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Abstract. The purpose of this study isto provideinformation about General Practitioners
(GPs) knowledge and behaviour about Sudden Infant Death Syndrome (SIDS) and itsrisk
factorsin the United Kingdom. We investigated if GPs knew that the supine sleep position
isbest for reducing therisk of SDS. We also explored their overall knowledge regarding
all S DSriskfactorsand their recommendationsto parents. Approximately 13% of GPsdid
not givethecorrect answer about the safest sleep position. Being femal e, young age, having
children, the number of practices where the GP works and direct experience of a case of
S DSresulted in being the strongest deter minants of knowledge. On the contrary, a post-
graduatetitleinchild healthand paediatricsdid not significantlyincrease GPs sknowledge
of DS Sgnificant differences among regions emerged and were likely to be the result of
training and prevention campaigns undertaken in these regions.

Keywords: Sudden Infant Death Syndrome; general practitioners; infant mortality;
knowledge assessment; sleep position.

1. INTRODUCTION

Sudden Infant Death Syndrome (SIDS, also known as ‘ cot death’ or ‘ crib death’)
is defined as ‘ the sudden unexpected death of an infant <1 year of age, with onset
of the fatal episode apparently occurring during sleep, that remains unexplained
after athorough investigation, including performance of a complete autopsy and
review of the circumstances of death and the clinical history’ (Krouset al., 2004).
Nowadays, SIDS is still the magjor cause of death in healthy infants born in
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developed countries, with an incidence rate which varies between 0.08 and 0.43
deaths per 1,000 infants (Centraal Bureau voor de Statistiek, 2013; Hoyert and Xu,
2012). However, the cause of SIDSisstill unclear, soitisnot possibletotakeaction
that will definitely prevent it (Mitchell, 2009).

Over the years many epidemiological studies discovered a number of
behaviours which can significantly affect the risk of SIDS, making it possible to
implement somesimpleinterventionsin order to reduceit. The sleep positionisthe
strongest risk factor on which it is possible to intervene in order to reduce the risk
of SIDS, and among all positions the supine one is the safest. The American
Academy of Pediatrics(AAP) considersas‘A-level recommendations' for reducing
therisk of SIDSthose presented in Table 1 (Task Forceon SIDS, 2011); however,
itisimportant toremember that each country hasitsown specificrecommendations.

Table 1: ‘A-level recommendations for the prevention of SIDS (Task Force on SIDS 2011)

1. To put theinfant to sleep supine on afirm surface and in an environment free of soft objects
and |oose bedding;

To avoid overheating of the infant’s room,;

To giveinfants a pacifier before putting them to sleep;

To share the same room with the infants but not the bed;

To breastfeed;

To receive proper prenatal care for pregnant women;

To avoid smoking, alcohol and drugs consumption during and after pregnancy;

To avoid the use of home cardiorespiratory monitors as a strategy for reducing therisk of SIDS;
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To actively involve paediatricians, family physicians and other primary care professionalsin
the campaigns focused on preventing SIDS.

This paper reports on the results of asurvey carried out by the SIDS Project,
aresearch study meant to provide the first data about the awareness and behaviour
of General Practitioners (GPs) regarding SIDS and its risk factors in the United
Kingdom. However, due to budget constraints, it could only be carried out in the
region corresponding to the South Central Strategic Health Authority (which
includes the counties of Berkshire, Buckinghamshire, Hampshire, Isle of Wight,
and Oxfordshire). All the GPsworkingintherel ative areawere chosen asthetarget
population. GPs were chosen considering their long-term rel ationship of trust and
confidence with theinfants' parents and because parents often refer to their GP to
seek advice and recommendationsfor issues about their infants. We are aware that
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midwivesand health visitorscould al so havebeenincludedinthetarget population;
however, these populations would have been very different from the GPs and we
would have needed moretime and funding than those available, so we preferred to
leave such a possibility to an eventual future research project.

The first aim of this work is to analyse GPs' knowledge about SIDS most
important risk factor, which isthe sleep position. In order to do so, weinvestigated
if GPsknew that the supinesleep position aloneisthebest toreducetherisk of SIDS
and we described those who knew it and those who did not on the basis of their
demographic and professional background.

Secondly, considering that GPs may discuss aso all the other SIDS risk
factors with parents, we wanted to verify what was the GPs overal level of
knowledgeof al SIDSrisk factors. Onceagain, thisanalysiswascarried out onthe
basis of their demographic and professional background.

