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Modelling consultation rates in infancy:
influence of maternal and infant 
characteristics, feeding type and 
consultation history
Alex McConnachie, Phil Wilson, Hilary Thomson, Sue Ross, Richard Watson, Patricia Muirhead, 
and Andrew Munley

Introduction

THE Baby Check trial was carried out in 1996–1998 to
evaluate Baby Check, an information booklet designed

to assist parents in making the decision about when to con-
sult a doctor for illness in their infant. The trial did not find
that the Baby Check booklet had an impact on consultation
rates,1 and this was most likely because parents tended not
to incorporate information from it into their assessment of
infant illnesses.2 A further goal of the Baby Check trial was
to investigate patterns of infant consultation rates.
Information was available on all primary care consultations
for infants in the first 6 months of life.

Severity of illness is the most powerful predictor of med-
ical consultations in childhood.3-5 Nevertheless, infant feed-
ing type, antibiotic prescribing history and sociodemo-
graphic factors have also been identified as predictors of
consult-ation rates.3,4,6-11 Breastfeeding is associated with
better health in infants and children,9,10,12,13 and in an open
randomised trial, Little et al11 found that patients (adults and
children aged 4 years and over) were more likely to 
re-attend with sore throats when antibiotics were prescribed
for this condition, suggesting that previous consultation
experience may influence subsequent consulting behav-
iour. Social deprivation is associated with lower breastfeed-
ing rates,10 higher rates of childhood infection,14 higher
rates of antibiotic prescribing15 and higher consultation
rates in general practice.4,6,8

It is likely that the interactions between these factors and
infant consultation rates will be complex. In order to clarify
these interactions, we present data on consulting patterns
from the Baby Check trial.

Method
The mothers of all eligible babies born in 13 Glasgow gen-
eral practices over a 14-month period from January 1996
were invited to take part in the Baby Check trial.1 Given the
minimal level of intervention involved, ethical approval to use
opt-out consent was obtained, and the study population
formed 99.3% (997/1004) of those eligible to participate. In
this analysis, mothers and babies from both arms of the orig-
inal trial are analysed, with the study group considered as a
covariate in all analyses.

At the time of recruitment, sociodemographic and other
infant and maternal characteristics (including feeding
method at hospital discharge), taken from maternity hospital
discharge forms, were recorded. At the end of follow-up,

A McConnachie, BSc, MSc, PhD, statistician; P Wilson, DPhil, MRCP,
MRCPCH, FRCGP, general practitioner and senior research fellow; 
H Thomson, BN, MPH, research fellow; S Ross, BSc, MPhil, PhD, MBA,
lecturer in health care research, General Practice and Primary Care,
Division of Community Based Sciences, University of Glasgow,
Glasgow. R Watson, MRCGP, DCH, DRCOG, DAB, principal in general
practice, Craigallian Avenue Practice, Cambuslang, Glasgow. 
P Muirhead, MRCGP, MFFP, DRCOG, Dip Med Ed, general practitioner; 
A Munley BSc, PhD, practice manager, Oxenward Surgery,
Kilwinning, Ayrshire.

Address for correspondence
Alex McConnachie, Consultant Statistician, Robertson Centre for
Biostatistics, Boyd Orr Building, University of Glasgow, Glasgow
G12 8QQ. E-mail: amc@stats.gla.ac.uk

Submitted: 16 September 2003; Editor’s response: 10 December
2003; final acceptance: 24 May 2004.

©British Journal of General Practice, 2004, 54, 598-603.

