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ABSTRACT
Objective

Patients and

To determine the delay in diagnosis of various types of congenital heart defects in
children and factors associated with such delay.

For this observational study, 354 patients having congenital heart disease (CHD)
presenting for the first time to the Department of Cardiology, Children’s Hospital,
Lahore, Pakistan, between January 1, 2015 and June 30, 2015, were enrolled after obtaining
informed verbal consent from the guardian of each child. Demographical profile and

Among the 354 enrolled children (M: F 1.7:1) with age ranging from 1 to 176 months (median
24 months), 301 (85.1%) had delayed diagnosis of CHD (mainly acyanotic 65.3%), with
median delay (8 months). Main factors for delay were delayed first consultation to a
doctor (37.2%) and delayed diagnosis by a health professional (22.5%). Other factors
included delayed referral to a tertiary care hospital (13.3%), social taboos (13.0%),
and financial constraints (12.3%). Most children were delivered outside hospital
settings (88.7%). Children with siblings less than two (40%) were less delayed than those

Diagnosis of congenital heart defect was delayed in majority of patients. Multiple factors
such as lack of adequately trained health system and socioeconomic constraints were
responsible for the delay. There is a need to develop an efficient referral system and
improve public awareness in developing countries for early diagnosis and management

Methods

various factors under observation were recorded.
Results

having two or more siblings (60%, P < 0.001).
Conclusion

of such children.
Keywords Congenital heart defect, delayed diagnosis, Pakistan

INTRODUCTION

The incidence of moderate-to-severe form of congenital
heart disease (CHD) is estimated to be about 6/1000 live
births.[!! Incidence of CHD is much higher (19/1000 to
75/1000) if potentially significant bicuspid aortic valve
and tiny muscular ventricular septal defects are also
included. As a result, CHD constitutes a major cause of
infant mortality across the globe.l?! With remarkable
improvements in diagnostic and management options in
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recent years, a significant proportion of children born
with CHD are expected to lead a normal, productive life.3!
Among various other factors, early identification of CHD
and timely intervention is extremely important for final
prognosis in these children.*3 Antenatal detection of
CHD is now considered standard of care in developed
countries, improving the final outcome. In most low and
middle-income countries, however, such facilities are
few and far, and majority of patients from developing
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countries present late. Such delay results in suboptimal
management and poor outcome as complications
may have already set in. Comorbidities especially
undernutrition seriously compromise the results of any
intervention in these children.®

In this study, we aimed to examine the pattern of CHD in
children presenting to a tertiary care hospital, trends in
timing of diagnosis of various CHD, and various factors
associated with delayed presentation hence delayed
diagnosis. The identification of such factors would help
in planning focused screening program and awareness
strategies for an early detection of CHD.

MATERIALS AND METHODS

This cross-sectional observational study was conducted
at the Department of Cardiology, The Children Hospital
and Institute of Child Health, Lahore, Pakistan, over
a period of 6 months (January 2015 to June 2015).
This is the sole public sector, tertiary care pediatric
cardiac center for the entire province of Punjab with a
population of over 100 million.”8! Two adult cardiology
centers in the province provide some pediatric service
but do not operate children less than 10 kg in weight.
Institutional Review Board of the hospital approved the
study protocol. All patients presenting to the hospital for
the first time and diagnosed as CHD were evaluated for
inclusion in the study. After obtaining informed consent
from patient’s parents, evaluation was performed with
confirmation of diagnosis through echocardiography.
Any patient with acquired heart disease including
acute viral myocarditis/postviral cardiomyopathy and
rheumatic heart disease were excluded from study.

