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Abstract

Background: Congenital malformation according to Iragi Ministf Health annual report 2013 was 0.4 of live
births, relatively 502,982 babies suffered fronkeasst one type of congenital malformation. Therefatitude of
congenital heart defect (CHD) reflects dystrophialenge for Iraq in general and in practically thealth
system

Objectives: To measure the prevalence of VSD, its associatioth certain factors, and assesses the
anthropometrical measures among Mother and childidnCHD.

Patients & methods: Hospital based cross sectional study was condumte349 under five children with CHD
attending Ibn Al-Nafees Teaching Hospital. The itiomal status of under five children was assessed,
meanwhile 296 Mother’s Body Mass Index (BMI) wasessed to point out an association over CHD and VSD
Results: The prevalence of VSD was 54.7%, followed by AS02%, the combination of VSD and ASD was
on the top of congenital heart malformation 61.48atritional status assessment showed that wasti&ttem as
almost three doubles over normal distribution whaghibit acuteness with no evidence on diseasenddity

Conclusion: There were no statistically significant associatibetween VSD and other CHD regarding
residency, Mother’s age, child’s age, Father’'s duather’'s education, consanguinity, family histofgprile
illness, passive smoking, certain medication rezgianemia and DM.

Keywords. Congenital heart defect (CHD), ventricular sep&fedt (VSD), and congenital anomalies.

1. Introduction

In general all birth defects despite heart defegidse substantial costs on both families and sobetause of
medical, developmental, and special education negaisng for children with birth defects and hedefect in
specific may influence caregiver time and impaet fdmily. However, the economic cost of caregiweretand
other impacts on the family has received far l¢nton than traditional healthcare costs (Tilfetdl 2001).

CHD have a wide spectrum of severity in infantpwt2-3 in 1000 newborn infants will be symptomatiith
heart disease in first year of life. The diagnasigestablished by first week of age in 40-50% digrds with
CHD and by one month of age patients (Kliegreaal 2011). CHDs are the most common type of birth ctefe
among newborns (80 cases per 10,000 live births), are a leading cause of mortality from birth defe
Although there has been substantial progress iantegears in understanding genetic and chromosoisial
factors, there remain relatively few recognized rioherited, modifiable risk factors for CHD. Cortsist
associations have been reported between CHDs &iivedy uncommon maternal conditions during pregna
such as rubella infection and pre gestational dégbmellitus; associations with more prevalent rfiallie risk
factors, such as maternal cigarette smoking, ase been reported (Fereretzal 1993 & Ferencet al 1997).
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Assuming that the incidence of CHDs in Iraq is famto what it is worldwide-about one in one hurijrthese
factors (long disease course combined with lackeztment) easily demonstrate why tens of thousahésds
are in line and on waiting lists for surgery

VSD is the most common cardiac malformation andants for 25% of CHD. Defect may occur in any pmiti
of ventricular septum, but most are of membrangps.tThese defects are in posteroinferior positoerior to
the septal leaflet of the tricuspid valve (Kliegneamal 2011).

The total incidence of CHD was related to the redafrequency of VSDs, the most common type of CHDO®
incidence of CHD depends primarily on the numbesmill VSDs included in the series, and this nuniber
turn depends upon how early the diagnosis is mabe.incidence of moderate and severe forms of C&iD i
about six per 1,000 live births (19/1,000 live lhértif the potentially serious bicuspid aortic valgeancluded),
and of all forms increases to 75/1,000 live biifiiny muscular VSDs present at birth and otharidf lesions
are included. Given the causes of variation, ther@o evidence for differences in incidence in etiét
countries or times (Hoffman and Kaplan 2002).

The former studies were usually passive and diagrnesnade in a high-quality pediatric cardiologgnter but
relies on referral of patients from local doctdrbus, if a local physician is comfortable with tinanagement of

a tiny VSD or a mild pulmonary stenosis (PS), thatient might not be referred to a center and sobeo
counted. In addition, some defects with subtle maydindings, such as atrial septal defects (ASDBspht not

be detected until they appear in adult life (Abudilet al 1994). Meantime some neonates with severe critical
heart disease may die in the first few days afieh,band without cardiologic or autopsy diagnossuld not be
correctly identified (Kuehlet al 1999). On the other hand, the more intensive sfydior example, of all
neonates in a nursery, will detect all forms of GHihd allow for early deaths, but the incidencarafommon
forms of CHDs will be inadequately assessed becafismall numbers