SUMMARY
Background: Severity of illness, sociodemographic factors, and
breastfeeding have been identified as predictors of consultation
rates in infants, and prescriptions for antibiotics have been
found to increase future consultation rates in older children. The
Baby Check trial (1996–1998) provided detailed information
about consultations for 935 babies during their first 6 months.
Aims: To investigate potential predictors of consultation rates in
babies.
Design of study: A 6-month cohort study of newborn babies
originally enrolled into a randomised controlled trial. Maternal
and infant characteristics were collected from hospital discharge
records. Primary care consultation data for each baby were
collected by case note review.
Setting: Thirteen general practices in Glasgow.
Method: Multilevel models were used to analyse the number of
consultations for each baby during its first 26 weeks, dependent
upon the baby’s age, the calendar month, maternal and infant
characteristics, and previous consultations.
Results: The strongest predictors of consultation rates were
previous consultations, particularly during the preceding week.
Breastfed babies and those with older mothers consulted less
often. A multilevel model was better than a fixed effects model,
with considerable variation in consultation rates between
babies.
Conclusion: Infants’ consultation rates over time can be
analysed using multilevel models, if details of primary care
consultations are available. These models can incorporate the
effects of fixed variables and those that change during the
follow-up period. Our findings add to previous research linking
breastfeeding with reduced morbidity in infancy, and for that
reason breastfeeding should continue to be promoted in primary
care.
Keywords: breastfeeding; consultation; infants; primary health
care; statistical models.



information was gathered on all consultations (except sched-
uled developmental assessments) for each baby in the trial
during the first 6 months of life, including the date of consul-
tation and any prescriptions given.

For each baby, the follow-up period was divided into
26 weeks and the number of consultations during each
week was calculated. Two models were fitted and com-
pared; a fixed effects model and a multilevel model, with the
number of consultations in any week modelled as a Poisson
random variable.

The multilevel model was used to allow for different babies
having different tendencies to consult, as well as allowing for
different consultation rates across practices. The levels in
the model were week of follow-up, baby, and practice.

The fixed effects model accounted for different consult-
ation rates between practices by including a 13-level cate-
gorical variable representing the practice that the baby was
registered with. The two models were built concurrently, in
three stages:

1. Evaluation of the effects of baby’s age in weeks (26-
level categorical variable) and calendar month (12-level
categorical variable).

2. Evaluation of previous consulting history effects by
including indicator variables according to whether or
not the baby had:
• Ever had a consultation
• Had a consultation during the previous week
• Ever been given a prescription
• Received a prescription during the previous week
• Ever been prescribed an oral antibiotic
• Been prescribed an oral antibiotic during the 

previous week.
3. Evaluation of potential predictors of consultation rates:

• Study group (Baby Check or control)
• Baby’s gender
• Mother’s age (included as a linear effect)
• Mother’s parity (first baby or otherwise)
• Feeding on hospital discharge (breast or bottle)
• Apgar score (<9 or otherwise)
• Delivery (vaginal or caesarean section)
• Gestational age (<36 weeks or otherwise)

• Birth weight (<2500 g or otherwise)
• Residential deprivation score (deprivation category

1–2, 3–5 or 6–7).16,17

At each stage, the effects of predictor variables were con-
sidered under both models, and were eliminated if they were
not seen to improve the fit of either model, as assessed by
likelihood ratio tests. Throughout, model effect estimates are
reported as relative consultation rates (RCR), with 95% con-
fidence intervals (CIs) and P-values. No adjustments have
been made for multiple comparisons.

To assess goodness-of-fit, each model was used to 
predict the distribution of the total number of consultations
during the 6-month period. Since the probability of having a
consultation in any given week was modelled as being
dependent upon previous consulting history, a simulation
method was used. One thousand simulated studies were
generated and the distribution of the total number of consul-
tations averaged across the simulations. The observed and
predicted distributions of the total number of consultations
were then compared graphically and by means of χ2-tests,
comparing the observed and predicted numbers of babies
consulting 0, 1, 2, ... 10 or >10 times during follow-up.

Data were analysed using SPlus for Windows v4.518 and
MLwiN v1.1.19

Ethical approval for this study was granted by the Greater
Glasgow Community and Primary Care Research Ethics
Committee.

Results
Of the original study population of 997 babies, consultation
data for 62 could not be obtained. A further 15 babies were
excluded from the analysis, since the date of at least one of
their consultations could not be determined. The main
dataset contained 920 babies and 2506 consultations.