Finally we analysed GPs recommendations about infant sleep position. We
investigated if they recommended exclusively the supine sleep position and
identified those who recommended it and those who did not.

2. THE SURVEY

The study consisted of amail survey carried out in the United Kingdom between
May and July 2012. The survey design was cross-sectional and it included three
different mailings. Two weeks passed between each of the mailings. The sample
frame was retrieved from the website of the National Health Service (NHS). A
previoudly validated questionnaire was updated with additional details (de Luca
and Boccuzzo, 2014). Thevariablesof interest consisted of one question that asked
respondents which was the safest sleep position, 14 questions about SIDS risk
factors and one question regarding recommendations about the sleep position and
their frequency. The possible answers to the guestions about the safest sleep
position and the recommendations given to parents were ‘Supine’, ‘Laterd’,
‘Prone’, ‘1 do not know’. Demographic variables were also included. Response to
thesurvey wasconsidered asconsent to participate. The SIDS project wasapproved
by the Ethics Committee and the Research Governance Office of the University of
Southampton (Project ID: 1197).

The variables of interest consisted of all the items that described healthcare
professionals’ knowledgeand recommendationsabout SIDSanditsrisk factors. As
these were dichotomous (correct/non correct), we imposed a level of precision of
0.05, aconfidencelevel of 95%, and adistribution of the answersin the population
of 50% (p=0.5) in order to determinethe samplesize. Thechoiceof p=0.5wasmade
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because we thought that in some cases the distribution of the answers in the
population could well have been of 50%. As aresult, the required sample size for
atarget population of 2,658 GPswas336. In order to estimatetheexpected response
rate we considered 28 surveys previously carried out on thistopic (Table 2). Using
the information given by all of them, the resulting expected response rate would
have been 64.3%. However, this survey was bigger than most of them, so we
preferred to focus only on those studies with a sample size of at least 1,000
participants. After adjusting for the effects of reminders (a+10% effect for each of
the two reminders— Dillman et a., 2009), the expected response rate was 20.7%,
which wasrounded to 21%. Asaconsequence, with aninitia responserate of 21%
and a +10% effect for each of the two reminders, the overall sample size for the
survey was of 820. This quantity eventually became 823 after stratifying (with
proportional alocation of stratum sample size) for gender and average size of the
practice where the GP works.

Table 2: Estimation of the expected responserate

All previous surveys | Surveyswith samples | Surveyswith samples
(unadjusted) > 1,000 (unadjusted) | > 1,000 (adjusted)
Number of surveys 28 5 5
Average sample size 522 1,713 1,713
Median response rate 68.6% 31.6% 21.6%
Average response rate 64.3% 27.7% 20.7%

The overall response rate was 42.4% (349 responses), which is one of the

highest responseratesregisteredfor studiesonthistopic (deL ucaand Hinde, 2016).
There were no statistically significant differences in response rates by county
(Table 3). There were dightly more females (n = 180, 51.6%) than males, and the
majority of GPs (85.5%) obtained their degree in the United Kingdom. Other
personal and demographic information is shown in Table 3.
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Table 3: Descriptive statistics of the sample

Variable Categories % (if not
otherwise
stated)
Gender Male 484
Children No children 11.6
Aged 0-2 15.6
Aged 3 or more 725
Citizenship UK 93.7
Country of medical degree UK 88.5
Number of practices where the GP works One 845
Berkshire 16.9
Buckinghamshire 135
County Hampshire 35.2
Oxfordshire 18.3
Isle of Wight? 16.1
< 10k 28.2
10k < & < 20k 15.2
Number of inhabitantsin the city of GP practice 20k < & < 40k 14.4
40k < & < 100k 18.7
> 100k 236
GP with more female colleagues than males 41.0
GP did a placement in child health and paediatrics 76.2
GP holds a post-graduate degree in child health and paediatrics 26.4
GP has direct experience of acase of SIDS 451
Average age (SE) 47.5 (0.46)
Average years of experience (SE) 16.6 (0.48)
Average number of colleagues in the workplace (SE) 6.5 (0.14)

a8 The cities of Portsmouth and Southampton were included in the Isle of Wight County to

bal ance the county sample sizes.
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3. STEPSOF THE ANALYSIS
3.1STEP 1. THE AWARENESS OF THE SAFEST SLEEP POSITION

Thefirst step of theanalysisconsistedinidentifyingthefactorsthat i nfluenced GPs
awareness of the safest sleep position. As the nature of the target variable was
hypothesi sed dichotomous, weadapted al og binomia model tothedata(Wachol der,
1986). This model belongs to the Generalized Linear Models family which is
characterized by alogarithmic link function and a binomial distribution:

Pr(Y, =1x )=¢" (D)
where:
Y, indicates the dichotomous random outcome for the
i-th respondent;
X;={Xy, ..., X indicatesthe values of aset of Scovariatesfor thei-th respondent;

B={B, B, --., By indicates the (S+1) regression parameters.

