual basis [6]. The
aims of this study were to determine the
anthropometric profiles and prevalence of
undernutrition in children with CHD by using
anthropometric measurement. Those
measurements are useful in early detection of CHD
and assessing the prognosis of the basic cardiac
defects and their complication.

Materials and Methods

A case control observational study was carried
out in children aged 0-14 years old with CHD who
had consultation in our outpatient clinic. This study
was conducted from August 2015 to July 2016.
Children who met the inclusion criteria for age, and
who had no definitive or palliative treatment given,
were taken up for the study.

Inclusion Criteria

1. 0-14 years both male and female with congenital
heart diseases (cyanotic & acyanotic) clinically
detected and confirmed by investigations and

2. Patients who have not undergone any surgical
intervention.

Exclusion Criteria
Major congenital malformation other than CHD.
Neurological disability
Other obvious causes of malnutrition
Chronic infections

Endocrinal causes of growth retardation

AL I

Known chromosomal abnormality syndromes

Diagnostic criteria of congenital heart disease

1. Clinical examination,
2. ChestX-ray
ECG

4. Echocardiogram to determine the type of CHD.

The following anthropometric parameters were
studied:

1. Weight

2. Height /length

3. Head circumference

4. Mid-arm circumference

5. Triceps and Subscapular skinfold thickness

Anthropometric measurements were performed
using same equipment throughout the study.
Assessment of growth in these children by
anthropometric measurements was done and
compared with 50 th centile for age and sex, NCHS
and WHO charts [7]. Statistical analysis was done by
using software SPSS version 10.

Results

40 patients with congenital cardiac malformation
were registered for this study. 16 (42%) were female
and 24(58%) were males. Age wise distribution of
children with acyanotic and cyanotic cardiac
malformation in the subject group were divided into
age groups of <byears, 5-10 years and >10 years.
Majority of the children with CHDs, 18(46%) were
pre-schoolers (<5 years), followed by 15(38%) in age
group of 5-10 years and 7(16%) above the age of 10
years. 27 (68%) had acyanotic congenital
malformation, while 13 (32%) had cyanotic cardiac
malformation. Echocardiographic diagnosis of
cardiac defects revealed that Ostium Secundum Atrial
Septal Defect (ASD) in 11(28%) of the children as the
commonest. The second most common cardiac
malformation was Patent Ductus Arteriosus (PDA)
in 9(22%). Thus ASD and PDA together comprised
over half 20 (50%) of cardiac defects. The third
commonest cardiac malformation in the present study
was Ventricular Septal Defect (VSD) in 8(18%) cases.
Tetralogy of Fallot (TOF) in 7(16%) cases ranked
fourth and all were male children. There were 2 (6%)
cases of D-Transposition of Great Artery (DTGA).
There were two cases of Double Outlet Right Ventricle
(DORV) in 1(4%) and there were 1 (4%) cases of
Ebstein’s Anomaly and there was 1 (2%) case of
Pulmonary Stenosis. Assessment of the mean
observed value for weight in children with congenital
cardiac malformation was 14.97 kgs significantly less
than 21 kgs expected value for age and sex, NCHS
standards (P=0.038) as in Table 1.

According to Indian Academy of Paediatrics (IAP)
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Table 1: Comparison of observed mean weight, standard deviation, t-test and P-value.

Group Mean weight

S.D t-Value P-Value

Observed value (CHD) 14.97

8.60 2.0 0.038

Table 2: Assessment of nutritional status by weight for age according to IAP classification for children less than 5 years of age.

CHD Normal >80% GR I PEM 71-80% GR II PEM 61- 70% GR III PEM 51- 60% GR IV PEM <50%
Acyanotic - 11 - 3 3 4 1
Cyanotic - 7 0 3 3 1 0
Total-18 - 6(36%) 6(36%) 5(27%) 1(3%)
Table 3: Wellcome Trust Classification - Weight for age for children above 5 years of age.
CHD Normal >80% Underweight 80-60% Marasmic <60% Total
Acyanotic 3(14%) 15(68%) 0 18
Cyanotic 1(4%) 3(14%) 0 4
Total 4(18%) 18(82%) 0 22
Wellcome Trust Classification - Weight for age for children above 5 years.
Table 4:
Group Observed value CHD S.D t-value P-value
Mean height(cm) 99.38 107.6 10.9 0.001
Mean head circumference (cm) 44.6 3.3 -1.6 0.05
Mean MAC (cm) 12.70 1.2 -7.0 0.001
Mean triceps skinfold thickness 55 0.61 -7.0 0.001
(mm)Observed value CHD
Mean subscapular skinfold thickness (mm) 451 0.53 -9.9 0.001

There was a significant mean difference between observed value and expected value (p=0.001).

[8] for children less than 5 years, only 3(17%) children
with CHD had normal growth in terms of weight for
age in the present study. A large majority of children
(83%) with cardiac disease failed to gain weight
adequately, among whom 6 (36 %) had Protein energy
malnutrion (PEM) grade I, 6(36%) had grade Il PEM
and 5(27%) had grade Il PEM and 1 (3%) had grade
IV PEM. Growth pattern with regard to type -
acyanotic and cyanotic malformations revealed that
3(17%) had grade I malnutrition and 3(21%) had
gradell1 (3%) had gradeIlland 1 (3%) had grade IV
malnutrition with acyanotic malformation and;
3(17%) had grade I PEM and 3(14%) had grade 1I
PEM and 4(3%) had grade III PEM in cyanotic
malformation as shown in table 2. According to
Wellcome Trust classification [9], majority 18 (82%)
out of 22 cases above 5 years of age with CHD were
underweight (80-60%) but no one was marasmic as
in Table 3.

According to Waterlow’s classification of stunting
[10], height for age (H/A), height was similarly
affected in children with cardiac defects. There was
statistically significant difference of 8.22 cms
between heights of the children with CHD 99.38
cms, compared to expected 107.6 cms, NCHS
standards for age and sex (P<0.001) by student t-
test as in Table 4. According to Waterlow’s
classification [8] only 6(14%) of these children

had adequate height for age and sex, a large
majority 34 (86%) were stunted, among whom
half 20 (50%) suffered from moderate to severe
stunting and only 14 (36%) suffered from
marginal stunting. Stunting was more severe in
children with cyanotic defects, with 100% of them
affected, 5(14%) were severely stunted while
2(6%) were moderately stunted and 3(8%) had
marginal stunting. Majority of children in
acyanotic had marginal to moderate stunting.

Head circumference was estimated in children with
congenital cardiac malformation and mean was 44.6
cms which was not significant when compared to
normal expected mean 46 cms value for age and sex
according to WHO standards. There was no
significant mean difference between observed head
circumference and expected head circumference
(P>0.05) .

Mid-arm circumference was estimated in 18
children between the age of 1 to 5 years with
congenital heart disease with mean MAC value 12.68
cms and which was highly significant (p<0.001)
when compared to normal expected mean 15.28 cms
value for age and sex according to WHO standards.
There was significant mean difference between
observed mid- arm circumference and expected mid-
arm circumference (P<0.001) .
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The mean observed value for triceps skin fold
thickness recorded in children with congenital
cardiac malformation was 5.5 mm, significantly less
than 8.12 mm (P<0.001) expected value for age and
sex, WHO standards. The mean observed value for
subscapular skin fold thickness recorded in children
with congenital cardiac malformation was 4.51mm,
significantly less than 6.17 mm (P<0.001) expected
value for age and sex, WHO standards. There was
significant mean difference between observed and
expected subscapular skin fold thickness (P<0.001).