Table 1 shows the maternal and infant characteristics of the
study population and, where comparative data could be
obtained, figures relating to the Glasgow and Scottish popu-
lations. Forty-two per cent of families lived in relatively
deprived areas (deprivation category 6 or 7), and 32% in more
affluent areas (deprivation category 1 or 2). Compared with
the rest of Glasgow, the study population over-represented
the more affluent areas at the expense of areas with inter-
mediate levels of socioeconomic deprivation. The mean
maternal age was 29 years, 48% of babies were breastfed at
the time of discharge from hospital and 5% were of low birth
weight. From Table 1, there is some evidence that the babies
studied were less likely to be preterm or of low birth weight,
compared with population data. During the study period,
66% of babies received a prescription and 29% received
prescriptions for oral antibiotics.

Figure 1 shows the estimated effects of the age of the
baby in weeks, and the calendar month under the two mod-
els, allowing for different consultation rates across practices.
The patterns were similar under the two models.
Consultation rates were seen to be low during the first week,
rising to their highest levels at 6 weeks, thereafter falling
slightly and remaining approximately constant. Over the
year, a strong cyclical pattern was seen, with peak consult-
ation rates occurring in winter (February) and the lowest
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HOW THIS FITS IN

What do we know?
Predictors of consultation rates have 
predominantly been analysed by looking at 
the total number of consultations for an 
individual over a fixed period in relation to characteristics at
baseline. In this paper we use multilevel models to investigate
a variety of potential predictors, which can be measured at
baseline or be allowed to change during the follow-up period. 

What does this paper add?
We found that the age of a baby, calendar month, feeding
method at hospital discharge, maternal age, and consulting
history were associated with infant consultation rates. The
statistical models used offer a flexible method for analysing
such data, whether obtained from observational studies or
from randomised trials.



rates in the summer (August). Subsequent models included
terms for each month, and terms for each of the first 6 weeks
of follow-up, relative to the comparatively steady consult-
ation rate thereafter.

Figure 2 shows the effect estimates for variables relating
to previous consulting history and baby characteristics that
were included in the final models. These variables were
chosen because they significantly improved the fit of at
least one of the models. Under the fixed effects model,
consultation rates were higher for those who had already
had a consultation (RCR = 1.64, 95% CI = 1.47 to 1.83,

P<0.001), had had a consultation during the previous
week (RCR = 2.37, 95% CI = 2.09 to 2.70, P<0.001), or
had previously been prescribed an oral antibiotic (RCR =
1.24, 95% CI = 1.09 to 1.40, P<0.001). Under the multilevel
model, the associations between current consultation rate
and consulting history were markedly reduced (any previous
consultation RCR = 1.21, 95% CI = 1.07 to 1.36, P = 0.002;
consultation last week RCR = 1.47, 95% CI = 1.28 to 1.69,
P<0.001), and the association with ever having had an oral
antibiotic was no longer apparent (RCR = 1.06, 95% CI =
0.92 to 1.22, P = 0.43).
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Table 1. Characteristics of the study population, with local and national comparative data, where available.

Study population Comparative data

Summary Glasgow Scotland
Maternal or infant characteristic (% [n/total]) Number missing (%) (%) Year

Baby Check 49.9 (459/920) 0 - -
Mean age of mothers (years) 28.9a (5.4)b 47 27.9a 28.4a 1996c

Male infant 52.6 (479/911) 9 51.7 51.5 1996c

First-born child 44.4 (399/899) 21 43.9 43.8 1995c

Breastfed 48.0 (413/860) 60 48.9 47.4 2000c

Apgar score <9 4.8 (40/832) 88 5.9 - 1998d

Caesarean delivery 17.7 (155/877) 43 - 16.8 1996c

Gestational age <36 weeks 5.2 (40/762) 158 7.2 6.8 1995c

Birth weight <2500 g 5.3 (47/889) 31 7.2 5.9 1995c

Deprivation category 3–5 25.9 (238/920) 0 44.0 62.0 1999e

Deprivation category 6–7 42.3 (389/920) 0 40.7 17.8 1999e

aMean age. bStandard deviation. Data sources: cISD Scotland website, http://www.isdscotland.org/isd/. dInformation Services, Greater Glasgow
NHS Board. eAggregate data from ISD Scotland.