Thechoiceof thismodel wasmadeafter realizing that the number of GPswho
did not know that the supine position was the safest for SIDS prevention was not
small. Infact, out of 349 respondents, 46 (13.2%) did not give the correct answer.
Thisnumber wastoo hightorely onthe usual approximation of therisk ratiosgiven
by the odds ratios, so we could not use alogistic regression in order to identify the
risk factors of respondents who did not reply correctly.

The biggest shortfall of the log binomial model is represented by his high
‘failure’ rate (Blizzard and Hosmer, 2006), mainly dueto 1) predicted probabilities
that are not bounded between 0 and 1 (thisis aconsequence of using alogarithmic
link function instead of alogit); and 2) computational issuesthat drive to the non-
convergence of the model. In our case, however, neither problem was detected.

3.2STEP 2: AN INDEX OF GENERAL KNOWLEDGE

In order to build an index of how much GPs actually knew about SIDS and itsrisk
factors, we considered 14 itemsthat wereincluded under the same question: * What
effects do you believe that the following behaviours have on the risk of SIDS?.
Respondents could choose between ‘it lowerstherisk’, ‘it increases the risk’, ‘it
does not affect the risk’ and ‘I do not know’. The items and the correct answers
(based on the advice of the AAP, Task Force on SIDS 2011) are presented in
Table 4.
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Table 4: Potential risk factorsand related effects considered in the questionnaire

Risk factor

Effect

Placing infants to sleep in a supine position

It lowerstherisk

Offering infants a dummy at nap time and bedtime

It lowerstherisk

Using a soft crib mattress

It increases the risk

Allowing infants to sleep in the same bed as their parents

It increases the risk

Encouraging tummy time when the infant is awake and observed It does not affect the risk
Making up the bedding so that the infant’ s feet reach the foot of the crib It does not affect the risk
Performing an electrocardiogram on the infant It does not affect the risk

Keeping the bedroom temperature below 20° C

It lowers the risk

Maternal smoking during pregnancy

It increases the risk

Allowing infants to sleep in the same room as their parents

It lowerstherisk

Breastfeeding

It lowers the risk

Placing soft objects such as pillows, quilts and stuffed toys in the crib

It increases the risk

Smoking (both maternal and paternal) in the infant’s environment

It increases the risk

Sleeping with an infant on a couch / armchair

It increases the risk

In order to obtain the index of knowledge, we adapted to the data a Rasch

model (Rasch, 1960; Wright, 1977; Wright and Masters, 1982; Fisher, 1995). The
Rasch model, similarly to the other model sbel onging to the Item Response Theory
family, allowstranslating variablesmeasured on ametric scaleinto scoresthat refer
to alatent continuum (in this case the latent variable was given by the knowledge
of respondents). The formulation of the Rasch model that has been used for the
construction of the index is the two-parameter Rasch model for dichotomous
responses (Birnbaum, 1968):

_ = explhiOn =60}
Prixin = 1100) = T i 6—o) @

where:

Xin = 0, 1 is the variable that describes the answer given by the n-th
respondent to the i-th item (where 0 represents an incorrect answer, and 1 a
correct answer);

6, indicates the knowledge of the n-th respondent: the greater this parameter,
the greater the probability that the respondent would give the correct answer;
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J; indicates the difficulty parameter associated with the transition from 0 to
1 for the i-th item. The greater this parameter, the greater the probability that the
respondent would give an incorrect answer (0). The estimate of J; represents the
value at which an individual with an ability parameter 6, equal to d; will have a
probability of giving a correct answer to the i-th item of 0.5. The higher the
difference between 6, and J;, the higher the probability that the respondent will
give a correct answer;

Ai indicates the discrimination parameter for the i-th item. The parameter 1;,
the one referring to the first item, is set equal to 1 because of identification; as a
consequence, the first item acts as the item of reference for all the other items.
The degree to which /; is greater than 1 indicates the stronger discrimination
power of the i-th item with respect to the item of reference, while the degree to
which 4; is less than 1 indicates the weaker degree of discrimination power of the
i-th item with respect to the item of reference. An item with A; greater than 1, then,
will be better in distinguishing between more and less knowledgeable
respondents than the reference item. An item with 4; less than 1, instead, will be
less effective.

