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CARDIOVASCULAR DISEASE REIGNS AS THE LEADING

cause of death in the United States of
America.1–3 Coronary arterial disease, and other

sequels of atherosclerosis, accounts for a large propor-
tion of the deaths and morbidity due to cardiovascular
disease.1 Compelling evidence now supports the notion
that the underlying pathological processes begin
early in life.2,4–6 The development of atherosclerosis
and coronary arterial disease has been linked to several
risk factors, some the result of behaviours that can be
personally modified, including weight and obesity,

smoking and tobacco, poor diet and nutrition, and
physical inactivity.1,2,7–13

Despite roles for genetics and pharmaceuticals,
primary prevention through the modification of
lifestyle and behaviour remain the first approach for
treatment.3,14 Since risk factors, and their inciting
behaviours, often begin in childhood, and are difficult
to reverse once present, primary prevention early in life
makes intuitive sense. In the United States of America,
most of the efforts for promotion of cardiovascular
health have fallen upon the providers of primary care,
that is, paediatricians and family practitioners.2,11,15,16

Paediatric cardiologists, as “heart specialists” for the
children, are in a uniquely authoritative position to
discuss cardiovascular health with patients and their
families. Guidelines for primary prevention in child-
hood, aimed at both generalists and specialists, have
recently been promulgated.3 It is not known, however,
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how frequently the paediatric cardiologists provide
such discussion or counselling.

We hypothesised that paediatric cardiologists do
not consistently provide anticipatory guidance on risk
factors for coronary arterial disease or atherosclerosis.
We sought, therefore, to establish, first, how often
paediatric cardiologists discussed cardiovascular risk
factors with patients and their families, and, second,
to identify some of the factors that influenced the
frequency of such discussions.

Materials and methods

Questionnaire
We designed a short questionnaire that addressed
four modifiable cardiovascular risk factors, as well as
several factors that influenced the decision to discuss
cardiovascular risk factors with patients and their
families (Table 1). The questionnaire did not address
the issue of monitoring of blood pressure. Although
hypertension is also a recognised risk factor for car-
diovascular disease, blood pressure itself is not a
behaviour that can be modified personally. Also, the
questionnaire did not seek to differentiate where dis-
cussions took place along the spectrum from brief
discussion of cardiovascular risk factors to in-depth
counselling targetted at a patient with a clear prob-
lem, such as smoking. For the purposes of this study,
“infrequently or never” was defined as less than 20%
of the time, “sometimes” as 20 to 50% of the time,
“frequently” as 50 to 80% of the time, and “usually
or always” as 80 to 100% of the time. A “provider of
primary care” was considered to be a general paedia-
trician, a family practitioner, or a nurse practitioner.
We assumed that the age range of patients would be
typical of the population seen by paediatric cardiolo-
gists, namely from the neonatal period through adoles-
cence, and probably into young adulthood. Questions
regarding habits of counselling as they related to age

covered this typical range. Space was also allowed for
individual comments.

The questionnaire was not designed to be compre-
hensive in scope, but rather, to take only 1 to 2 min to
complete, in order to achieve a reasonable response
rate after only one mailing. The questionnaire under-
went additional review and revision after pilot testing
within the Pediatric Cardiology Program at New
York University Hospitals Center. It was coded purely
for the purposes of keeping track of responders, but
the survey was otherwise anonymous.

Study population
The questionnaire, with a cover letter and a stamped
return envelope, was sent to each of the 540 Fellows
of the American Academy of Pediatrics listed as
members of the Section on Cardiology, at the time of
a single mass mailing in April 2001. At this time,
members of the Section had achieved board certifica-
tion in Paediatrics, with subboard certification in
Paediatric Cardiology. Cardiothoracic surgeons were
not included among the membership.

Statistics
Chi square analysis was performed for categorical
data, using Sigma Stat v1.0 (Jandel Corporation, San
Rafael, CA). Not all respondents answered every ques-
tion, so denominators used to calculate data varied
slightly. We achieved denominators of at least 200 in
all cases. All data presented are rounded to the nearest
whole number, so that not all values add up to 100%.
A p value of less than 0.05 was considered statisti-
cally significant.

Results

We received responses from 214 paediatric cardiolo-
gists, two-fifths of those mailed. Only 40% of those
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Table 1. The survey questionnaire.

Anticipatory guidance questionnaire
(1) How often do you discuss atherosclerosis with your patients and their families?

a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

(2) Regarding your patients with significant cardiovascular problems (structural heart anomalies, arrhythmias, etc.), how often do you discuss:
– WEIGHT?

a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

– SMOKING/TOBACCO?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

– DIET and NUTRITION?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)
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Table 1. Continued.