Discussion

The present study revealed that a majority, 27(68%)
children had acyanotic malformation and 13 (32%)
cyanotic malformation. Diagnosis of type of leading
cardiac defect in the present study was ASD 11 (28%),
followed by PDA 9 (22%), VSD 8 (18%) and TOF 7
(16%). While study from Mumbai reported VSD in
29% as the leading defect followed by ASD 24% and
TOF 17.6% [10]. A study from Delhi reported VSD
(34%) as the commonest diagnosis followed by PDA
(18.6%) [10].

Age was found to be an inverse factor, the older
one had less chance for malnutrition and was
reported by Villasis Keever MA, et al in Mexico [13].
100% children with cyanotic malformations were
stunted, compared to those with acyanotic
malformation. The study also showed significant
growth retardation for children with cyanotic
malformations, more for height, nearly 60% compared
to 45% for weight. In contrast the study by Varan B
reported that cyanotic children were more
malnourished for weight for age and height for age
[3]. A study by Tambic-Bukovac L [10], showed
statistically significant growth retardation in 222
children with cardiac disease as compared to 50 in
the control group, by values of body weight and
height (p<0.001). Weight retardation was more
marked than retardation in body height (p<0.001).
Growth retardation was more significant in the
cyanotic children than in those with acyanotic heart
disease (p<0.001).

Among the children with left to right intracardiac
shunt, growth retardation was found to increase
proportionally with size of the shunt and was most
significant in patients with large left to right shunt
(QP/Q5>1.80) (p>0.01) [9]. In this study only 20 (40%)
had income above Rupees 1000 per person.
Commonest symptoms were recurrent upper
respiratory infections with breathlessness in 58 % of
patient followed by cyanosis in 24% of patients,

cyanotic spellsin 10% and congestive cardiac failure
in 8%. Thus growth is affected in children with
congenital heart disease, being highly statistically
significant when compared to expected values, in
terms of weight height, mid-arm circumference and
skin fold thickness for age and sex, 50 th centile,
NCHS and WHO standards (p<0.001).

Around 90% of children were malnourished,
indicating that children with CHD significantly
suffered from growth failure. Failure to gain weight
was seen in those with acyanotic malformation while
stunting was seen with cyanotic CHD. Mid-arm
circumference and skinfold thickness were also
reduced significantly (p<0.001) in present study.
Head circumference between children with acyanotic
and cyanotic defect showed no difference. Severity of
the cardiac lesions and malnutrition put children
with CHD at risk for increased morbidity and
mortality. Hence, strategies for intervening in the
monitoring of growth, a more intensive nutritional
rehabilitation, and early corrective surgery should be
done to optimise the outcome. Some limitations in
our study should be considered. Firstly, this study
was conducted in hospitalized patients and hence
the results in this study are not a truerepresentative
of the general population. Secondly, possible risk
factors such as number of family members, mid-
parental height, were not analysed in this study.
Thirdly, our exclusion criteria may have caused
selection bias, leading to underestimation of the true
prevalence of malnutrition as some excluded cases
may have had more severe malnutrition.

Conclusion

Congenital heart disease in children constitutes
an organic cause for failure to thrive. The child needs
increase calorie intake for increased cardiac work,
sympathetic over activity, recurrent respiratory
infections, and hypoxia, in addition, congestive
cardiac failure causes difficulty in feeding with poor
intake and malabsorption. Hence growth failure is
inevitable in symptomatic children with congenital
heart disease, which was noted among nearly 90% of
the cases with regard to weight, height, mid-arm
circumference and skin fold thickness, compared to
50 th centile of NCHS and WHO standards being
highly statistically significant (P<0.001) by student t-
test.

The two main groups of structural heart defects,
acyanotic and cyanotic heart disease show a distinct
pattern of growth failure. Children with acyanotic
malformations such as ASD, VSD, PDA, PS etc.
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manifested with characteristic symptoms of poor
feeding, fatigue, dyspnoea, tended to gain less weight
and to be leaner than those with cyanotic defects such
as TOF, DORV, D-TGA, who have decreased oxygen
carrying capacity which affects the growing ends of
the epiphyseal plates of long bones affecting growth
and hence severely stunted in height. Mid arm
circumference and triceps and subscapular skin fold
thickness were also affected significantly in present
study. PEM and growth retardation are probably the
most wide spread, health and nutritional problems
in developing countries. In India, 43% under-fives
are underweight and 48% stunted in comparison a
significantly higher 82% underweight and 86%
stunted among children with congenital heart disease.
The difference of 40% contributed by cardiac defect
as cause for growth failure is significant. In
conclusion it can be stated that children with
congenital heart disease have highly statistically
significant growth retardation (P<0.001) by student
t- test.

Children with CHD are at risk for increased
morbidity and mortality. Strategies for growth
monitoring, nutritional rehabilitation, and early
surgery should be done in these children.
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Abstract

Background: Malnutrition is a widespread public health problem and the child is the chief victim of interplay
of nutritional, socioeconomic and health factors that cause malnutrition. It affects the potential for growth of
the child and causes high mortality in the later years of life. There is increased risk of diseases and deaths in the
adults who have been undernourished in their childhood. Aim: Assessment of cardiac function in malnourished
children of Central India. Materials and Methods: The present study was conducted to compare cardiac
dysfunction between a group of malnourished children and a control group of the same age and sex and to
investigate the variables like xray, ECG,2D ECHO and Cardiac troponin among study group. Results: Mean
among the cases for QT interval was 332.2 +44.59 msec and controls were 293.4 +28.54 msec. (P<0.001). Mean
among the cases for QTc interval was 426.7 +27.5 msec and controls was 379.5+24 msec. (P<0.0001).Mean
LVM among cases was 31.58+13.6 and control was 47.14+15.68. There was significant difference in LVM
among cases and control (P<0.0001). Conclusion: Malnutrition has a definite effect on cardiac volume, muscle
mass, as well as the electrical properties of the myocardium. The electrocardiographic findings showed
increased QT and QTc intervals. The echocardiographic examination shows decreased interventricular septal
thickness, decreased left ventricular dimensions, decreased left ventricular posterior wall thickness, decreased
fractional shortening and left ventricular mass suggesting cardiac atrophy and impaired left ventricular systolic
functions.

Keywords: Malnutrition; ECG; 2D Echo; Xray; Cardiac Troponinl.

Introduction child and causes high mortality in the later years of
life. There is increased risk of diseases and deaths in

o ) ] the adults who have been undernourished in their
Malnutrition is a widespread public health  hjidhood [3,4]. Nutritional status of the child
problem and the child is the chief victim of interplay depends indirectly on the various factors such as level
of nutritional, socioeconomic and health factors that ¢ employment, food availability, food consumption
cause .rnalnutritiop [1]. The qua}lity of nation’s health pattern, purchasing power of people, distribution of
is mainly determined by the investment made for  j-ome, food distribution in the household amongst
development of child population. The three of eight ¢ family members, level of knowledge, literacy and
millennium development goals emphasise on child government schemes. Improved economic

health, reduction  of ) child mortality and development contributes toimproved nutrition and
improved maternal health, indirectly leading towards ;e versa [5].

a healthy nation [2]. Malnutrition has adverse effects
on the child’s health. It decreases the life expectancy
of the child. It affects the potential for growth of the

In India, there is prevalence of wasting and
stunting, causes being lack of food, poor hygiene, poor

Corresponding Author: Umesh V. Biyani, S12, Yashodha PG Boys Hostel, AVBRH Campus; Acharya Vinoba Bhave Rural
Hospital, Paloti Road, Sawangi (Meghe); Wardha 442002.
Email: umeshbiyani303@gmail.com