While the original Rasch model does not consider the discrimination
parameter (4;), we believed that this parameter deserved to be taken into account.
In fact, it could not be assumed that all items had an equal effectiveness in
discriminating knowledgeable respondents, The opportunity of including it in the
model was tested with a simple likelihood-ratio test between the model with A;
and the one without it. The inclusion of the parameter was then supported by the
result of this test (yZ3 = 75.0, p < 0.001).

The correct application of the Rasch model is constrained to the fundamental
assumption of one-dimensionality; that is, to the assumption that the / items being
used are all indicators of the latent variable of interest. With this goal in mind, we
ran a factor analysis, and its results showed that a high proportion of variance was
explained by the first dimension (73.5%).

One of our main objectives was to investigate which demographic and
professional characteristics significantly affected GPs’ knowledge about SIDS
and its risk factors. To this end, the index of knowledge 6, is our dependent
variable.

To model the index of knowledge we used the quantile regression approach
(Koenker, 2005). This choice was justified by several reasons. First of all, we
were particularly interested in analysing the determinants of knowledge at the
extreme values of the index. In other words, we were interested in investigating
the characteristics of the less and better prepared respondents. To do so, we
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decided to focus also on the 20" and 80 percentiles of the distribution rather than
only to the median. More generally, the quantile regression was chosen because
it enabled us to understand if the determinants of GPs’ knowledge changed at
different levels of the dependent variable.

The linear quantile regression model is:

yi = xiBp + & (3)
where:
yi indicates the continuous outcome for the i-th respondent;

x; = [xl-l, . xis____xis} indicates the values of a set of S covariates for the i-
th respondent;

By = [[)’po, Bp1s - Bps - BpS} indicates the (S+1) regression parameters for
p-th quantile.

As a consequence, the p-th quantile is given by:

p = P(y; < x{B,lx;) “4)
and the p-th quantile of the conditional distribution of y; given x; is:
Qy(p) = x;Bp . ®)

The quantile regression can be applied to the data regardless of the
distribution of the variable of interest, thus making unnecessary any hypothesis
about it. The interpretation of the 8, parameter is similar to the one in a simple
linear model. B, represents the change of the p-th quantile of y in
correspondence to a unitary change of x;, while all the other explanatory variables
remain constant (Koenker, 2005).

3.3 STEP3:CHARACTERISTICSOF THEGPSGIVINGRECOMMENDATIONS
TO PARENTS

In order to understand the characteristics of the GPswho talked with parents about
SIDSand gave them recommendations about the sleep position, we modelled both
the variable S=" GP talks with parents’ and, among those GPs that talked with
parents about the sleep position, the variable Y="GP gives the correct
recommendation”. This was necessary because not all GPs talked with parents
about thesleep position, and henceY wasobserved only if aselection conditionwas
met. In such circumstances, modelling two independent equations with standard
regression techniques would have resulted in biased and inconsistent estimatorsif
unobserved factors affecting Y were correlated with unobserved factors affecting
the selection process S (Heckman, 1979). However, contrarily to the classical
Heckman’ssampl e selectionmodel, inour casethevariableof interestY wasbinary
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and not continuous. In order to account for this difference, we applied a model
formulated as a system of equations for two latent responses, y; and § (Miranda
and Rabe-Hesketh, 2006):

yi =XiB+u; (6)

S =zjy+v;. 7
In this model:
y; and S are latent continuous variables;
x; (of dimensions Kx1) and z; (Lx1) are vectors of explanatory variables;
B (Kx1) and y (Lx1) are vectors of parameters to be estimated.

The observed responses are generated as:

lify; >0
L= 8
Yi {0 otherwise ®)

1if §; >0
= {, 5> ©)
0 otherwise .
A bivariate normal distribution is assumed for u; and v;. A shared random
effect ¢; is used to induce the dependence between u; and v;:

u; = igi + T; (10)

Vi = & + é/l (1 1)
where:
&, 7; and ¢; are normally distributed with mean 0 and variance 1;

A 1s a parameter to be estimated.