Demographical profile and socioeconomic status,
poverty, illiteracy, improper referral, inadequate health
facilities, and social issues were recorded on specially
designed questionnaire through interview-based
information by the author (UR) from direct caregiver
including mother, father, or the guardian. Any child with
cyanotic heart disease diagnosed after discharge from
birth clinic was labeled as having a delayed diagnosis.
Patients with acyanotic CHD were considered having
delayed diagnosis, in case the defect was diagnosed at
an age when elective cardiac repair should have already
been performed, according to contemporary standards
of pediatric cardiology.”! Socioeconomic status was
evaluated using scale developed by Mughal et al.'%
Poverty was defined in absolute terms of low income as
less than US$2 a day.'V Illiterate person was described
as someone who cannot, with understanding, read and
write a short, simple statement of their own in everyday
life.'? Improper referral was defined as a process in
which a health worker at one level of the health system,
having insufficient resources (drugs, equipment, skills) to
manage a clinical condition, does not seek the assistance
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of a better or differently resourced facility."3 Inadequate
health facilities were described as lack of required
diagnostic tools, drugs, equipments, and skills at a given
health facility to optimally manage a child with heart
condition. Social issues included discrepancy between
the elements of culture or society, which endanger the
lives of social groups.l'#

Statistical analysis

Data was entered in SPSS version 18 (Stata) and analyzed
using its statistical package. The sample size calculation
was done with 80% power of test and 5% level of
significance, taking incidence of CHD as 6/1000 live birth
using nonprobability purposive sampling. Frequency
was calculated for qualitative variable including sex,
type of CHD, various factors associated with delayed
diagnosis, and parental education. Mean and standard
deviation were calculated for quantitative variables
such as age, weight, and number of siblings. Median
with range was calculated for variables with nonnormal
distribution. x? test was applied as test of significance
for any significant difference between various factors
resulting in delayed diagnosis of various type of CHD.
Univariate and multivariate analyses were performed to
determine significance of various factors causing delay in
diagnosis, and their odds ratios were calculated. P < 0.05
was considered as significant.

RESULTS

A total of 354 new patients with confirmed CHD
were included in the study. There were 224 boys
(63.3%) with boy to girl ratio of 1.7:1. Median age was
24 month (range 3 days to 14.8 years). The patients had
amedian weight of 13 kg (2.8-32 kg) with majority of the
patients weighing below the 3t centile for age (201/354,
56.8%). Nearly 60% children came from rural areas.
About 66% (n = 234) belonged to poor socioeconomic
class with additional 30% (n = 107) from middle-income
group. Illiteracy rate in parents was higher in fathers
than mothers (73% vs. 54% respectively, P < 0.001).
Median number of siblings was three per family ranging
from one to seven. Only eight mothers (2%) had a
fetal echocardiography performed. Most babies were
delivered at home or local maternity centers (n = 273,
77%). Median distance the patient had to travel to reach
the cardiac center was 100 km (range 3-650 km) with
32% (n=112) traveling more than 100 km. Two hundred
and thirty one children (65.3%) had acyanotic CHD.

Out of 354 children, 301 (85.1%) had a delayed
diagnosis of CHD. The median delay in diagnosis was
8 months (range 1-168 months) [Table 1]. There was
no significant difference in delay in diagnosis between
male and female children, P = 0.1. The delay in diagnosis
varied according to underlying diseases. There was a
median delay of 18.5 months (range 3-120 months)
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in large unrestricted ventricular septal defect (VSD),
98 months (range 72-168 months) in atrial septal
defect (ASD) with right ventricular volume overload,
24 months (range 4-144 months) in Tetralogy of Fallot,
and 4 months (range 2-6 months) in transposition of great
arteries with intact septum [Table 2, Figure 1]. Diagnosis
of CHD in most patients was delayed because of delayed
first consultation with a doctor (n =112, 37.2%), delayed
diagnosis by a health professional (n= 68, 22.5%), delayed
referral to a tertiary care hospital (n = 40, 13.3%), social
taboos leading to delayed diagnosis (n = 39, 13.0%),
financial constraints (n = 37, 12.3%), and religious beliefs
(n =5, 1.7%). Children having acyanotic CHD (n = 205)
had a significantly longer delay in diagnosis than
cyanotic CHD (n = 96), odds ratio = 2.0, P= 0.01.Children
living in rural area were significantly more delayed
in diagnosis (n = 183/207) than those living in urban
area (n =118/147) (odds ratio = 1.9; P = 0.04). Children
belonging to lower socioeconomic status (n = 217)
had more delayed diagnosis of CHD than middle and
upper socioeconomic status (n = 84) (P < 0.001; odds
ratio = 5.0). Parental illiteracy (n = 258) was significantly
associated with delayed diagnosis compared with maternal
illiteracy (n = 192) (P = 0.01; odds ratio = 6.4). Children
having more than two siblings (n = 181) were more
delayed in presentation than those having two or less
siblings (n = 120), (P = 0.001; odds ratio = 2.9). Among
patients with delayed diagnosis, children living in an
area >50 km from tertiary care hospital (65.3%) were
more delayed than living within 50 km (P < 0.001; odds
ratio = 4.3). None of the children with delayed diagnosis
had fetal echocardiography done (P < 0.001). Children
delivered at a hospital (23%) were less likely to have a
delayed diagnosis than children delivered at home or
a maternity clinic (77%) (odds ratio = 49; P < 0.001).
Children with delayed diagnosis were significantly
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Figure 1: Delay in diagnosis according to disease subgroups
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Table 1: Frequency of qualitative data