Received on 23.01.2017, Accepted on 30.01.2017

©Red Flower Publication Pvt.Ltd



30 Umesh V. Biyani & Amar M. Taksande / Assessment of Cardiac Function in Malnourished Children of Central India

sanitary practice in the household, poverty, illiteracy
amongst the mothers and lack of health care facilities.
These problems prevail more commonly in rural
India. Since independence, agricultural production
has increased by many folds, however the infant
mortality rate and death rate have come down by one-
third, and malnutrition has come down by one-fifth
only. This means that despite of adequate food
production there is prevalence of malnutrition

It has been found out that heart failure and cardiac
arrhythmias are amongst the few causes of death in
malnutrition. The risk of death increases with mild
undernutrition and as the severity of undernutrition
increases, the risk increases exponentially.In most
children with third-degree malnutrition, cardiac mass
is decreased. Cardiac troponins are regulatory
proteins of the thin actin filaments of the cardiac
muscle. Myocardial cell injury results in the release
of cardiac troponin, which differs from troponin
isoforms of the skeletal muscle, and thus is a highly
sensitive and specific biomarker of myocardial
damage [6]. It is a common and serious problem in
the developing countries mainly in the rural areas.
The present study was conducted to compare cardiac
dysfunction between a group of malnourished
children and a control group of the same age and sex
and to investigate the variables like X-ray, ECG, 2D
ECHO and Cardiac troponin among study group.

Materials and Method

Study Design

The present study was a case control study and
was done at Tertiary care hospital, Jawaharlal Nehru
Medical College & Acharya Vinoba Bhave Rural
Hospital (AVBRH) Sawangi,Wardha. The AVBRH,
Sawangi is the rural medical college located in
Maharashtra. This study was conducted in the
Pediatric Department at AVBRH. The sample Size
was 100 (50 cases & 50 controls) and study period
was from September 2014 to September 2016.

Method of Collection of Data

Parents of all the subjects (cases as well controls)
were interviewed using study questionnaire. The
content of the questionnaire included:

A: History
Following details were interviewed

* Demographic characteristics: child’s name, sex,
address and religion.

Subject’s conditions at birth: gestational age, birth
weight

A detailed dietary history was taken by
interviewing the child’s mother using a 24-hour
recall method.

B:Physical Examination

General physical examination: Temperature,
pulse, respiratory rate, cyanosis, clubbing, lymph
nodes, pallor etc.

Systemic examination: cardiovascular system,
respiratory system, abdomen etc was done to
exclude the presence of any chronic illness.

C. Anthropometry

All subjects undergone an anthropometric
evaluation at presentation. Anthropometric
indices were recorded as recommended of weight
to the nearest 0.1 kg by weighing scale machine
and height to the nearest 0.5 cm using measuring
tape.

Body mass index (BMI) was calculated by the
formula:

BMI = weight (kg) / height (m)>.

Inclusion Criteria
Cases: Children with Malnourished

Controls: Consisted of age and sex matched
subjects without malnourished who were
visiting Pediatric OPD and admitted in the
Pediatrics ward during the study period.

Exclusion Criteria
Not willing to participate in the study

Pre-term infants or intrauterine growth
retardation at birth.

Any documented cardiothoracic event
(congenital heart disease, pericarditis,
cardiomyopathy, acute severe lower respiratory
tract infection, etc.).

Severe anemia (Hemoglobin level <6 g/ dl).

Operational Definition

The WHO recommends the use of standard
definitions and classifications for malnutrition
(undernutrition) based on calculated Z scores for
anthropometric indices [28-29].

Pediatric Education and Research / Volume 5 Number 1 / January - April 2017



Umesh V. Biyani & Amar M. Taksande / Assessment of Cardiac Function in Malnourished Children of Central India 31

Z scores for weight for age (WAZ), weight for height
(WHZ) and height for age (HAZ) were recorded.

The WHO global database on child growth and
malnutrition (undernutrition) recommends a cut-off
z score of <-2 to classify low WAZ (underweight),
low HAZ (stunting) and low WHZ (wasting) as
moderate malnutrition, and a z score of <-3 SD to
define severe malnutrition.

A z score of <-2 indicates that a child's WAZ, WHZ
or HAZ is 2 SD below the age- and gender-specific
median for the normal population, and 3 SD below
the median cut-off if the z score is <-3. Normal
nutrition is indicated by a WAZ z score of between
>-2 and <2.

Following Investigations were done in the Subjects

Assessment of cardiac troponin I (cTnl) by
electrochemiluminescence immunoassay (ECLIM)

Chest X-ray (CXR)

* Cardiothoracic ratio was assessed by the
standard way by measuring the cardiac
horizontal diameter divided by the internal
thoracic diameter with the line passed over
the dome of the right diaphragm multiplied by
100.

Electrocardiogram (ECG)

*  The12-lead surface electrocardiograms of all the
subjects were obtained using a single channel
electrocardiography machine.

e The heart rate, RR interval, QT interval was
measured, and corrected QT (QTc) was
calculated from all the electrocardiograms.

* QTc was calculated by applying Bazett’s
equation and the QTc was considered prolonged
when it was greater than 440 ms.

(QTc =QT/{/RR)

Echocardiography (ECHO)

Transthoracic echocardiography examination was
done by using Phillip Echocardigraphy machine with
phased array transducers with a frequency of 8 MHZ.
M-mode echois a standard method for assessment of
LV function in the absence of segmental wall motion
abnormalities.

e LV Dimensions

*  Fractional Shortening (FS): FS was calculated using

the following formula:
* FS=EDD-ESD/EDD X 100

EDD is the end diastolic diameter of the left
ventricle and ESD is the end systolic diameter of the
left ventricle

*  Ejection fraction (EF): EF was measured from the
“cubed equation”:

«  EF=(EDD)-(ESD)/(EDD) X 100

*  LVdiastolic function: Using E/ A ratio of the mitral
flow by pulsed wave Doppler across the mitral
valve.

*  Leftventricular mass (LVM) and Left ventricular mass
index (LVMI) [7] to body surface area estimated
by LV cavity dimension and wall thickness and
end diastole.

« LVM (g) = 0.8{1.04[([LVEDD+IVSd+PWd]’-
LVEDD?)]}*0.6

Statistical Analysis

The data was entered, validated and analyzed
using STATA 10 software. The numerical data was
represented as mean+SD. Comparisons was made
between the two main study groups (controls and
cases). Continuous variables were expressed as
means and SDs if they were normally distributed and
as median and range if skewed. Two sample
(unpaired) Student t tests, and one way analysis of
variance logistic regression analysis was used to
compare means and test the relationships between
covariates. Each of the variables associated with
malnutrition was studied and analyzed. A p value of
<0.05 was considered to be statistically significant
and p value of <0.001 as highly significant.

Results

The mean age for cases and control was 43.94 +
39.9 months and majority of the patients were in the
age group of 1 to 24 months and there were 64%
males and 36 % female.The mean weight (kg) of cases
was 8.96 £ 4.98 kg and mean weight of controls was
15.37 £8.16 kg (P < 0.005) and mean WFA among
cases was -4.13 £1.01 and controls were 0.02 + 0.66
(P value <0.00001). Mean height in cm of cases was
82.08 + 23.04 cm and mean height in cm of controls
was 92.56 £26.4 cm. (P <0.03) and mean HFA among
cases was -3.21 £ 1.38 and mean HFA among controls
was -0.46 = 0.80 (P <0.00001). Mean BMI for cases
was 12.33£1.98 and controls were 16.83+1.58 (P value
<0.0001) and Mean BMI for age among cases was -
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Fig. 12: Flowchart of study

3.09 £1.78 and controls were 0.4 £ 0.97.(P value was
<0.00001). WHO classification among the cases
(n=50), where majority 29(58 %) had stunted growth,
followed by 14 (28 %) had stunted and wasted growth
and only 7 (14%) had wasted growth. IAP
classification among the cases (n=50), where majority
(40%) had IAP grade 2 and 3 respectively and only
20% had IAP grade 4.