– PHYSICAL ACTIVITY?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

(3) Regarding your patients without significant cardiovascular problems (innocent murmurs, non-cardiac chest pain, non-cardiac 
syncope, etc.), how often do you discuss:
– WEIGHT?

a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

– SMOKING/TOBACCO?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

– DIET and NUTRITION?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

– PHYSICAL ACTIVITY?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

(4) How often do you provide anticipatory guidance for risk factors of atherosclerosis to:
– FAMILIES of BABIES/TODDLERS?

a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

– SCHOOL AGE CHILDREN?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

– ADOLESCENTS?
a. infrequently or never b. sometimes c. frequently d. usually or always
(�20%) (20–50%) (50–80%) (�80%)

(5) How important do you think it is for a pediatric cardiologist to discuss with their patients:
– WEIGHT?

a. not important b. somewhat important c. very important d. extremely important
– SMOKING/TOBACCO?

a. not important b. somewhat important c. very important d. extremely important
– DIET and NUTRITION?

a. not important b. somewhat important c. very important d. extremely important
– PHYSICAL ACTIVITY?

a. not important b. somewhat important c. very important d. extremely important

(6) How important do you think it is for a primary care provider (pediatrician, family practitioner, nurse practitioner) to discuss with 
their patients:
– WEIGHT?

a. not important b. somewhat important c. very important d. extremely important
– SMOKING/TOBACCO?

a. not important b. somewhat important c. very important d. extremely important
– DIET and NUTRITION?

a. not important b. somewhat important c. very important d. extremely important
– PHYSICAL ACTIVITY?

a. not important b. somewhat important c. very important d. extremely important

(7) With what mode(s) of communication do you use to discuss anticipatory guidance?
a. verbal b. audio c. video d. literature/pamphlet
e. other_________ f. none

(8) If you do not consistently discuss atherosclerotic risk factors, why not? (circle all that apply)
a. this is not a primary/important role of the pediatric cardiologist
b. time constraints
c. my knowledge base of risk factors would not provide for effective counselling
d. never considered providing anticipatory guidance
e. other (specify)

(9) If a pamphlet were readily available to you at low/no cost to help with counselling, would you use it?
a. not likely b. somewhat c. very likely

(10) Additional comments:
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responding reported discussing atherosclerotic risk
factors frequently or always, that is more than half of
the time, with patients and their families.

Paediatric cardiologists discussed all four modifi-
able aspects of lifestyle more consistently when a
patient had some form of cardiovascular problem
(Fig. 1). In the presence of cardiovascular disease,
weight was discussed frequently or always by 59% 
of respondents, as opposed to 35% in the absence 
of cardiovascular disease (p � 0.0001). Smoking, or
the use of tobacco, was discussed by 61%, as opposed
to 46% (p � 0.005). The comparable figures for diet
and nutrition were 63% versus 39% (p � 0.0001),

and for physical activity were 92% versus 62%
(p � 0.0001).

Paediatric cardiologists discussed risk factors least
with families of infants or toddlers, with increasing
time spent with older children and adolescents
(p � 0.0001; Fig. 2).

Overall, respondents stated that they considered
the promotion of cardiovascular health to be a more
important role for providers of primary care than for
paediatric cardiologists (Fig. 3). Only 17% of respon-
dents thought that it was “extremely” important for
paediatric cardiologists to discuss weight, 38% for
smoking and tobacco, 19% for diet and nutrition,
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Figure 1.
The proportion of paediatric cardiologists providing anticipatory guidance on different cardiovascular risk factors. The x-axes depict whether
or not the patients had a cardiovascular problem (�CV, �CV), as well as the frequency of counselling. We deemed counselling to be infre-
quently or absent when the response was less than or equal to 20%; sometimes from 20 to 50%; frequently from 50 to 80%; and usually or
always when the response was at least 80% of the time. Panel A: counselling about weight; Panel B: smoking; Panel C: diet and/or nutrition;
Panel D: physical activity. *Paediatric cardiologists more often discussed cardiovascular risk factors frequently or always when a patient had
a cardiovascular problem (p � 0.005, �CV versus �CV for combined data in 50–80% and �80% columns).
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and 36% for physical activity. In contrast, 59% of
respondents thought that it was “extremely” impor-
tant for providers of primary care to discuss weight,
72% for smoking and tobacco, 59% for diet and
nutrition, and 59% for physical activity. For all four
of the risk factors, these differences are statistically
significant (p � 0.0001). Even when we combined
the categories of responses, significantly fewer respon-
dents felt that it was “very” or “extremely” important
for the paediatric cardiologist rather than the provider
of primary care to discuss these cardiovascular risk
factors (p � 0.0001). The only exception was for
physical activity, for which the gap narrowed to 90%
for paediatric cardiologists and 95% for providers of
primary care (p � 0.095).