Isolated VSDs are by far the most common form oDSHSome studies done by taking echocardiograms on
every newborn infant in a nursery, including somthwo murmurs, have found huge numbers of tinyculss
VSDs, the incidence of these varying from 2% to @%anoja 1995). About 85% to 90% of these defetitse
spontaneously by one year of age (Satdb 1999). Therefore, the incidence of VSDs will bectmtigher if all
newborns are examined, lower if only those newbaritis murmurs are examined and lower still if acies of
these subjects is delayed until one year of agioAbh these small defects that close spontaneplesty little
burden on the health care system, correct ideatifin of their incidence has a possible bearingtoies of
causation.

2. Patients & Methods

This is a Hospital based cross sectional study 4t thder five children with CHD attending Ibn Al-fdéas
Teaching Hospital who were subjected to questiorrnatiepared by the researcher after testing orafiérjs

The questionnaires consist of socio-demographicabls and possible risk factors that affect pregga
outcome. CHD diagnosis confirmed through an Ecleorération for all cases included in the study

The study data was computerized using Computewaodt Statistical Package for the Social Scienc€S&8

and analyzed to measure the proportion of measunteofiehe study variables using Chi-square wherilavie,
furthermore extent Fisher's Exact test applied vetven Chi-square was not applicable. The nutritictaius of
under five children was assessed through an ardhwefsic measures and compared along with z-sco@Dd}
2000, meanwhile 296 Mother’'s Body Mass Index (BMBs assessed to point out an association among CHD
and vVsSD

Almost all children involved in the study assesfmdnutritional status and the results comparedh Wiultiple
Indicators Cluster Survey IV 2011 (MICS IV 2011h &ddition under two years children’s nutritiontdtas
assessed by measuring their head circumferenctheouth comparing this study figures with that leé WHO
child growth reference standard the nutritionalustaf less than 2 years expressed

The prevalence of VSD among congenital heart defectcio-demographic characteristics and poss#utoifs
associated with VSD rather than other defects wesaduated. WHO standard Anthro plus software used t
measure the nutritional status of cases basedecarthropometric measurement. Required statiggsalsed to
measure the significant difference among thesealbbas. The results presented in tables and illiestrasing
appropriate graph.
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3. Results

The study demonstrated socio-demographic charatitsrias 84.2% urban residency, 84.2% of the Mether
aged between 20-39 Years old, almost two thirdthefchildren were infants less than one year, asvishn
Table (2).

Table (2) showed that inter family marriage constitl 58.5% of the total sample and only 8.3% reubrt
positive family history, 30.4% Mothers reported ribillness during first trimester. Passive smakieported
by 48.7% and almost two thirds of the interviewedtiers had overweight problem.

Regarding nutritional status; 21.8% were classif@sl wasting according to weight for height z-score
anthropometric index, among those 12.3% had sevaséing; as shown in Table (3).

Figure (1) showed that more than a half (54.7%jhef sample had VSD, followed by ASD (29.2%). Other
anomalies were scattered between PS, PDA and T@iEhwonstituted almost a third of study samplenedt
anomalies were very infrequent, like (AVS), I-Trposition of the Great Arteries, Pulmonary Atre$@oA), d-
Transposition of the Great Arteries, Inter VentlizuCanal and Dextra Cardia, these anomalies dilédy
constituted 3.9%.

The study sample was classified according to tlesearce of VSD and its relation to the cardiac coitgle
defects into 3 groups. These were isolated VSD5@8. VSD combined with other anomalies (16.4%) and
other anomalies (45.1%); as shown in Figure (2).

4. Discussion

VSD as an isolated anomaly and combined with adine@malies constituted more than half of the studyge
while other anomalies were 45.1%. In general VSIy avas 38.5% which can be considered as one of the
highest rank. The reason behind this favorism f8D\compared to other CHDs might be related to #tare of
the study location as being a referral Hospitadpatould be attributed to that the study was cotedum a
tertiary centre to which cases are referred frdnpaits of Iraq; in addition the simplicity of théSD diagnosis
and the availability of the facility to do so torse extent has an influence or it's related to dise@ature and
good prognosis with VSD cases even the tiny casempared with other anomalies that might lead ttddaéath
before management or even diagnosis. In Iraq CHistdtate 14.25% of all congenital birth defects (MO
2012). It is worthy to show that the reported Irfiglire of CHD incidence among new born is 4.4/00,0nhich
is much lower than the US Atlanta (Rel&tral 2008) figures for only the VSD. The problem widtording and
notification in Iraq is a big one till now