Indicator Frequency (percentage)
Male 224 (63.3%)
Weight <3 centile 201 (56.8%)
Rural 207 (58.5%)
Acyanotic CHD 231 (65.3%)
Delayed diagnosis 301 (85.1%)
Delay with >2 siblings 181 (60.1%)

Reasons of delayed diagnosis
of congenital heart disease
Delayed first consultation
Delayed diagnosis by doctor (
Delayed referral 40 (
Social factors (13 0%)
37 (
5(1.
(

112 (37.2%)
68 22.5%)

Financial factors 12.3%)
Spiritual factors
Total 301

CHD: congenital heart disease

100.0%)

Table 2: Pattern of CHD and delay in diagnosis
according to disease subgroups

Acyanotic Total (n) Median delay
(range) (month)
Coarctation of the aorta
Mild 1 0
Moderate to severe 3(1-3)
VSD
Small/Restrictive 16 0
Large/Unrestrictive 106 18.5 (3-120)
Others 21 8 (3-60)
PDA
Restricted 4 0
Unrestricted 37 9 (4-72)
ASD
Small with no RVVO 4 0
Moderate and large 14 98 (72-168)
CAVSD
Balanced 9 9 (2-72)
Unbalanced 2 4.5 (4-5)
AS
Mild 1 0
Moderate to severe 3 8 (3-24)
PS
Mild 1 0
Moderate to severe 7 14 (6-46)
Others 2 2.5(2-3)
Cyanotic
TOF
Spelling 43 24 (4-144)
Without spelling 17 0
PA, VSD
0,>75% 2 3.5 (2-5)
0,<75% 7 4 (2-39)
TGA
IVS 16 4 (2-6)
With VSD 10 1(1-5)
Univentricular heart
Increased pulmonary flow 10 5.5 (3-12)
Decreased pulmonary flow 3 120 (1-120)
TAPVC
Obstructed 2 1(1)
Unobstructed 5 6 (4-44)
Others 8 66 (6-120)

CHD: congenital heart disease, TOF: tetrology of fellot, TAPVC: total
anomalous pulmonary venous connection, PA: pulmonary atresia,
VSD: ventricular septal defect, AS: aortic stenosis, PS: pulmonary stenosis,
CAVSD: complete atrioventricular septal defect, ASD: atrial septal defect,
PDA: ptent ductus arteriosis, IVS: intact ventricular septum
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more undernourished with weight <3 centile (60.7%)
than children presenting early (39.3%) (P < 0.001). The
referral pattern included 112 (31.6%) patients referred
by a general practitioner, 171 (48.3%) by a pediatrician,
43 (12.2%) by an adult cardiologist, and 28 (7.9%) by
a hospital practitioner. Children referred by a general
practitioner (delayed referral 108 vs. optimal referral 4)
were more delayed than a pediatrician (delayed referral
134 vs. optimal referral 37) (P < 0.001) [Table 1].

DISCUSSION

Unrecognized CHD carries a serious risk of avoidable
mortality, morbidity, and permanent handicap.
Furthermore, failure to thrive, recurrent infections, and
undernutrition adversely affects the long-term health of
these children. Limitations in daily activities also have
a significant impact on social development of these
children. The economic and social impacts on families
are also significant in the absence of state-sponsored
social support.