When citing reasons for not consistently discussing
risk factors for coronary arterial disease or atherosclero-
sis, 35% of respondents reported constraints of time,
while 17% of respondents did not feel that such antic-
ipatory guidance was an important role for paediatric
cardiologists. An insufficient base of knowledge was
cited by 5%, while 4% never considered anticipatory
guidance on cardiovascular disease. An additional 7%
of the respondents listed “other” reasons (see below).

General categories of specific comments, and rep-
resentative comments, mirrored the responses above,
but provided additional insight into habits of coun-
selling (Table 2). Clinical practices, and interests, var-
ied widely. Whereas some respondents provided very

little anticipatory guidance, others undertook universal
screening and counselling, or ran lipid clinics. Several
respondents felt the questionnaire was misleading
with regards to the willingness to discuss cardio-
vascular risk factors, since our survey did not account
for differences based on family history, or the presence
of risk factors such as obesity. Several respondents
raised the lack of reimbursement for preventive efforts
as a barrier to anticipatory guidance. Some paediatric
cardiologists were further subspecialised in their
practices, such as critical care cardiology or invasive
electrophysiology, for which anticipatory guidance
on cardiovascular risk factors was not felt to be
appropriate.

Of those responding, 93% claimed that they
would be “somewhat likely” (39%) or “very likely”
(53%) to use a free or inexpensive pamphlet for
counselling, if such a resource were made available.

Discussion

Our results suggest that paediatric cardiologists do
not consistently promote the benefits of cardiovascu-
lar health to their patients and their families. These
findings raise some interesting issues, since it is now
felt that a concerted effort by the healthcare profession
must be made early in life to help stem the epidemic
of diseases related to atherosclerosis.2,3,16 To our
knowledge, our study is the first to explore the pre-
ventive practices of paediatric cardiologists regarding
atherosclerosis and coronary arterial disease.

Factors influencing provision of counselling
Cardiovascular risk factors were more often discussed
when patients had cardiovascular problems. Patients
with significant cardiac disease, or the sequels of sur-
gical treatment, are restricted in their activity, are
intolerant to exercise, or obese, all factors that draw
attention to aspects of lifestyle such as activity and
weight. It is also possible that atherosclerosis is still
not considered to represent a “disease” in children
who are healthy. Still, even in the presence of cardio-
vascular disease, the rates of anticipatory guidance
among paediatric cardiologists appeared lower than
those reported among general paediatricians.17,18

This is disturbing, since the combination of athero-
sclerotic cardiac disease with structural heart disease
is likely to result in higher rates of complication.
Specific comments also suggested that, consistent
with prior recommendations, paediatric cardiolo-
gists discussed risk factors more often when the fam-
ily history suggested the patient was at added risk.19

Our study, however, was not designed specifically to
assess this influence.
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Figure 2.
The influence of age on anticipatory guidance. The hatched columns
(“I”) represent infants; black columns (“C”) represent school-aged
children; and white columns (“A”) represent adolescents. There was
a significant (p � 0.0001) difference in anticipatory guidance
with respect to age; most families of infants were counselled infre-
quently, and the frequency of counselling increased with increasing
age. Frequency of counselling on x-axis is as in Figure 1.
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Figure 3.
The perceived role of providers of primary care (“PCP”) versus paediatric cardiologists (“PC”) in promoting cardiovascular health. The x-axes
depict how important respondents felt it was for either the provider of primary care or the paediatric cardiologist to provide counselling (“Not”,
“Somewhat”, “Very”, or “Extremely” important). Panel A: counselling about weight; Panel B: smoking; Panel C: diet and/or nutrition; Panel D:
physical activity. *p � 0.0001 between the groups in the “extremely important” category. It can be seen from the shifts in the graph across all
categories, however, that more respondents felt that it was a more important role for providers of primary care to promote cardiovascular health
than for paediatric cardiologists so to do.

Table 2. Specific and representative comments of respondents.

General category Representative comment(s)

Selective counselling “When I see children with risk factors, I focus on those. However, I rely on primary care providers to 
do more anticipatory guidance.”

Questionable value at a single visit “A single visit of an infant or child with innocent murmur or chest pain provides no useful opportunity.”
“For patients with one time encounters, … there is no opportunity for reinforcing the message.”

Questionable preventive value “The question remains, does intervention at this age have a significant impact.”
“Patients and families are influenced by the media and peers and minimally by their doctor, I believe.”
“… Many of the parents are overweight, smoke, drink, and fast foods are a way of life. … Many of the 
issues addressed in this survey are not going to be relevant to change.”