Thecorrelation betweenu, and v, is p = .1f p=0, consistent estimates

A
V2(A% +1)
of B and y are obtained with ordinary probit regression models; if p# 0, estimates
are inconsistent. Consistent estimators can be obtained by maximum likelihood
estimation of ajoint probit model of the outcome and selection variable (Miranda
and Rabe-Hesketh, 2006), where the log-likelihood is evaluated using adaptive
quadrature (Rabe-Hesketh et al., 2002).
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The data analysis was performed with Stata (StataCorp, 2011). Descriptive
statistics were calculated both for the demographic characteristics of the sample
and for the questions of interest. Additionally, we adapted the Heckman’'s sample
selection model by using the ‘heckprob’ command (Miranda and Rabe-Hesketh,
2006; Chiburis and Lokshin, 2007; De Luca, 2008), the log-binomial regression
and quantile regression by using the SAS/STAT® software (SAS 2011).

4. RESULTS
4.1 GPS AWARENESS OF THE SAFEST INFANT SLEEP POSITION

In Table 5, we present the results of the log-binomial regression investigating the
characteristicsof therespondentswho did not choosethe supinepositionastheonly
safest position. In the table, we included the only variables that significantly
influenced the probability of knowing the correct position after astepwiseselection
(withinclusioncriteriafixed at p=0.05): ‘Age’ and ‘ Whether the GPworksinonly
one practice or not’. As it can be seen, older GPs showed a lower likelihood of
having a correct knowledge. This may suggest that once they had received their
training on SIDS and its risk factors, they did not get any further updates.
Alternatively, it could also mean that their interest in thistopic decreased over time
asthey entered midlife. In both cases, thisrepresentsadangeroussituationinafield
where even the best practice concerning the most important risk factor can change
quickly according to the latest scientific evidence.

Asforthevariablethat describesthe number of practiceswherethe GPswork,
weinterpreted it asthe effect of the precariousness of their role. Asthese GPs are
not aspresent in the surgery asaGPwho worksexclusively there, we hypothesized
that they could be less ‘exposed’ to children’s issues. This hypothesis was made
considering that mothers may be more inclined to discussthese topicswith the GP
they haveawaysdealt withrather thanwithaGPthey may not bevery familiar with.

Table5: Determinants of GPs’ correct knowledge about the safest infant sleep position

Variable Risk Ratio | Std. Err. | Significance | 95% Confidence Interval
Age (centred) 0.996 0.002 0.060 0.992 1.000
GP worksin only one practice 1.217 0.106 0.025 1.026 1.445

4.2 GPS AWARENESS OF SIDSRISK FACTORS

Thedistribution of the answersto the different itemsinvestigating the effects of 14
different behaviours on the risk of SIDS showed considerably different results
(Table 6). For example, the percentage of correct answersto theitem ‘Smokingin
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theinfant’senvironment’ wasover 90%, whileit wasjust 11%for theitem‘Making
the infant’s feet reach the foot of the crib’. Apart from smoking habits, which are
awell-known risk factor for several diseases and causes of death and thus do not
require a specific knowledge, the most recognized risk factor for SIDS was the
sleeping position. In this case the percentage of wrong answers was only?2 8%. For
almost al the other factors we could observe high percentages of wrong answers.
For instance, there were 72.2% for ‘ Offering infants a dummy at nap time and
bedtime’ and 55.6% for  Encouraging tummy time'.

Table 6: Distribution of answers given by therespondentsto the 14 items (per centages)

Correct Wrong Non-

answers | answers | response
Smoking in the infant’s environment 96.5 2.6 0.9
Maternal smoking during pregnancy 96.0 31 0.9
Placing soft objectsin the crib 74.8 24.4 0.8
Sleeping with an infant on a couch / armchair 68.5 295 20
Allowing infants to sleep in the same bed as their parents 84.3 14.3 14
Offering infants a dummy at nap time and bedtime 26.1 722 1.7
Using a soft crib mattress 49.6 47.8 2.6
Placing infants to sleep in a supine position 914 8.0 0.6
Keeping the bedroom temperature below 20° C 64.2 33.8 20
Breastfeeding 731 26.1 0.8
Allowing infants to sleep in the same room as their parents 524 45.9 17
Performing an electrocardiogram on the infant 69.9 28.7 14
Encouraging tummy time 43.3 55.6 11
Making the infant’ s feet reach the foot of the crib 10.9 87.4 17

In order to build an index of knowledge which considered all SIDS risk
factors, we adapted to the data a Rasch model for dichotomous items and
discrimination parameters. The response options which we considered for each
item were ‘ Correct answer’ vs. (‘Wrong answer’ + ‘1 do not know')