In our study, the distribution of CHD was quite similar
to the previously documented data. Male predominance
found in our study has been documented in previous
regional studies.®! This may highlight a possible change
in genetic substrate in South Asian population resulting
in higher incidence in males rather than equal gender
distribution in Western population. Another factor is
cultural wherein a male gets more attention and is more
likely to be brought to attention earlier than a female child.
Children with CHD in our study were diagnosed at an
older age (median 24 month, range 1 month to 14.8 year)
than most of the previous studies from developed
countries with well-established healthcare screening
and referral programs. The mean age of diagnosis from
various developing countries has been recorded much
higher (median 4 years) emphasizing the need for
proper screening programs in developing countries.!s!
Such programs can be cost effective in broader view as
early detection could prevent various permanent deficits
requiring lifelong treatment with financial implications
and poor productivity by the affected individual.

Almost 60% children belonged to rural areas, a figure
consistent with the general population, figures of
rural population of Pakistan (62%) as well as South
Asia (65%).1*° This finding reiterates the fact that CHD
is equally distributed in urban and rural populations
and highlights the importance of provision of screening
facilities in rural areas as well as early detection.

Nearly two-third of all children with CHD were having
severe malnutrition with no significant difference between
children with cyanotic and acyanotic CHD (P = 0.5).
The incidence of malnutrition with weight below third
centile was much higher than international literature.
Malnutrition is prevalent in the region (26%), however,
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our data suggests a significantly higher prevalence
in children with CHD.['! Delayed diagnosis and late
management not only compromised the optimal timing
for intervention but also compounded by malnutrition
that was significantly higher in children with delayed
presentation when compared with normal population in
this part of the world.[*8! This puts these patients at an
added risk of morbidity and mortality from congenital
heart surgery.l'” This fact emphasizes additional need
for nutritional and social support for these children
as well as early interventions to prevent secondary
complications from malnutrition itself.

In our study, acyanotic children had a much more
delayed diagnosis than cyanotic children. This finding
was similar to the previous local data.l?*! This difference
could partly be due to obvious finding of bluish
discoloration of the child with CHD leading to earlier
medical consultation by the parents or the attending
doctor. On the other hand, acyanotic CHD with increased
pulmonary blood flow were frequently misdiagnosed as
pneumonia and accordingly managed until alternate
diagnosis of CHD was established.

Parental education is an important determinant of
delayed diagnosis of CHD. Literacy rate among mothers
of children with CHD was only 54%. Mother’s illiteracy
was significantly associated with delayed diagnosis
of children (179 vs. 13, P < 0.001). Interestingly,
literacy rate among fathers was much lower than the
national statistics (27% vs. 69%). This low literacy
rate was probably related to socioeconomic status of
the family as more than two-third belonged to poor
socioeconomic class and further 30% to the middle
class. Delayed presentation in children with CHD was
significantly associated with father’s literacy (P < 0.001).
This factor has also been reported in the previous
studies.?! In our study, parental illiteracy (n = 238)
was significantly associated with delayed diagnosis
compared with maternal illiteracy. This finding was
because of the prevalent social setup of the country with
male-dominated society and decision-making powers
of male partner. Hence, universal education for all is
of utmost importance as literacy is equally important
for mothers as well as fathers for proper care of their
children and general awareness.??!

Family planning goes hand in hand with better child
health. It was also a factor in our study as delay was more
common in families with more than two siblings and
dependents (180 vs. 120, P < 0.001). This fact has been
documented in a number of studies with smaller family
size having a positive effect on better upbringing and
optimal development of children.?® Evidently, families
with larger number of children cannot concentrate
socially or financially on one child while neglecting
others.l%
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Home deliveries or deliveries through untrained birth
attendants are a major obstacle in screening children
with CHD. High percentage of deliveries outside the
hospital setting either because of financial constraints,
nonavailability of adequate health facility nearby,
or social taboos.?!! Home deliveries by untrained
birth attendants accounted for 77.1% of all deliveries
and amounted to 88.6% of all children with delayed
diagnosis. Almost all patients delivered at home (97%)
had a delayed diagnosis. With limited resources,
providing additional hospital services may not be an
option in short term but training birth attendants to
identify and refer such patients for consultation can be
very helpful in avoiding delays in diagnosis.!*#