Complicates/clouds main issues “Sometimes the other cardiac issues are very important. … There is no room for bombarding patients 
and families with additional info.”
“Parents referred for evaluation of infant with murmur are often very stressed about visit and probably 
not interested in discussing atherosclerotic risk factors.”
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Our data also indicated that younger patients, and
families with young children, received anticipatory
guidance far less frequently, a finding consistent
with previous surveys of general paediatricians17,18

and nurse practitioners.20 Practitioners apparently
feel that it is inappropriate to initiate such discus-
sion in this age group. Mounting evidence suggests
otherwise. Although long-term efficacy is unproven,
even a brief intervention of less than 5 min during 
a paediatric ambulatory visit may impact positively
on smoking by mothers21 or adolescents.16 Given
the influence of parental smoking on the initiation
of smoking by children and adolescents, some inves-
tigators now feel that advice to parents against
smoking should be provided early in the life of the
child.3,12 Moreover, it takes time, and substantial
effort, for parents to modify their own behaviours.16,22

Thus, it should be appreciated that repetitive, uni-
versal, age-blind anticipatory guidance is directed
not only toward the child, but importantly, also
toward the parents and the rest of the family.

Barriers to cardiovascular anticipatory guidance
discovered in our study included the constraints of
time, and the lack of reimbursement for preventive
services, findings also reported by others.15,23,24 Many
respondents felt that cardiovascular anticipatory
guidance was more in keeping with the role of the
generalist. Notably, some one-tenth of respondents
either felt they possessed an inadequate base of knowl-
edge, or else did not think to provide anticipatory
guidance concerning cardiovascular health. Others have
also recognised that specialists perceive their role as
being limited to addressing the chief complaint.25

Contributing to such perceptions may be the minimal
emphasis during training on preventive cardiology,
as evidenced by the outline of content for the sub-
specialty certifying examination of the American
Board of Pediatrics.26 Paediatric cardiologists deal
mostly with congenital cardiac malformations. We
agree that the focus of a visit should be directed
appropriately, and that the main issue should not be
clouded when dealing with a child with cardiac dis-
ease. In such cases, nonetheless, we will typically defer
discussion of cardiovascular risk factors to a subse-
quent, routine follow-up visit, so as not to “overload”
families with information. Our anecdotal experience
does indicate that families are very receptive to dis-
cussions about cardiovascular risk factors, even at a
single visit for, say, an innocent cardiac murmur.

Our results suggest that, if it were available, most
cardiologists would provide simple, concise self-help
literature to patients and their families. Studies sug-
gest that even simple advice appears consistently to
help people stop smoking.22 We should note that we
do not advocate a “zealot” approach, a concern raised
by some respondents, but rather believe that the 

modification of risk factors is an achievable goal in at
least some patients and their families, while at the
same time “keeping kids kids”, as we were urged by
one respondent.

What is the role of the paediatric cardiologist?
The role of a paediatric cardiologist in the promotion
of general cardiovascular health is controversial and
ill-defined. It is not known whether primary preven-
tion early in life will reduce the toll later in life from
atherosclerosis and coronary arterial disease. In part,
we hope that our data will stimulate more discussion
about the role of the paediatric cardiologist in preven-
tive cardiology. Our bias is that it is highly appropri-
ate for the paediatric cardiologist to embrace the role
of a “champion” of preventive cardiology, as advocated
recently for adult cardiologists at the 33rd Bethesda
Conference on Preventive Cardiology,25 even when
adults are overtly free of cardiovascular disease.16

Clearly, the extent of any such role may vary in
different practices. For example, a brief discussion of
cardiovascular risk factors, or simple anticipatory
guidance, requires far less time, involvement, and
resources than does directed counselling.

Limitations
Although in the typical range for published sur-
veys of physicians,27–29 our response rate of 40%
raises the possibility of selection bias, so that the
results should be interpreted with caution. We feel,
nonetheless, that the number of responses was ade-
quate to address our hypothesis. A low response rate
does not necessarily indicate bias, nor does a high rate
of response ensure against bias.27 Recent studies
have shown that the demographic variables of non-
responders do not differ significantly from those of
responders.28,30 Moreover, a similar previous survey
of general paediatricians showed that those respond-
ing early and late did not differ in their responses.17

Furthermore, nonresponders likely provide less antic-
ipatory guidance on cardiovascular risk factors, and
responders typically overestimate the frequency of
preventive counselling.30,31 Significant bias towards
nonresponders, therefore, should skew the data toward
arguing against our hypothesis.

Our sample pool may not accurately represent the
entire cohort of approximately 1500 practicing pae-
diatric cardiologists in the United States of America.
It is also the case that we are unjustified in extrapolat-
ing these results to the global community of paediatric
cardiologists. Our results are also based on responses,
which have not been validated as real practice. Still,
our findings are entirely consistent with personal
impressions from the community at large.
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Conclusion

We conclude, therefore, that paediatric cardiologists
can assume a more prominent role in promoting
“heart-healthy” lifestyles in their patients and fami-
lies. The challenges that lie ahead include more clearly
defining their role in prevention, improving the train-
ing in preventive cardiology, facilitating the education
of patients, and assessing the impact of early promo-
tion of cardiovascular health on future cardiovascular
morbidity.
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