2 13.29% representsthe percentage of respondentswho, when asked which sleeping positionis
associated with the lowest risk of SIDS, did not reply supineexclusively. They could choose
between ‘supine’, ‘lateral’, ‘ prone’, any combination of these positionsand ‘| do not know’.
8% representsthe percentage of respondentswho, when asked what isthe effect of the supine
position on the risk of SIDS, stated that placing infants to sleep in a supine position either
increased or did not affect the risk.
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Table 7 shows the estimates and the significance level s of the discrimination
parameters. Theitem * Sleeping supine’ was chosen as the reference item because
it has been the most known protective factor against SIDS for many years. For this
reason, it should beamong thosewith thehighest di scrimination power (respondents
that give the wrong answer to thisitem will be more likely to give wrong answers
to the others as well). The table reveals that while several items were assigned
higher discrimination powers than ‘Sleeping supine’, none of these could be
considered as significantly different from it. On the other hand, three items were
assigned significantly lower discrimination powers. Theseitemswere‘ Performing
an electrocardiogram on theinfant’, * Encouraging tummy time', and ‘ Making the
infant’sfeet reach the foot of the crib’. This meansthat answering correctly to any
one of these three items implied a lower probability of also answering the other
questions correctly. In other words, the preparation of the respondents was not
significantly impacted by their answersto these questions, whichisconsistent with
the fact that these items did not describe behaviours with arecognized significant
impact on therisk of SIDS.

Table 7: Rasch model: estimates of discriminatory parameters, standard errors, and Wald
test values and their significance for each of the considered SIDSrisk factors

Discrimination | Standard | Wald | Significance
parameter error Test (p-value)
Value
Smoking in the infant’s environment 2.94 1.314 1.48 0.140
Maternal smoking during pregnancy 2.74 1.229 141 0.157
Placing soft objects in the crib 2.48 0.945 1.56 0.118
Sleeping with an infant on a couch / armchair 2.00 0.743 1.34 0.180
Allowing infants to sleep in the same bed as
their parents 116 0.453 0.36 0.717
Offering infants adummy at nap time and bedtime 1.04 0.414 -0.09 0.927
Using a soft crib mattress 1.04 0.418 0.08 0.932
Placing infants to sleep in a supine position 1.00 (ref.)
Keeping the bedroom temperature below 20° C 0.96 0.375 -0.12 0.907
Breastfeeding 0.86 0.347 -0.39 0.694
Allowing infants to sleep in the same room as
their parents 0.79 0.313 -0.67 0.502
Performing an electrocardiogram on the infant 0.44 0.233 -2.40 0.017
Encouraging tummy time 0.30 0.193 -3.62 0.000
Making the infant’ s feet reach the foot of the crib -0.34 0.273 -4.91 0.000
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Theindex of knowledge 6, defined asthe scoreattributed by the Rasch model
toeachrespondent, ranged from-2.49t0 1.21. Themean was0 and themedian 0.09;
thenormality testsrejected thenull hypothesisof Gaussiandistribution. Aswewere
interested in investigating potential differences in the effect of the explanatory
variables according to a specific level of knowledge, we modelled our index with
a quantile regression, and we looked at the results for the 20", 50" and 80
percentiles (Table 8).

Table 8: Determinants of GPs' correct knowledge about 14 risk factors by percentile
(coefficients of the quantile regression)

Variable 20t 50t 8oth
percentile percentile percentile
Direct experience of acase of SIDS -0.2047* 0.2707*** 0.1431
Age -0.0382*** -0.0281*** -0.0277***
Gender (Female) 0.3581** 0.4646*** 0.3040***
GP has children 0.3392* 0.4923*** 0.4030**
Intercept 0.7362* 0.5914** 1.2680***

* 0.01<p<0.05.
** 0,001<p<0.0L.
*x% n<0,001.

Asit canbeseenfrom Table 8, thevariablesthat concurred inidentifying GPs
withahigher knowledgeabout the SIDSrisk factorscan bedividedinto professional
and personal . Fromaprofessional perspective, theabsenceof thevariableidentifying
those GPs holding apost-graduatetitlein child health and paediatricsissurprising.
The syllabuses of the programmes for titles such as the Diplomain Child Health,
in fact, specifically include SIDS and its risk factors. Instead, what significantly
increased GPsknowledgewasdirect experienceof acaseof SIDS, whileage, which
was highly correlated with seniority (Spearman’s rho=0.894, p<0.001), tended to
have a detrimental effect.