Distance from medical facility was an important factor
in timely diagnosis of these children. This fact has
been documented in the previous studies.!?*! Providing
advanced diagnostic health facility at doorstep may not
be feasible in a resource-constraint setting. However,
proper planning and employing of telemedicine
including transfer of echocardiography images may be
an interim solution to avoid delaying critical diagnosis.

Antenatal diagnosis by fetal echocardiography is a useful
screening tool for recognizing an early CHD and thus
preventing neonatal morbidity and mortality. Antenatal
diagnosis is getting universal in developed countries.?? In
our study, only 2% of mother had the antenatal diagnosis
of CHD by fetal echocardiography and all of these had
a timely referral with subsequent optimal management.
Training the sonographers in a standard four-chamber and
great vessels view on routine antenatal scans can increase
the yield of a possible CHD significantly.?!

We report one of the highest ratios of delayed diagnosis
reported in the literature in recent times (85.1%).
Although this is still a very high incidence of delayed
diagnosis, the situation is better than data from a decade
ago in a local study wherein it was 97%.?”) Most common
reason for delayed diagnosis of CHD was delayed first
consultation with a doctor (37.2%).This delay was
mainly caused by difficult approach to a physician as
most children with delayed diagnosis were residents of
rural areas (60%) and belonged to poor socioeconomic
strata (66%). This is a common problem in developing
countries where many families in rural and semiurban
areas seek advice from unqualified, self proclaimed
quacks because of common beliefs and myths as well as
illiteracy and socioeconomic constraints.?!!

Second major reason for delay was a delayed diagnosis
by a health professional (22.5%). This results in a large
proportion of children getting to a physician and yet having
costly delay in diagnosis of CHD. Professional training
and awareness was lacking in general practitioners and,
to some extent, pediatricians, about the proper time for
referral of the patients. Lack of awareness among primary
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care medical professionals has been highlighted; additional
training advocated time and again avoiding missing such
children in the previous studies.?*?8 Such training courses
would be very beneficial in identifying these children with
CHD early. Following an initial diagnosis, many children
still did not reach an appropriate medical facility in time.
This delay was again multifactorial. Saxena et al.?" also
reported poverty, difficult access to tertiary care facility,
and large family size as some of the factors responsible
for delayed treatment of CHD in India.

Although there was more delay in acyanotic CHD than
cyanotic CHD but the median delay was different in
different subset of patients with CHD. Nine patients
with large VSD and a delayed diagnosis developed
Eisenmenger syndrome and 4 (9.3%) patients with
Tetralogy of Fallot developed neurological disability,
which will definitely impact on surgical outcome of
these patients. Such delay in diagnosis of this subset of
children leads to irreversible damage and early demise
of these patients. Such complications not only frequently
necessitate hospital admissions but also further drain on
family and health system resources.

Study limitations

There is considerable inherent ambiguity as far as
definition of delay is concerned. It is really hard to
label an absolute definition given the vast spectrum
of disease severity and extraordinary variety of CHDs.
The decision about optimal time for intervention was
based on collective expert opinion and prevalent best
practices guidelines. Second, data was collected from a
single tertiary care hospital setting and that was also a
study limitation. It only included patients who did reach
a tertiary care facility and could not account for critical
conditions and could not make it to such facility.

CONCLUSIONS

Acyanotic CHD was the most common lesion and had a
significantly longer delay in diagnosis than cyanotic CHD.
Many factors including poverty, illiteracy, inadequate
health facilities, inappropriately trained health
professionals at primary care level, lack of antenatal
and immediate postnatal screening program, improper
referral system, and social and financial issues were
identified as causes of delayed diagnosis of CHD in our
setup. Improving the basic socioeconomic indicators and
establishing a proper screening and referral healthcare
delivery system could save such children from avoidable
morbidity and mortality.
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