Mean CT ratio for cases was 0.47+ 0.03 months
and controls was 0.49 £ 0.02months (P<0.005) and
according to WHO classification, CT ratio among
Stunted was 0.48+0.03, wasted was 0.47+0.35 and
stunted and wasted was 0.461£0.02 (P>0.10) which
was not stastically significant among cases.

Mean troponin I for cases was 0.015 £0.02mcg/ lit
and for controls was 0.01 £0.02mcg/lit(P>0.2) and
according to WHO classification,Cardiac troponin I
among Stunted was 0.01+£0.007 mcg/lit,wasted was
0.01£0 mcg/lit and stunted and wasted was 0.01+0
mcg/lit (P=0.89) which was not stastically significant
among cases and control and also among cases.

In ECG, mean HR among cases was 102.1+_17.8
per min and control was 101.5£17.2.(P>0.8) per
min.Mean RR interval among cases was 0.6+0.094
secs and control was 0.6+£0.099 secs (P>0.7). Mean
among the cases for QT interval was 332.2 +44.59
msec and controls were 293.4 £28.54 msec. (P<0.001).
Mean among the cases for QTc interval was 426.7
+27.5 msec and controls was 379.5+24 msec.
(P<0.0001) There was significant difference in QT
interval and QTc interval among cases and controls
but according to WHO classification among cases
mean QTc among Stunted was 422.4420.5 msec,
wasted was 445.5+52.5 msec and stunted and wasted
was 426.0+£20.88 msec (P=0.13) which was not
stastically significant.

Table 1 shows mean LVIDs among cases was 16.28
13.23 and control was 18.28+3.38(p<0.03). Similarly,
there was significant difference found in LVIDd,
LVPWs, LVPWd, LVIVSs, LVIVSd and FS among
cases and controls ( P <0.05). Mean LVM among cases
was 31.58%13.6 and control was 47.14+15.68. There
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was significant difference in LVM among cases and
control (P<0.0001). But no significant difference in
LVMI among cases and control.

In Table 2 we compared the echocardiographic
finding among the cases according to WHO, we found
the LVIDd, LVPWs and LVIVSd were significant
difference among different types of WHO (p<0.005).
Whereas the LVIDs, LVIDd, LVIVSs, LVIVSd, EF and
FS were not having significant difference among the
type of WHO. There was statistically significant
difference was found in LVM among the different type
of malnutrion according to WHO (p<0.005) whereas
LVMI was not significant among the different type of

Table 1: Echocardiography Findings

malnutrion.

Diastolic function shows mean E among cases
0.884#0.12 and mean E among controls
0.93+0.10.(p<0.02). Mean A among cases 0.52+0.11
and controls were 0.58+0.11. (p<0.005). Mean E/ A
among cases 1.75+0.41and mean E/ A among controls
1.63+0.21(p>0.05). There was significant difference
in E and A but no difference in E/ A ratio among cases
and controls and according to WHO classification
in cases E/ A ratio among Stunted was1.7+0.4 ,wasted
was 1.84£0.5 and stunted and wasted was 1.7+0.3
(P=0.70) which was not stastically significant.

Variables Cases Controls P value

LVIDs (mm) 16.28 +3.23 18.28+3.38 P=0.03

LVIDd(mm) 25.52+4.97 29.92+5.49 P <0.001

LVPWs(mm) 8.57+1.85 9.56+1.65 P=0.05

LVPWd(mm) 5.78+1.04 6.76+0.62 P<0.0001

LVIVSs(mm) 7.64+1.49 9.08+1.67 P<0.0001

LVIVSd (mm) 5.96+1.28 6.6+0.8 P=0.03

FS (%) 35.61+6.28 38.75+4.8 P=0.005

EF (%) 67.5+7.09 68.05+5.11 P=0.6
LVM (gm) 31.58+13.6 47.14+15.68 P<0.0001
LVMI (gm/m?) 73.64+ 24.2 79.26+ 14.63 P=0.1
Table 2: Echocardiography finding among the study cases according to WHO classification
Variables Stunted Wasted Stunted and wasted P value

LVIDs (mm) 16.89+3.00 15.4+2.9 15.4+3.7 0.29
LVIDd(mm) 26.7+4.7 24.14+5.6 23.57+4.5 0.09
LVPWs(mm) 9.34+1.8 7.14+1.77 7.69+0.99 0.001
LVPWd(mm) 6.03+1.05 5.2+0.95 5.51+0.99 0.12
LVIVSs(mm) 7.96+1.5 742+1.1 7.07+1.38 0.17
LVIVSd (mm) 6.33+1.3 5.28+1.1 5.52+1.0 0.04
FS (%) 35.9+6.2 35.5+4.3 34.9+7.3 0.88
EF (%) 68.5+7.33 66.54+5.0 65.8+7.4 0.46
LVM (gm) 36.34+14.3 24.8+12.2 25.07+8.18 0.01
LVMI (gm/m?) 75.13+24.5 7214124 71.2+28.7 0.87

Discussion

Malnutrition is a complex phenomenon resulting
in body composition alterationscomplicated by
electrolytic disorders and mineral or vitamin
deficiencies. Protein- energy malnutrition (PEM) is
frequently located in less-developed countries due to
inadequate food intake, socioeconomic or political
factors or, at times, due to natural disasters.
Malnourished children suffer cardiac abnormalities
as hypotension, cardiac arrhythmias, myocardio-
pathy, cardiac failure and sudden death. It is difficult
to find out whether these abnormalities are primary
phenomena of malnutrition or secondary to other
alterations associated with malnutrition.

In present study mean age for cases was 43.94+39.9.

Study by Nagla Hassan Abu F et al [8] showed that
forty-five malnourished infants and young children
(meanzSD of age was 11.24 £7.88 months) were
matched with 25 apparently healthy controls
(meantSD of age was 10.7816.29 months). Jose LO et
al [10] in their study showed that mean age for
malnourished group was 2.40 £1.82 and control group
was 2.52 £1.75 (P> 0.8). In the present study in both
groups majority were males with M:F ratio was 1.8:1.
Study by Munde A et al [9] showed that M: F ratio
was 1.5:1. Study by AL-Samerraee ASetal [17] shows
M:F ratio among cases was 0.4:1 and among control
was 0.5:1(P value=0.46).Present study shows mean
weight of cases was 8.96 +.98 kg and in controls was
15.37 £8.16 kg (P< 0.005) Study by Divya S etal [11]
showed that mean body weight for malnourished
group was 15.47+4.45 and among control group was
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30.60 £9.70 (P<0.003).

Study by DivyaSetal [11] showed that mean height
for malnourished group was 107.65+14.27 and
among control group was 129.5+14.49 (P=0.003). In
present study, we found that mean height in cm of
cases was 82.08 +23.04 cm and of controls was 92.56
126.4 cm (P value<0.03).