Figure 1. Model predicted consultation rates (relative to mean consultation rate) by week of follow-up (baby’s age) and calendar month.

Relative consultation rate

0.6

Relative consultation rate

0.8 1.2 1.41.00.2 0.4 0.6 0.8 1.0 1.4

24

18

12

6

--- Fixed effects model

Multilevel model

B
ab

y’
s 

ag
e 

(w
ee

ks
)

C
al

en
da

r 
m

on
th



Under the fixed effects model, low birth weight babies were
seen to have significantly higher consultation rates than nor-
mal weight babies (RCR = 1.21, 95% CI = 1.02 to 1.44,
P = 0.031), while babies breastfed at the time of discharge
from hospital had lower consultation rates than formula-fed
babies (RCR = 0.88, 95% CI = 0.80 to 1.44, P = 0.012).
Older mothers had lower consultation rates than mothers
10 years younger (RCR = 0.87, 95% CI = 0.80 to 0.94,
P<0.001). Under the multilevel model, effect estimates were
virtually unchanged, although the birth weight effect no
longer reached formal statistical significance (breastfeeding
at the time of discharge from hospital RCR = 0.85, 95%
CI = 0.76 to 0.96, P = 0.009; maternal age RCR = 0.87,
95% CI = 0.78 to 0.96, P = 0.009; low birth weight
RCR = 1.20, 95% CI = 0.94 to 1.53, P = 0.15).

The multilevel model demonstrated considerable variation in
consultation rates between babies, with an estimated variance
in log consultation rates of 0.29 (P<0.001). This corresponds
to a RCR of 3.95 (95% CI = 3.36 to 4.58) between babies at
the 90th and 10th percentiles of the consultation rate distribu-
tion. Under the fixed effects model, the effect of practice was
not seen to improve the fit of the model (F-statistic = 1.44,
P = 0.14); under the multilevel model, the level 1 random
variability was negligible, with a between-practice variance
in log consultation rate of 0.0015 (P = 0.74).

Figure 3 shows the observed and predicted distributions of
the total numbers of consultations in this population of babies.
The fixed effects model predicts a bimodal distribution of num-
bers of consultations, with having exactly one consultation
considered less likely than having either no consultations or
exactly two. The χ2 goodness-of-fit statistic for this model was
54.4, P<0.0001, indicating a poor model fit. The multilevel
model predictions also showed some lack of fit, having a χ2

statistic of 24.7, P = 0.016, although this model clearly offers
a better explanation of the data than the fixed effects model.

Both models result in predicted distributions of the number
of consultations that are greater than that observed. In the
study, the mean number of consultations was 2.75 (95% CI
= 2.57 to 2.92), whereas under simulations from the fixed
effects model the mean number was 3.19 (95% CI = 3.14 to
3.24) and under simulations from the multilevel model it was
3.12 (95% CI = 3.08 to 3.16).

The lack of fit of both models may be due to the Poisson
distribution being inappropriate for the number of consult-
ations during any one week. This mis-specification, although
unbiased for the mean number of consultations in any week,
conditional on a baby’s characteristics and previous con-
sulting history, may overestimate the probability that a baby
will have at least one consultation. Under simulations, this
overestimation becomes compounded through the influ-
ence of consulting history on future consulting rates, result-
ing in simulated distributions that have mean values greater
than that observed.

Discussion
Summary of main findings
We have reported the results of two statistical methods used
to examine consulting patterns in infancy, and have demon-
strated advantages to using a multilevel, rather than a fixed
effects model.

Statistical models
As anticipated, preliminary analyses found that simple
Poisson regression of the total number of consultations for
each baby over a 6-month period was inadequate and 
negative binomial regression20 gave a better description of
the Baby Check data. Our aim was to extend these models
beyond looking at the effects of maternal and infant charac-
teristics, to examine simultaneously the influence of con-
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Figure 2: Model estimates of the effects of ever having had a 
consultation, having had a consultation in the previous week, ever
having had an oral antibiotic prescription, mother’s age, 
breastfeeding and birthweight <2500 g.
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Figure 3. Observed observed and predicted distributions of the total
numbers of consultations in this population of babies.
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sulting history, particularly prescriptions for antibiotics, on 
subsequent consultation rates.