Out of all VSD combined with other anomalies theras 61.4% combined with ASD which was the highest
among other anomalies and this goes with normaltad other researches (Hoffman and Kaplan 2008jlew
the combination of other anomalies constituted 1.8%ong the lower frequencies was 0.9% for eacA\§,
I-Transposition of the Great Arteries and PulmonAtgesia. Meanwhile COA, d-Transposition of the &re
Arteries, Inter Ventricular Canal and Dextra Candiaorded among the lowest frequencies with 0.32eé#zh,
collectively it follows normal tendency of CHD glalty (Van der Lindest al 2011).

The socio-demographic characters of the study sanmwére explored in different aspects, residence
distinguished as urban and rural and the resultsecaith 84.2% for urban, this might have severalsoms
related to Ibn Al-Nafees Hospital accessibilityasgjng its location in the middle of Baghdad (sttetbias), or

it might be due to preference of the respondeutd gjuestion

Another aspect was Mother's age and it was fourad 83.6% aged between 20 — 39 years old and the res
divided between <20 years and > 40 years old,éasans beneath might related to reproductive acttithis

age group; it was found that 74.5% of married woraged between 20 — 39 years according to Iraq — &iom
Integrated Social and Health Survey (I-WISH 2014 )addition this age group represents high proportf the
population, according to Central Statistical Orgation, Iraq; the estimation of 20 -39 years olds v&8%
female and almost 17% of total population (The pajen projection for some age group in 2015).

Child age was grouped and the result revealed altmasthirds of them were infants (under one yea8).7%
were under six months. This can be explained aspbaghosis cases will not pass the first year,andther
hand the infants reach health facility more oftese do vaccination schedule which make an easy digrof
such cases and relatively better recording

Father’s and Mother’'s education levels were explaaad the results showed decline of CHD frequenith w
higher educational level as it might be due todyetiealth knowledge accompanying with high educaiiwel;
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foreseen this study presented 83.1% (either iiteeor just Read & Write), meanwhile 83.4% wasegithon-
educated or had primary education (I-WISH 2011)

Consanguineous marriage constituted 58.5% of thdystample, 25.5% was first relative and 21.5%sg&wond
relative which goes with normal trend of other amties with higher risk inside interfamily marriage.
Furthermore I-WISH 2011 revealed that 55.4% of ilragpmen between 15-49 years old expressed
consanguinity with 20.2%, 11.8 and 23.4% for fisstcond and third relation respectively (I-WISH 2DIThe
idea was to measure the effect of consanguinitsherthree studied groups (isolated VSD, VSD conbiwih
other anomalies and other anomalies) in ordermark an association. It is obvious that the CHRjfiencies
with consanguinity is higher than that of no corganity and the incidence of CHD is higher in camgpainity
regardless the type of anomalies (Khaic 2006). It's well known that the risk of CHD recence increased
when there is a positive family history (Buehal 2006). This study revealed small proportion ofifpdsy less
than 9% which goes parallel with normal trend

Only 1.1% observed receiving medication during esned pregnancy, although the study considered only
antiepileptic drugs, Retinoid and NSAID adminisoat Still the results showed less frequencies a@magb with
other studies (Mataloet al 2000, Lammeet al 1985, Huhtaet al 1987, Ericson and Kallen 2001).These results
subjected to information bias either due to depmoeeon the Mother’s recall or it can refer to Mathe
experience and knowledge about drugs item. In madibaphazard usage of pain killers without doctor
consultation is one of the main problems, the patieight consider items like indomethacin or mafiaacid

as safe drugs while the real picture is quite diffie

Literature showed that the association with febilileess was strongest for tricuspid atresia, t#fstructive
defects, transposition of the great arteries andtriomlar septal defects (Bottet al 2001). Taking into
consideration the recurrence of CHD is higher ampregnant women who reported febrile illness, febri
illness during first trimester constituted only 8% from the study sample, which can be referrecttall bias
since some of cases happened years ago. The assocffebrile illness during first trimester anpihree
study groups indicated no statistical significant