Present study shows mean BMI for cases was
12.33+1.98 and for controls was 16.83+1.58 (P <0.005).
Jose LO etal [10] in their study showed that mean
BMI for malnourished group was 13.58 +1.09 and
control group was 16.22 £0.82 (P < 0.00)

Study done by Abu Fadan et al [8] reported that
cardiac troponin among cases was 0.01+0.01 and
controls was 0.009+0.001 which is statistically
significant difference in cardiac troponin among cases
and controls. In present study, mean cardiac troponin
among cases was 0.015£0.02 and controls was
0.01£0.02 which is not significant difference among
cases and controls. Troponin I is a contractile protein
found almost solely in the myocardium. Based on the
previous data it is clear that there is no place for
cardiac protein to be released massively in a detectable
way in circulation except in severe acute cases or in
the presence of complication as severe hemodynamic
disturbances or sepsis [85].

Olowonyo et al. [18] found the mean CT ratio in
cases was 49.39+ 4.0 and in controls was 55.4+ 3.5.
There was a statistical significant difference (p<0.005)
found among the cases and controls. Similar finding
was present in our study also.

Abdel ] F et al [13] study QT parameter showed
significant difference(p=0.03), in HI El Sayed et al
[12] study QT among cases was 0.27+0.03 secs and
among control was 0.21+ 0.04 and QTc among cases
was 0.46+0.03 secs and control was 0.41+0.07 secs
and both parameters showed significant differences
(p=<0.01), in Divya S et al [11] study QTc among
cases was 0.455% 0.021 sec and control was 0.419+
0.020 sec which was significant(p=0.0007), in Neeraj
Kumar et al [14] study also QTc was significant
(p=0.0001) and in present study also QT and QTc
showed significant differences.

In study by Abu Fadan et al [6] reported that LVSD,
PWD, FS and EF had significant difference among
cases and controls(p<0.05). AL-Samerraee AS et al
[17] found that LVIDd, LVPWs, LVPWd, LVIVSs and
LVIVSd had significant difference among cases and
control(p=0.00). In present study LVIDs, LVIDd,
LVPWs, LVPWd, LVIVSs, LVIVSd and FS had
significant difference but EF did not have significant
difference among cases and control

In study by Kothari SS et al [16] LVM among cases

was 25.75 + 8.09 gm and control was 32.44 + 11.64
gm had significant difference(p<0.05), Ocal B et al
[80] in their also showed significant difference in
LVM(p<0.05), study by Amna A et al [15] showed
LVM among cases 11.38 + 7.74 gm and among cases
22.35 +12.03 gm(p=0.002) as well as LVMI among
cases was 32.34+20.38 and control was 47.58+
23.45(p= 0.024) similarly in present study also LVM
and LVMI had significant difference.

In our study, we found E had significant
differences and E/A ratio had no significant
difference among the cases and controls, this was
similar to those observed by Amna A etal [15] were E
among cases was 0.80% 0.21m/s and among control
was 1.00 £0.25m/s(p=0.006) and E/ A among cases
was 1.79 £0.99 and control was2.03+ 1.13.
( p=0.443). In our study, we found E/A had no
significant differences found among the cases and
controls.
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Abstract

Crouzon syndrome is an autosomal dominant disorder with complete penetrance and variable expressivity
[1]. In 1912 a French neurologist, Octave Crouzon (1874-1938) first described a hereditary syndrome of
craniofacial dysostosis in a mother and her daughter which included a triad-cranial deformities, facial
anomalies and exophthalmos [2]. The genetic defect appears to emanate from the mutation of fibroblast
growth factor receptor 2 (FGFR2) on chromosome locus 10q25-q26, resulting in early fusion of skull bones
during fetal development. Crouzon syndrome, also called craniofacial dysostosis characterized midfacial
hypoplasia and orbital defects. It accounts for 4.8% of all cases of craniosynostosis [3]. Normally, the sutures
in the human skull fuse after the complete growth of the brain, but if any of these sutures close early then it may
interfere with the growth of the brain. . Mental retardation is not a hallmark feature unless premature closure
of the cranial suture lines impairs brain development [4]. The disease is characterized by premature synostosis
of coronal and sagittal sutures which begins in the first year of life. Case report of a 7 year old boy is presented
with characteristic features of Crouzon’s syndrome with mental retardation.

Keywords: Crouzon’s Syndrome; Fibroblast Growth Factor; Premature Synostosis; Hypertelorism;
Exophthalmos; Midfacial Hypoplasia.

Introduction syndromes by lack of hand and/ or foot abnormalities
[7,8]. Multiple staged surgeries are the general
treatment plan for patients with Crouzon syndrome.
In this article, we present a case of Crouzon syndrome
ina boy aged 7 years.

Crouzon syndrome is a rare genetic disorder
characterized by premature closure of cranial sutures,
exophthalmos and mid facial hypoplasia. Crouzon
syndrome occurs in approximately 1 in 25,000 births
world wide and 16.5 per 1,000,000 live births in World Case Report
[5]. It may be transmitted as an autosomal dominant
genetic condition or appear as a mutation. No known o
race or sex predilection exists The majority of the A 7-year-old boy along with his parents reported
patients with Crouzon syndrome have mutationsin {0 our department for treatment. The chief complaint
the extracellular immunoglobulin IIl domain of the ~ Peing as presented by the mother was mental
Fibroblast Growth Receptors 2(FGFR2) gene [6]. The ret'arfiatlon and overcrowdlng of teeth. Since the
differential diagnosis of Crouzon syndrome includes ~ Child’s appearance and head size was not normal,
Apert syndrome, Pfeiffer, Jackson-Weiss, Carpenter the family and medical history were taken in detail. It

and Saethre-Chotzen syndrome. Crouzonsyndrome ~ Was diagnose as Crouzon’s syndrome associated
is distinguishable from other craniosynostosis with mild to moderate mental retardation. Review of
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medical history was unremarkable, specifically, the
mother reported normal labor and delivery. There
were no anomalies in any siblings or near relatives
reported. The child was not on any medications and
denied any medical allergies. Further medical history
revealed that the enlarged size of the head was noted
by the mother ever since he was 6 months and the
severity has gradually increased.

On Examination

On examination, enlarged cranial vault with
frontal bossing, maxillary hypoplasia and a relative,
mandibular prognathism was found. Ocular
manifestations such as shallow orbits, hypertelorism,
bilateral proptosis, exophthalmos and strabismus
were present. Other facial features included short and
incompetent upper lip, depressed nasal bridge and
low-set ears but without any hearing loss. His hands
and feet found to be normal. Past medical history from
the parents revealed that the features started
developing slowly after birth and was diagnosed as
CS at the age of 9 months and the patient had
undergone cranial surgery to relieve closed sutures
of the skull at the same age.

In Figure 1 Frontal and lateral view face showing
the frontal bossing, midface hypoplasia and a
relatively large mandible, shallow orbits,
hypertelorism, exophthalmos, short and incompetent
upper lip, depressed nasal bridge, (Figure 2) lateral
view of the face.

The prenatal, delivery and postnatal history was
found to be insignificant. Family history revealed no

AN

Fig. 1 & 2: Frontal and lateral view face showing the frontal
bossing, midface hypoplasia and a relatively large mandible,
shallow orbits, hypertelorism, exophthalmos, short and
incompetent upper lip, depressed nasal bridge, (Fig 2) lateral
view of the face.

abnormality. He is the first child of clinically healthy
parents of non-consanguineous marriage. His
developmental milestones were found to be normal.
The patient was presented with normal intelligence
and little speech difficulty. At the time of his birth, his
father was 36 years old and his mother was 22-year-
old.

On intraoral examination, V-shaped maxillary arch
with high-arched palate and bilateral palatal
swellings which was mimicking a pseudocleft,
retruded maxilla with a relatively large mandible
were found. His oral hygiene was poor with crowding
of upper and lower teeth, reverse over-jet with
posterior cross-bite and anterior open bite, tongue tie
and decayed teeth were present.