In the same way that negative binomial regression had
been expected to provide a better fit to the total consultation
rates than a simple Poisson model, it was expected that a
random effects model, allowing for different underlying con-
sultation rates for each baby, would give a better fit than a
fixed effects model when the 6-month period was divided into
weeks of follow-up. This was confirmed when the multilevel
model predicted a total consultation distribution that
matched what was observed more closely than the fixed
effects Poisson model.

The two models estimated similar covariate effects, with
babies of older mothers and breastfed babies consulting
less, and low birth weight babies consulting more.
However, the models gave different estimates for the effects
of previous consultation history. Effect estimates were con-
siderably smaller under the multilevel model, and although
having ever had a consultation or having had a consultation
during the previous week were still seen to have a signifi-
cant influence on subsequent consultation rates, having
ever had an oral antibiotic prescription had little effect under
the multilevel model.

To fit the data, the fixed effects model compensated for the
in-built constraint that each baby had an identical underlying
consultation rate by placing greater emphasis on previous
consulting history, whereby babies who had one consultation
would be expected to have more. The resultant predicted dis-
tribution of total consultations over 6 months was bimodal,
with babies being more likely to consult two or three times or
not at all, rather than just once. The multilevel model offers a
more realistic explanation of the data by assuming that some
babies have higher underlying consultation rates than others.
Nevertheless, variables regarding the occurrence of previous

consultations were seen to have larger effects than any of the
mother and baby characteristics, supporting the view that 
illness severity is the most important influence on consulting
behaviour. An effect of ever having received an oral antibiotic
is observed under the fixed effects model but not the multi-
level model, implying that the consultation rate distribution
underlying the multilevel model includes any effect of anti-
biotic prescribing if such an effect exists.

Multilevel models have previously been used to model the
total number of consultations by individuals over a fixed
study period, incorporating random effects at the practice
and area levels, assuming that the dependent variable fol-
lows a negative binomial distribution.4 One interpretation of
this assumption is that the number of consultations for an
individual follows a Poisson distribution, but there is an
underlying distribution of consultation rates over the popu-
lation.20 By breaking down the observation period and
including a random effect for each baby, we are explicitly
incorporating this assumption into the model. Furthermore,
this approach allows us to analyse consultation rates over
time, in terms of both babies’ ages and the calendar month,
as well as in relation to previous events, such as consulting
history. We are not aware of any published work in which
multi-level modelling has been used to model consultation
rates in this way. Our model fits the observed data well, and
the technique appears to have significant value in making
sense of this type of data.

Clinical implications
Our study recruited babies from 13 general practices drawing
patients from areas with a wide range of socioeconomic con-
ditions. We were able to collect full information on primary
care consultations over a 6-month period following birth,
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Commentary 
It has long been recognised in sociology1 and educational research2 that the behaviour of individuals can be influenced by the
groups or hierarchies to which they belong. In other words, the interpretation and analysis of data is not free from the context in
which it was obtained. In primary care research, patients’ outcomes may depend on patient, general practitioner, and general
practice factors. The problem of analysing data that occurs at many levels or groupings comes under the banner of multilevel
modelling. Multilevel modelling is an extension of regression analysis that can simultaneously account for factors at more than one
level of data. Data in this form arises naturally from cluster randomised trials, in which practices (one level) are randomised rather
than individual patients (second level).3,4 This design may have the advantage of reducing contamination, but the main drawback is
the increase in sample size required to show clinically meaningful effects. 

It is not immediately obvious, but repeated events or measurements are another form of clustering with two levels, the individual
measures (level 1) being clustered within the patient (level 2). McConnachie et al use multilevel modelling to assess repeated
consultations for babies over a period of time.5 This approach enabled the consultation rates to vary between individual babies and
vary at different times for each baby, rather than the conventional approach of a crude ‘average’ consultation rate. Thus, multilevel
modelling represents an attempt at a more realistic modelling of the structure of datasets and can account for variability at patient
and practice levels as well as changes over time, and will increasingly be employed in primary care research.