Mother's anemia during first trimester results irth4 cases with anemia, relative frequency withitpes
anemia was 33% for this study which is not far frareimilar Iragi estimate of 37.9% reported by IFamily
Household survey (IFHS) 2007. This figure was basedexamination of blood samples obtained from the
pregnant women. Although the present study figaremaller than the Iraqgi figure, one should notlwat the
present study refers to first trimester of pregyamcly, which is expected to be much higher whem wlhole
period of pregnancy is included. Referring to thevipus argument it seems that anemia during pregnas a
risk factor for CHD is not such important as it waghlighted in published articles

This study showed that only 2 % of the mothers weith positive history of Diabetes Mellitus (DM),
comparing this figure to that of Chronic Non-Comnuaible Diseases Risk Factors Survey in Iraq 200gtwh
indicated DM in 10.4%. Such matches minimize tHeafof DM on CHD; sequentially the associationviestn
DM and CHD was observed and excluded

Mother’s obesity assessed among 296 interviewedtst overweight and obesity was a problem witl6%s3.
obesity constituted 26.4%. Articles found that umdgght women (body mass index <16.5) were lesslliko
have a child with a major isolated heart defectnehs the risk was elevated among overweight oreotvesnen
body mass index >26 (Watkins and Botto 2001). kg/raccording to the Ministry of Health report the
prevalence of obesity in women in reproductive ags 38.2% in 2006 (MOH 2006). Moreover in Baghdad
between 1997 and 2007 the prevalence of obesityngm@men in reproductive age increased from 23.6% t
25% (Al-Twail et al 2007), in conclusion there was no effect of thesity since study figures were close to
population one.

Assessing the nutritional status of the studieddobm revealed that 17.9% were underweight, 8.8%ewe
severely underweight; this figure is almost douthle population estimation from Multiple Indicato@duster
Survey (MICS IV 2011), it's not known whether casigeehind were multiple infections of child with CHibe
to low immunity or the malnutrition of the child wahe cause for multiple infections or simply thfeet of
poor health .

Height for age indicator seems close to that of BII¥, 20.7% were stunted and 12.9% out of them were
severely stunted, while MICS 1V figures are 10%esely stunted out of 22% stunted (MICS IV 2011)isTh
value revealed no chronicity and no long periodhef disease due to the fact of two thirds of theda were
less than one year. In fact it's known that stuptieflect chronic malnutrition as a result of ingdate nutrition
over long period or recurrent or chronic illnessiQ@ IV 2011). On the other hand this similarity lwihat of
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general population could be explained as all tiresavere newly diagnosed and if they will be foloMiurther
without proper treatment the results will be mdvart that of the general population

The current study revealed that 12.3% and 9.5%fchildren were severely wasted and wasted respbct
taking into consideration that wasting is a refatiof recent nutritional deficiency, these exhigiasonal shifts
accompanied with changes in the availability ofday disease prevalence. The figures of this stadgple are
almost three double over that of MICS IV which skor# wasted out of them 3% severely wasted (MICSIV
2011), this study can provide evidence of recdnedls effect on the child nutritional status. Téglanation
goes closely with trend of the acuteness of theadis and the close monitoring of the diagnoseds ciise
visited Ibn Al-Nafees Hospital

Child age divided into four groups (< 6 months, B+honths, till 2nd year and > 2 years) and segeejat
according the three groups (other anomalies, VS @nd VSD combined with other anomalies), althotiyh
figures of 6-12 months and 2nd year are slightfiedent over study groups rather than that of <éthe and >2
years but still it cannot be considered statidijcsignificant; statistically we can say that théseno association
between CHD and child age no matter it is VSD aloneombined with other anomalies

Although most of studies focusing on positive smgkbf the Mother three months before and duringmaecy,

the present study pointed out the contributionadgive smoking to the overall risk of CHD. Morenhalf of
Mothers in the current study reported passive sngpkiuring pregnancy and no smoker case was reported
Reference to Chronic Non-Communicable Diseases Raskors Survey in Iraq 2006, about 8% of womerdage
25-44 years were smoker (MOH 2006), the time beimgase reported smoking in this study sample wbéch

be refereed to respondent desire to react withati@r than yes in line to culture aspect, the pictuas different
with passive smoking (relative smoking) were tlggife 48.7% was near to that of Chronic Non-Commnabii
Diseases Risk Factors Survey in Irag 2006 (MOH 20@&ssive smoking effectiveness during concerned
pregnancy among study groups shows no statistisajhjificant. The query of these indices relatethifact of
almost equal frequencies of passive smoking to ¢liato passive smoking during concerned pregnatiiy,
might be due to quantity of the passive smokingy bliose the relative is and others

Residence, Mother’s age, Father's & Mother’s edocatconsanguinity, family history, medication resl,
febrile illness, anaemia and DM all were assessedstatistic measures applied, the results shosgigrificant
for VSD over other CHD and no statistically obséisawas recorded among three study groups.