Considering other personal characteristics, it was possible to see how the
factorsthat could influencethe personal interest of GPson thistopic (such asbeing
awoman and having children) played amajor role. Thehighest differencesbetween
the percentiles were recorded for the variables about having children and being
female, which may represent some good proxy variables for the respondents
personal interest in thistopic. The median of the index of knowledge in the ‘ best’
situation (female with children, aged 30, with experience about SIDS) was 0.976
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(0.934if normalized between [0,1]). Inthe*worst’ scenario, instead, (mal e without
children, aged 68, without experienceabout SIDS) itwas-1.319(0.505if normalized
between[0,1]). Considering thenormalized case, themedian of theindex increased
by 85% when moving from the worst to the best profile. The contribution of the
explanatory variableswashigher at |ower percentilesthan at thehigher ones. Infact,
thisincrease reached 109% at the 20™" percentile, whileit was only 56% at the 80™.
Having children was always the most important predictor, at every level of the
index. Themedian of the normalized index, with all the other variablesbeing equal
totheir modal or averagevalue, was0.748 for practitionerswith children and 0.656
for practitioners without children.

4.3 GPS RECOMMENDATIONS TO PARENTS ABOUT INFANT SLEEP
POSITIONING

In the last step of our analysis we investigated the recommendations of GPs
regarding infant sleep positioning.

Not all GPs stated that they discussed the SIDS issue with parents (211,
60.5%). In order to properly consider this selection process, we modelled our data
with a sample selection model for binary data.

When we analysed the profile of the GPs discussing this issue with parents,
it emerged that having directly experienced a case of SIDS was an important
determinant (the coefficient 0.43 - Table 9 - impliesarisk ratio of 1.30). Moreover,
it was very interesting to observe the regional effect that emerged associated with
the county of Hampshire (excluding the cities of Portsmouth and Southampton —
grouped with the county of the Isle of Wight). From Table 9, we can see that GPs
in Hampshire were more likely to discuss thisissue with parents (with arisk ratio
of 1.38 with respect to Berkshire). Indeed, 70.2% of GPs from Hampshire talked
with parents, versus 55.7% of GPsfrom other counties. However, the SIDSratein
Hampshire (0.20in 2011 [dataretrieved from the Vital Statistics Tables produced
by the Officefor National Statistics]) isnot the highestintheregion (itwas0.37in
Berkshire) anditisnot higher than theaverage country level for England and Wales
(0.40in 2010). Asaconseguence, thisresult cannot be explained by more attention
giventothe problemduetoahighincidenceof SIDS. Instead, it might beexplained
by the fact that in many areas of Hampshire a prevention campaign named Safer
Babies has been carried out since 2008 (when the ‘SIDS 10" International
Conference’ washeldin Portsmouth, Hampshire) inabidtoreducetherisk of SIDS.
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Table 9: Heckman'’s sample selection model: estimates of GPs' frequency in talking with
parents about the safest position for infants and their correct recommendation

Selection model: GP talks at least once a month with parents about the correct sleep position

Variable Coefficient Std. Err. Significance
Intercept -0.307 0.192 0.110
Gender (female) 0.268 0.140 0.056
Direct experience of acase of SIDS 0.427 0.153 0.005

County (Ref: Berkshire)

Buckinghamshire 0.274 0.305 0.370
Hampshire 0.507 0.223 0.023
Oxfordshire 0.022 0.231 0.925
Isle of Wight? 0.261 0.245 0.286

Main model: GP gives the correct recommendation about the infant’ s sleep position

Variable Coefficient Std. Err. Significance
Intercept 2.370 0.940 0.012
Gender (female) 0.808 0.354 0.023
GP worksin only one practice 1.387 0.357 0.000
Average number of colleagues -0.130 0.059 0.029
RhoP 0.098 0.984 0.921

a8 Thecitiesof Portsmouth and Southampton were included in the Isle of Wight County to balance
the county sample sizes.
b Rhoisthe correlation between the error terms of the two models

Womenwere morelikely to give parentsarecommendation about the babies
sleep position and to recommend exclusively the supine position. As it was
observedinthefirst step of our analysis, GPswhoworkedin only onepracticegave
a more correct recommendation than those who worked in two or more (with a
coefficient of 1.39, corresponding to arisk ratio of 1.37). The importance given to
the variable expressing the average number of colleagues might go in the same
direction: a higher number of colleagues could imply alower regular presence of
a specific GP in the practice, meaning that this GP might have alower chance of
being chosen as ‘ reference GP' by parents with children.
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5. DISCUSSION

This research presents for the first time an analysis of GPs' awareness of the
importance of babies' sleep position and other risk factorsfor SIDS in the United
Kingdom.Additionally, ittriestoidentify those GPswho exclusively recommended
the supine position and those who did not.