The skull radiographs revealed the
‘scaphocephalic” skull shape, hypoplastic maxilla
and zygoma with shallow orbits (Figure 3 & 4)
Prominent cranial markings of the inner surface of
the cranial vault seen as multiple radiolucencies
appearing as depressions resulting in the “hammered
silver’ (beaten metal/copper beaten) appearance
indicating internal remodeling of the calvaria due to
an increase in intracranial pressure as a result of
premature cranial suture fusion.

Fig. 3 & 4: AP and lateral view of the skull

AP and lateral view of the skull-demonstrating
maxillary retrusion, relative mandibular
prognathism and ‘hammered silver’ (beaten metal/
copper beaten) appearance

Three-dimensional computed tomographic (CT)

Pediatric Education and Research / Volume 5 Number 1 / January - April 2017



Liza Bulsara et. al. / Crouzons Syndrome: A Review of Literature and Case Report 39

scans of the skull showed fused sagittal and lambdoid
sutures and surgically opened coronal suture,
moderate degree of hydrocephalus with diffuse
indentation of inner table of skull Other systemic
examination was found to be normal. Routine
hematological and biochemical tests were within
normal limits.

Discussion

CSisinherited as an autosomal dominant fashion
but there is an equal incidence of sporadic cases
which probably represent new mutations. The
sporadic cases are postulated to be associated with
advanced paternal age and some investigators have
found that this mutation is more common in the sperm
of older men. However, the fact that the same mutation
can produce a wide range of phenotypic expression
makes the mechanism of anomalous development
more complex [9]. Penetrance is high although severity
is variable. Within the family, members tend to have
similar facial deformities but variable calvarial
deformities and this phenotypic heterogeneity makes
genetic counseling difficult. The phenotypic features
of CS may be absent at birth and evolve gradually
during the first few years of life [10]. The variability
in both cranial and facial malformations depends on
the order and rate of progression of sutural
synostosis. Premature synostosis commonly involves
the sagittal and coronal suture. Lambdoidal sutures
are occasionally involved. The craniosynostosis of
the sagittal is predominant in boys, while the coronal
is more common in girls. The type of obliterated
sutures determines the shape of the cranial vault. The
skull shape can vary from brachycephaly (most
commonly observed) to scaphocephaly (boat-shaped
head), oxycephaly, plagiocephaly, trigonocephaly
(triangle-shaped head) or in severe disease cloverleaf
skull (kleeblattschéddel) like deformity-In the present
case premature closure of the sutures had caused
restricted skull growth and lack of space for the
growing brain resulted in ‘compensatory’ change in
the growth of skull and brain toward frontal region,
where the coronal sutures were opened surgically
causing frontal bossing creating an elongated narrow
scaphocephalic skull [11].

The facial and oral malformations consist of
hypoplastic maxilla and zygoma, pointed nose
(psittichorhina/ parrot beak-like nose) due to the short
and narrow maxilla, narrow high-arched palate,
bilateral palatal swellings (pseudocleft) or cleft palate
in some patients and crowding of teeth as well as
posterior crossbite and reverse overjet with anterior

open bite and relative mandibular prognathism [12].

Approximately one-third of patients with CS suffer
from hearing loss due to middle ear deformities and
upper airway obstruction occurs due to midfacial
hypoplasia and narrow epipharynx. Optic atrophy
is frequently seen and has been reported in 30 to 80%
of patients [12]. Affected individuals exhibit ocular
malformations including hypertelorism, proptosis
due to the shallow orbits. Mental ability and
psychomotor development is generally within
normal limits. However, when the premature closure
of the cranial suture lines impairs brain development
due to increased intracranial pressure it can lead to
mental retardation [13]. The gene for CS could be
localized to the FGFR?2 at the chromosomal locus 10q
25.3-q26 in more than 50% of cases [14]. Mutation of
the FGFR gene is also responsible for other
craniosynostosis, such as Apert’s, Pfeiffer’s, Jackson-
Weiss’ and Saethe-Chotzen’s syndromes [15]. Rarely,
acanthosis nigricans may coexist with CS in
childhood and is caused by mutation in the FGFR3
gene (locus 4p16.3).

Thorough clinical, radiological and genetic
analysis is required for early diagnosis of CS. Prenatal
diagnostic testing for FGFR gene mutation is an option
for couples at risk for having a child with CS.
Ultrasonic prenatal diagnosis of exophthalmos might
give a clue regarding the developing problems.

The management requires a multidisciplinary
approach and the surgical treatment usually begins
in the child’s first year with cranial decompression.
In the presented case early craniectomy of coronal
sutures was done at the age of 9 months to relieve
increased intracranial pressure caused by premature
multiple suture synostosis [6]. An increased
intracranial pressure impairs brain development and
can lead to mental retardation. Because of the early
diagnosis and intervention in this case, no
complications were found in our case except for
dysmorphic features and the patient presented with
normal intelligence. Skull reshaping may need to be
repeated when the child grows and subsequent
development of midfacial hypoplasia also needs
correction. Procedures for this purpose will include
Le Fort III osteotomy or its segmental variants,
monobloc frontofacial advancement, or bipartition
osteotomy which helps in the cosmetic reconstruction
of facial dysmorphisms. The goal is to stage
reconstruction to coincide with facial growth patterns
and psychosocial development. The prognosis in the
case of CS depends on severity of malformation and
the patients usually have a normal lifes pan [16].

In our case, complex treatment plan involving
prophylactic and therapeutic approach was
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formulated for the patient which includes regular
mechanical and chemical professional plaque
control, with fluoride and chlorhexidine applications
to control the intense carioactivity and gingival
inflammation.

Conclusion

Clinical diagnosis of Crouzon syndrome is based
on clinical findings, molecular genetic testing of
FGFR2 gene mutation. Being an autosomal dominant
disorder, there is a 50% chance of passing the disease
to each child. Prenatal testing of pregnancies with
high risk is necessary. Treatment is palliative and
surgical management is tailored to individual needs.
Prevention of secondary complications such as
hydrocephalus, cognitive impairment depends on
early treatment of craniofacial anomalies. Exposure
keratitis in these children can be prevented by
adequate ophthalmologic lubrication in those with
severe proptosis.
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Abstract

Cornelia de Lange syndrome (CdLS) is rarely seen syndrome with incidence between 1/10,000 and 1/
60,000 neonates. It is characterized by typical facial features, besides involving multiple systems. We present
here a case of 5 year old male child with typical facial features of CdLS like bushy eyebrows that meet in
midline, long eye lashes, long philtrum, thin upper lip, depressed nasal bridge and anteverted nostrils. The
patient was diagnosed as having Cornelia de Lange syndrome as he has distinctive facial features in addition
to the pre- and postnatal growth retardation, hirsutism and speech delay. He has been followed up by

interdisciplinary care team.

Keywords: Cornelia De Lange Syndrome; Incidence; Typical Facial Features; Brachman De Lange Syndrome;

Classical CdLS; Mild CdLS; Phenocopy CdLS.

Introduction

Cornelia de Lange syndrome (CdLS) is a rare
genetic disorder that affects multiple systems.
Typically it is characterised by distinctive facial
appearance, intellectual disability, growth failure and
hirsutism as prominent features [1].

This syndrome affects both the physical and
intellectual development of a child. This syndrome is
otherwise called as Brachman de Lange syndrome as
this was identified first by a Dutch paediatrician
Brachman in 1933. Incidence is rare and affects
between 1/10,000 and 1/60,000 neonates [2].