5. Conclusion

The current study revealed that the prevalenceSi Vh Iraq was higher than what was expected there no
statistical significant correlations between VSRl aither CHD regarding residency, mother’s age dthihge,
Father's and Mother's education, consanguinity, ifianhistory, febrile illness, passive smoking, eént
medication received, anemia and DM.
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Table 1: Frequency distribution of study sample by socio- demographic and possible risk factors

Socio- demographic and possible risk

factors

Residence

Mother's age group (years)

Child's age group

Mother's education level

Consanguineous marriage

between parents

Family history of CHD

Febrile illness during first
trimester of pregnancy

Passive smoking during
concerned pregnancy

urban

Rural

Total

<20

20-29

30-39

40+

Total

<6 months
6-12 months
2nd year

>2 years
Total
llliterate
Read & write

Secondary school

Vocational?
Higher education
Total

No consanguinity
Yes consanguinity
Total

Negative Family
history

Positive Family
history

Total

Afebrile illness
Febrile illness
Total

Negative passive
smoking history
Positive passive

smoking history
Total

1 Not significant

2 \ocational(Academy and Diploma)

Other heart
anomalies rather
than VSD
N %
131 83.4
26 16.6
157 100.0
12 7.6
91 58.0
45 28.7
9 57
157 100.0
61 38.9
32 204
34 217
30 19.1
157 100.0
30 19.1
100 63.7
13 8.3
13 8.3
1 6
157 100.0
67 427
90 57.3
157 100.0
142 90.4
15 9.6
157 100.0
112 71.3
45 28.7
157 100.0
84 53.5
73 46.5
157 100.0

Ventricular Septal Defect(VSD)-groups

91

VSD only
N %
113 843
21 15.7
134 100.0
11 8.2
75 56.0
35 261
13 9.7
134 100.0
51 38.1
39 291
17 12.7
27 2041
134 100.0
25 18.7
91 67.9
13 9.7
4 3.0
1 g
134 100.0
55 410
79 590
134 100.0
126 94.0
8 6.0
134 100.0
92 687
42 313
134 100.0
65 485
69 515
134 100.0

www.iiste.org
(N
IE
P
VSD combined with Y alue
other heart anomalies

N %

49 86.0 NS

8 14.0

57 100.0

6 10.5 NS
27 474

20 35.1

4 7.0

57 100.0

23 40.4 NS
17 29.8

5 8.8

12 21.1

57 100.0

8 14.0 NS
35 61.4

9 15.8

4 7.0

1 1.8

57 100.0

23 40.4 NS
34 59.6

57 100.0

51 89.5 NS

6 10.5

57 100.0

38 66.7 NS
19 33.3

57 100.0

29 50.9 NS
28 49.1

57 100.0
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Table 2: Association of 4 selected definition of malnutrition among the three studied groups of CHD

Child nutritional status Ventricular Septal Defect(V SD)-groups P
value
Other VSD only VSD combined with other
anomalies anomalies
N % N % N %
Underweight/severe underweight NS
Acceptable zone 126 81.3 106 822 46 83.6
Underweight/ sever underweight 29 18.7 23 17.8 9 16.4
child
Total 155 1000 129 100.0 55 100.0
Stunting/severe stunting NS
Acceptable zone 120 78.9 104  81.9 40 74.1
Stunting/severe stunting child 32 211 23 18.1 14 259
Total 152 1000 127 100.0 54 100.0
Wasting/severe wasting NS
Acceptable zone 111 75.5 97 776 45 86.5
Wasting/severe wasting child 36 245 28 22.4 7 13.5
Total 147 1000 125 100.0 52 100.0
Malnutrition/severe malnutrition NS
Acceptable zone 90 76.9 83 79.0 35 76.1
Malnutrition/severe malnutrition 27 231 22 21.0 11 239
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Total 117 1000 105 100.0 46 100.0
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Figure 1. Frequency distribution of CHD types among the whole study sample.
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Figure 2: Distribution of children CHD by presence of VSD (Isolated Vs combined).
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