Over the last 20 years many prevention campaigns have been carried out to
spread awarenessthat the supinepositionisthesafest positionfor preventing SIDS.
Still, approximately 13% of GPs did not give the correct answer about the safest
sleep position (themost fundamental aspect inthistopic), meaning that thereisstill
room for further increasing awareness.

We showed that GPs with lower seniority tended to have a better knowledge
about the safest sleep position, suggesting that their older colleagues may not have
been recently updated on the latest scientific evidence.

Moreover, those GPs working in a single practice also presented a higher
likelihood of having correct knowledge. We believe this might be the result of
mothers preferring seeking more the advice of the GP they have always dealt with
rather than that of the GPs who are only seldom at the surgery.

Intermsof overall knowledge about SIDSrisk factors, wewere surprised not
to seethevariableidentifying those GPsholding apost-graduatetitlein child health
and paediatrics among the significant explanatory variables. Instead, direct
experience of a case of SIDS significantly increased the GPs' knowledge, while
seniority had adetrimental effect onceagain. Thiscould suggest that once GPshave
receivedtheir initial training on SIDSand itsrisk factorsthey do not get any further
follow-up, thus being at risk of not receiving the latest updates.

‘Beingawoman’ and ‘ Having children’ strongly and positively contributed to
knowledge. M oreover, whenwel ooked at therecommendati onsgivento parentsby
GPs, we noticed that those GPs who had direct experience of acase of SIDSwere
morelikely to discussthisissue with parents. All these results seem to confirm the
importance of physicians' direct interest in this topic.

We also noticed aregional effect for the county of Hampshire, which might
betheresult of the prevention campai gn named Safer Babies, carried out since 2008
in many areasof the county. Thiswould bevery encouraging intermsof evaluation
of the effectiveness of prevention campaigns, and it isin line with similar regional
effects that were found in Italy (de Luca and Boccuzzo, 2014).

Among those GPswho discussed the correct babies' deep positionwith parents,
thosewhoweremorelikely torecommend exclusively thesupinepositionwerewomen
and those who worked in only one practice and had alimited number of colleagues.

Inconclusion, wethink that policy actionsarenecessary inorder toreducetherate
of GPs with knowledge about the deep position which is not in line with official
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guidelines. The effectiveness of previous campaignsisastimulusin thisdirection. At
present, persona characteristicsand interest arethestrongest determinantsfor acorrect
knowledge on thistopic. This could be seen asachalengeto policy makers, asthese
persond variables represent factors on which policy makers have limited influence.
Conversdly, variablesonwhichthey could haveagreater influenceproved| esseffective
in determining respondents’ knowledge on the topic (e.g., obtaining a post-graduate
titlein child health and paediatrics). Thiscould imply that thereisaneed to review the
post-graduatetrainings’ modul esabout S| DSandthemeasuresinplacefor ensuringthe
GPsareinformed with the latest scientific evidence.

Further contributions are much needed, especially regarding the knowledge
of midwives and health visitors on this topic, as they are two fundamental
professional figures who are also in charge of transmitting the SIDS prevention
messageto parents. It would al so bevery interesting to seewhether the conclusions
that were drawn in this article apply to the other regions of the country.

This study has aso some limitations. the response rate was quite low, although
it was higher than in most of the studies on thistopic that were found in the literature.
The use of a‘token of appreciation’ could have hel ped in increasing the responserate,
but itsusewasnot possi bledueto budget congtraints. Consideringtheincreasingly high
use of the Internet that also involves healthcare professionas, we highly recommend,
if possible, having thelist of respondents’ email addresses. Inthisway, athird reminder
would be possible and some respondents might prefer to respond by email rather than
using penand paper. Another limitation might begiven by thefact that thesampleframe
retrieved from the website of the National Hedth Service (NHS) had been updated
about 17 monthsbeforethesurvey started. Thiscould havebeenthesourceof somebias,
especially intermsof retired doctors and newly employed ones. Unfortunately, it was
not possible to take any action in order to prevent or reduce this potential bias.
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