PETER T DONNAN

Tayside Centre for General Practice, Health Informatics Centre, Community Health Sciences, University of Dundee, Dundee DD2 4BF
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from 920 of 997 (92.3%) babies in the Baby Check trial, and
were able to examine a range of maternal and infant char-
acteristics that were expected to contribute to consultation
rate.

We found that the age of babies, the calendar month,
maternal age, feeding mode at hospital discharge, and con-
sulting history were the only significant predictors of infant
consultation patterns among the variables available for
analysis. Of these, only breastfeeding rates and consulting
experience are potentially amenable to intervention by 
primary care teams.

A consultation is more likely if a baby has already consult-
ed, particularly in the previous week. This phenomenon may
be explained by unresolved episodes of illness, by complica-
tions of treatment, and by planned reviews by the general
practitioners. We are not able to determine the relative mag-
nitudes of these effects from our data. 

In an earlier paper, we identified high rates of oral antibiotic
prescribing to babies in the first 6 months of life.1 Respiratory
conditions were the most common diagnoses leading to
antibiotic prescribing, despite evidence for lack of efficacy.21-26

In contrast to a previous study of older children,11 antibiotic
prescribing was not found to be a significant predictor of
consultation behaviour; in fact we found no evidence that
the receipt of any prescription was associated with future
consultation rates.

Low socioeconomic status also did not appear to be an
independent predictor of infant consultations. It is likely that
two factors associated with deprivation, lower maternal age
and formula feeding, are major contributors towards the
apparent link between deprivation and higher consulting
rates found in univariate analyses.6 Similarly, although
women with more than one child tended to consult less
often with their babies, this association was not evident in
models that controlled for maternal age, suggesting that age
is a better marker than parity for ‘experience’ in this setting.

Increasing breastfeeding rates may be the most effective
intervention in primary care to improve infant health and
reduce consultation rates. Our data suggest that adjusting for
other factors, babies breastfed at the time of discharge from
hospital have consultation rates 15% lower than babies fed
formula milk. We did not collect data on the duration or exclu-
sivity of breastfeeding. The methods presented here can
readily incorporate covariates that change over time, such as
breastfeeding status, and could be used to test the hypothe-
sis that exclusive feeding for longer periods increases the
beneficial effects of breastfeeding on child health.12,13

Our findings add to the existing evidence for the protective
effects of breastfeeding on infant health. It is not possible
from our data to determine the extent to which breastfeeding
is a causal factor or whether additional factors such as
maternal ‘self-sufficiency’ influence both choice of feeding
and use of health services. Nevertheless, research using
cluster randomised controlled designs12,13 suggests that
there is at least an element of direct causality. Further inves-
tigations of interventions to increase breastfeeding rates (for
example the UNICEF Baby Friendly initiative27) in primary
care using cluster randomised trial designs are required to
determine the costs and benefits associated with efforts to
increase breastfeeding.

References
1. Thomson H, Ross S, Wilson P, et al. Randomised controlled trial of

effect of Baby Check on use of health services in first 6 months of
life. BMJ 1999; 318: 1740-1744.

2. Thomson H, Ross S, Wilson P, et al. Mothers’ use of and attitudes
to ‘Baby Check’. Br J Gen Pract 2002; 52: 314-316.

3. Wyke S, Hewison J, Russell IT. Respiratory illness in children: what
makes parents decide to consult? Br J Gen Pract 1990; 40: 226-229.

4. Carr-Hill RA, Rice N, Roland M. Socioeconomic determinants of
rates of consultation in general practice based on fourth national
morbidity survey of general practices. BMJ 1996; 312: 1008-1013.

5. Campion PD, Gabriel J. Illness behaviour in mothers with young
children. Soc Sci Med 1985; 20: 325-330.

6. Campion PD, Gabriel J. Child consultation patterns in general
practice comparing ‘high’ and ‘low’ consulting families. BMJ 1984;
288: 1426-1428.