Congenital anomalies of CdLS include
malformations of the upper limbs, gastrointestinal
malformation/rotation, pyloric stenosis,
diaphragmatic hernia, heart defects and
genitourinary malformations. Gastroesophageal
reflux disease is present in almost all patients [3].

The distinct facial characteristics of CdLS include
highly arched eyebrows, synophrys, long eyelashes,

short nose with anteverted nares, small widely spaced
teeth, and microcephaly. Other frequent findings
include loss of hearing, ophthalmic abnormalities,
cardiac septal defects, gastrointestinal dysfunction,
and cryptorchidism or hypoplastic genitalia.
Individuals with a milder phenotype have less severe
growth, cognitive, and limb involvement, but often
have facial features consistent with CdLS [4].

Sporadic cases of CdLS are most common, but
familial transmission with an autosomal dominant
hereditary pattern has also been reported [5].

Case Report

A5 year old male child was presented to Pediatric
department, Navodaya medical college, Karnataka
with the complaints of not gaining weight. He was
born to a consanguineous couple 3rd in order of birth.
He was a full term baby born through normal vaginal
delivery. Child did not cried for about five minutes
after birth.
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Physical examination revealed weight, height and
head circumference as 10 kg, 89 cms and 45 cms
respectively, all below 3rd percentile as per WHO
charts.

General examination reveals arched confluent and
bushy eyebrows, well-defined long curly eyelashes,
anteverted nares with long philtrum, microcephaly
(Figure 1), and excessive body hair (Figure 2) without
any gross limb deformities. X-ray of wrist joint
showed delayed and hypoplastic appearance of
epiphyseal centre in right ulna (Figure 3).

No abnormality has been detected in systemic
examination. Ophthalmologic and ear examination
also revealed normal findings.

The child had speech difficulties and was using
gestures and incomplete words to communicate. He
is more aggressive and anxious.

The complete blood count, biochemical parameters
and urine analysis were normal. Echocardiography
was normal. Genetic analysis was not done due to
financial constraints.

The child has been followed up by an
interdisciplinary care team (pediatrician,
gastroenterologist, neurologist, physiotherapist,
dentist, speech therapist, and psychologist). After a
series of follow-ups over a period of one year, child
was found to be less aggressive, playful and there
was a marked improvement in speech suggesting the
importance of interdisciplinary approach in
managing child with CdLS.

Y.

Fig. 1: Typical facial features

Fig. 2: Excessive body hair

=

Fig. 3: Hand and wrist X-ray hypoplastic epiphyseal centre

Discussion

CdLSis a rare multisystem disorder with an overall
incidence of between 1/10,000 and 1/60,000 [2].
Majority of the CdLS cases are sporadic [6], however
familial inheritance with autosomal dominance
pattern has also been reported [7].

CdLS is mainly classified into three types based
on clinical manifestations. Type I also called as
classical CdLS is characterized by typical facial
features, severe growth deficiency prenatally and
psychomotor retardation.

TypeIl also called as mild CdLS, has almost similar
facial features but with minor skeletal and systemic
malformations, which develop with time or are only
partially expressed. They may present with
border-line psychomotor retardation. Type Il also
called as “phenocopy CdLS” will have similar
phenotypic manifestations of CdLS that may be
related to chromosomal aneuploidies or teratogenic
exposures [8].

CdLS can be diagnosed with the help of typical
clinical manifestations. Genetic analysis of
chromosomal mutations is not needed to confirm the
syndrome [9].

The major causes of death in CdLS were in the
following order: aspiration pneumonia (31%)
followed by gastrointestinal disorders like
obstruction or volvulus (19%) and then by congenital
anomalies like diaphragmatic hernia and congenital
heart defects (15%) [10]. Milder form of CdLS has
good prognosis when compared with that of classical
form [11]. Multidisciplinary approach towards
patients with CdLS has a good potential for
improving the overall health of patients [12].
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Conclusion

Despite its rare occurrence, CdLS poses serious
limitation on the quality of life of the affected patient
which is evident from the clinical manifestations. As
CdLS involves multiple systems, multidisciplinary
approach to caring for patients with CdLS is essential.
A better understanding of etiology, pathogenesis and
clinical manifestations can be established with more
number of case studies that will help for establishing
strategies for improving the quality of life of affected
individuals.
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eps etc.) are acceptable; jpeg is most suitable.

Legends: Legends for the figures/images should
be included at the end of the article file.

If the manuscript is submitted online, the
contributors’ form and copyright transfer form has
to be submitted in original with the signatures of
all the contributors within two weeks from
submission. Hard copies of the images (3 sets), for
articles submitted online, should be sent to the
journal office at the time of submission of a revised
manuscript. Editorial office: Red Flower
Publication Pvt. Ltd., 48 /41-42, DSIDC, Pocket-II,
Mayur Vihar Phase-I, Delhi - 110 091, India, Phone:
91-11-22754205, 45796900, 22756995. E-mail:

author@rfppl.co.in. Submission page: http://
rfppl.co.in/article_submission_system.php?mid=5.

Preparation of the Manuscript

The text of observational and experimental articles
should be divided into sections with the headings:
Introduction, Methods, Results, Discussion, References,
Tables, Figures, Figure legends, and Acknowledgment.
Do not make subheadings in these sections.

Title Page
The title page should carry

1) Type of manuscript (e.g. Original article, Review
article, Case Report)

2) The title of the article, should be concise and
informative;

3) Running title or short title not more than 50
characters;

4) The name by which each contributor is known
(Last name, First name and initials of middle
name), with his or her highest academic degree(s)
and institutional affiliation;

5) The name of the department(s) and institution(s)
to which the work should be attributed;

6) The name, address, phone numbers, facsimile
numbers and e-mail address of the contributor
responsible for correspondence about the
manuscript; should be mentoined.

7) The total number of pages, total number of
photographs and word counts separately for
abstract and for the text (excluding the references
and abstract);

8) Source(s) of support in the form of grants,
equipment, drugs, or all of these;

9) Acknowledgement, if any; and

10) If the manuscript was presented as part at a
meeting, the organization, place, and exact date
on which it was read.

Abstract Page

The second page should carry the full title of the
manuscript and an abstract (of no more than 150
words for case reports, brief reports and 250 words
for original articles). The abstract should be
structured and state the Context (Background), Aims,
Settings and Design, Methods and Materials,
Statistical analysis used, Results and Conclusions.
Below the abstract should provide 3 to 10 keywords.
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Introduction

State the background of the study and purpose of
the study and summarize the rationale for the study
or observation.

Methods

The methods section should include only
information that was available at the time the plan
or protocol for the study was written such as study
approach, design, type of sample, sample size,
sampling technique, setting of the study, description
of data collection tools and methods; all information
obtained during the conduct of the study belongs in
the Results section.

Reports of randomized clinical trials should be
based on the CONSORT Statement (http:/ /www.
consort-statement. org). When reporting experiments
on human subjects, indicate whether the procedures
followed were in accordance with the ethical
standards of the responsible committee on human
experimentation (institutional or regional) and with
the Helsinki Declaration of 1975, as revised in 2000
(available at http:/ /www.wma.net/e/policy/l 7-
c_e.html).

Results

Present your results in logical sequence in the text,
tables, and illustrations, giving the main or most
important findings first. Do not repeat in the text all
the data in the tables or illustrations; emphasize or
summarize only important observations. Extra or
supplementary materials and technical details can
be placed in an appendix where it will be accessible
but will not interrupt the flow of the text; alternatively,
it can be published only in the electronic version of
the journal.

Discussion

Include summary of key findings (primary
outcome measures, secondary outcome measures,
results as they relate to a prior hypothesis); Strengths
and limitations of the study (study question, study
design, data collection, analysis and interpretation);
Interpretation and implications in the context of the
totality of evidence (is there a systematic review to
refer to, if not, could one be reasonably done here
and now?, What this study adds to the available
evidence, effects on patient care and health policy,
possible mechanisms)? Controversies raised by this
study; and Future research directions (for this
particular research collaboration, underlying

mechanisms, clinical research). Do not repeat in
detail data or other material given in the Introduction
or the Results section.

References

List references in alphabetical order. Each listed
reference should be cited in text (not in alphabetic
order), and each text citation should be listed in the
References section. Identify references in text, tables,
and legends by Arabic numerals in square bracket
(e.g. [10]). Please refer to ICMJE Guidelines
(http://www.nlm.nih.gov/bsd/uniform_
requirements.html) for more examples.

Standard journal article

[1] Flink H, Tegelberg A, Thorn M, Lagerlof F. Effect
of oral iron supplementation on unstimulated
salivary flow rate: A randomized, double-blind,
placebo-controlled trial. ] Oral Pathol Med 2006; 35:
540-7.

[2] TwetmanS, Axelsson S, Dahlgren H, Holm AK,
Kallestal C, Lagerlof F, et al. Caries-preventive effect
of fluoride toothpaste: A systematic review. Acta
Odontol Scand 2003; 61: 347-55.

Article in supplement or special issue

[3] Fleischer W, Reimer K. Povidone iodine antisepsis.
State of the art. Dermatology 1997; 195 Suppl 2: 3-9.

Corporate (collective) author

[4] American Academy of Periodontology. Sonic
and ultrasonic scalers in periodontics. ] Periodontol
2000; 71: 1792-801.

Unpublished article

[5] Garoushi S, Lassila LV, Tezvergil A, Vallittu
PK. Static and fatigue compression test for particulate
filler composite resin with fiber-reinforced composite
substructure. Dent Mater 2006.

Personal author(s)

[6] Hosmer D, Lemeshow S. Applied logistic
regression, 2! edn. New York: Wiley-Interscience; 2000.

Chapter in book

[7] Nauntofte B, Tenovuo J, Lagerlof F. Secretion and
composition of saliva. In: Fejerskov O, Kidd EAM,
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editors. Dental caries: The disease and its clinical
management. Oxford: Blackwell Munksgaard; 2003. p.7-27.

No author given

[8] World Health Organization. Oral health
surveys - basic methods, 4" edn. Geneva: World
Health Organization; 1997.

Reference from electronic media

[9] National Statistics Online — Trends in suicide
by method in England and Wales, 1979-2001.
www.statistics.gov.uk/downloads/theme_health/
HSQ 20.pdf (accessed Jan 24, 2005): 7-18. Only
verified references against the original documents
should be cited. Authors are responsible for the
accuracy and completeness of their references and
for correct text citation. The number of reference
should be kept limited to 20 in case of major
communications and 10 for short communications.

More information about other reference types is
available at www.nlm.nih.gov/bsd/uniform_
requirements.html, but observes some minor
deviations (no full stop after journal title, no issue or
date after volume, etc).

Tables

Tables should be self-explanatory and should not
duplicate textual material.

Tables with more than 10 columns and 25 rows
are not acceptable.

Table numbers should be in Arabic numerals,
consecutively in the order of their first citation in the
text and supply a brief title for each.

Explain in footnotes all non-standard
abbreviations that are used in each table.

For footnotes use the following symbols, in this
sequence: *, ¥, 1, £,

Ilustrations (Figures)

Graphics files are welcome if supplied as Tiff, EPS,
or PowerPoint files of minimum 1200x1600 pixel size.
The minimum line weight for line art is 0.5 point for
optimal printing.

When possible, please place symbol legends below
the figure instead of to the side.

Original color figures can be printed in color at
the editor’s and publisher’s discretion provided the
author agrees to pay.

Type or print out legends (maximum 40 words,
excluding the credit line) for illustrations using
double spacing, with Arabic numerals
corresponding to the illustrations.

Sending a revised manuscript

While submitting a revised manuscript,
contributors are requested to include, along with
single copy of the final revised manuscript, a
photocopy of the revised manuscript with the
changes underlined in red and copy of the comments
with the point to point clarification to each comment.
The manuscript number should be written on each
of these documents. If the manuscript is submitted
online, the contributors’ form and copyright transfer
form has to be submitted in original with the
signatures of all the contributors within two weeks
of submission. Hard copies of images should be sent
to the office of the journal. There is no need to send
printed manuscript for articles submitted online.

Reprints

Journal provides no free printed reprints, however
a author copy is sent to the main author and
additional copies are available on payment (ask to
the journal office).

Copyrights

The whole of the literary matter in the journal is
copyright and cannot be reproduced without the
written permission.

Declaration

A declaration should be submitted stating that the
manuscript represents valid work and that neither
this manuscript nor one with substantially similar
content under the present authorship has been
published or is being considered for publication
elsewhere and the authorship of this article will not
be contested by any one whose name (s) is/are not
listed here, and that the order of authorship as placed
in the manuscript is final and accepted by the co-
authors. Declarations should be signed by all the
authors in the order in which they are mentioned in
the original manuscript. Matters appearing in the
Journal are covered by copyright but no objection
will be made to their reproduction provided
permission is obtained from the Editor prior to
publication and due acknowledgment of the source
ismade.
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but no objection will be made to their reproduction

provided permission is obtained from the Editor prior
to publication and due acknowledgment of the source
ismade.

Abbreviations

Standard abbreviations should be used and be

spelt out when first used in the text. Abbreviations
should not be used in the title or abstract.

Checklist
Manuscript Title
Covering letter: Signed by all contributors

Previous publication/ presentations mentioned,
Source of funding mentioned

Conflicts of interest disclosed

Authors
Middle name initials provided.

Author for correspondence, with e-mail address
provided.

Number of contributors restricted as per the
instructions.

Identity not revealed in paper except title page
(e.g. name of the institute in Methods, citing
previous study as ‘our study’)

Presentation and Format
Double spacing
Margins 2.5 cm from all four sides

Title page contains all the desired information.
Running title provided (not more than 50
characters)

Abstract page contains the full title of the
manuscript

Abstract provided: Structured abstract provided
for an original article.

Key words provided (three or more)
Introduction of 75-100 words

Headings in title case (not ALL CAPITALS).
References cited in square brackets

References according to the journal’s instructions

Language and grammar
Uniformly American English

Abbreviations spelt out in full for the first time.
Numerals from 1 to 10 spelt out

Numerals at the beginning of the sentence spelt
out

Tables and figures

No repetition of data in tables and graphs and
in text.

Actual numbers from which graphs drawn,
provided.

Figures necessary and of good quality (color)

Table and figure numbers in Arabic letters (not
Roman).

Labels pasted on back of the photographs (no
names written)

Figure legends provided (not more than 40
words)

Patients” privacy maintained, (if not permission
taken)

Credit note for borrowed figures/ tables provided

Manuscript provided ona CDROM (with double
spacing)

Submitting the Manuscript
Is thejournal editor’s contact information current?

Is the cover letter included with the manuscript?
Does the letter:

Include the author’s postal address, e-mail
address, telephone number, and fax number for
future correspondence?

State that the manuscript is original, not
previously published, and not under concurrent
consideration elsewhere?

Inform the journal editor of the existence of any
similar published manuscripts written by the
author?

Mention any supplemental material you are
submitting for the online version of your article.
Contributors’ Form (to be modified as applicable
and one signed copy attached with the
manuscript)
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