7. Morrison JM, Gilmour H, Sullivan F. Children seen frequently out of
hours in one general practice. BMJ 1991; 303: 1111-1114.

8. Saxena S, Majeed A, Jones M. Socioeconomic differences in
childhood consultation rates in general practice in England and
Wales: prospective study. BMJ 1999; 318: 642-646.

9. Howie PW, Forsyth JS, Ogston SA, et al. Protective effect of
breastfeeding against infection. BMJ 1990; 300: 11-16.

10. Wilson AC, Forsyth JS, Greene SA, et al. Relation of infant diet to
childhood health: seven year follow up of cohort of children in
Dundee infant feeding study. BMJ 1998; 316: 21-25.

11. Little P, Gould C, Williamson I, et al. Reattendance and complications
in a randomised trial of prescribing for sore throat: the medicalising
effect of prescribing antibiotics. BMJ 1997; 315: 350-352.

12. Morrow AL, Guerrero ML, Shults J, et al. Efficacy of home-based
peer counselling to promote exclusive breastfeeding: a
randomised controlled trial. Lancet 1999; 353: 1226-1231.

13. Kramer MS, Chalmers B, Hodnett E, et al. Promotion of
breastfeeding intervention trial (PROBIT): a randomized trial in the
Republic of Belarus. JAMA 2001; 285: 413-420.

14. Parker L, Lamont DW, Wright CM, et al. Mothering skills and health
in infancy: the Thousand Families study revisited. Lancet 1999;
353: 1151-1152.

15. Lloyd DC, Harris CM, Clucas DW. Low income scheme index: a
new deprivation scale based on prescribing in general practice.
BMJ 1995; 310: 165-169.

16. Carstairs V, Morris R. Deprivation and health in Scotland.
Aberdeen: Aberdeen University Press, 1991.

17. McLoone P. Carstairs scores for Scottish postcode sectors from the
1991 census. Glasgow: Public Health Research Unit, University of
Glasgow, 1994.

18. Venables WN, Ripley BD. Modern applied statistics with S-PLUS.
New York: Springer-Verlag, 1999.

19. Goldstein H, Rasbash J, Plewis I, et al. A User’s Guide to MLwiN.
Institute of Education: University of London, 1998.

20. Gardner W, Mulvey EP, Shaw EC. Regression analyses of counts
and rates: Poisson, overdispersed Poisson, and negative binomial
models. Psychol Bull 1995; 118: 392-404.

21. Gwaltney JM. The common cold. In: Mandell GL, Bennet JE, Dolin
R (eds). Principles and practice of infectious disease (4th edn).
New York: Churchill Livingstone, 1995: 561-566.

22. Schwartz B, Marcy M, Phillips WR, et al. Pharyngitis — principles of
judicious us of antimicrobial agents. Pediatrics 1998; 101: 171-174.

23. O’Brien KL, Dowell SF, Schwartz B, et al. Cough illness/bronchitis
— principles of judicious use of antimicrobial agents. Pediatrics
1998; 101: 178-181.

24. Rosenstein N, Phillips WR, Gerber MA, et al. The common cold —
principles of judicious use of antimicrobial agents. Pediatrics 1998;
101: 181-184.

25. Stott NCH. Management and outcome of winter upper respiratory
tract infections in children aged 0–9 years. BMJ 1979; 1(6155): 29-31.

26. Fahey T, Stocks N, Thomas T. Systematic review of the treatment of
upper respiratory tract infection. Arch Dis Child 1998; 79: 225-230.

27. Implementing the Baby Friendly best practice standards. UNICEF
UK Baby Friendly Initiative 2000. http://www.babyfriendly.org.uk/
resource.asp (accessed 17 Jun 2004).

Acknowledgements
The authors would like to thank the mothers who participated in the
original trial. We would like to acknowledge the cooperation of the
South East Glasgow Primary Care Research Group and all their
respective partners, practice managers, health visitors and reception
staff without whom the study would not have been possible. Funding
was provided by the Chief Scientist Office (CSO) of the Scottish Office
Department of Health. The early stages of this analysis were funded by
the CSO Research Practice Scheme.


