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Abstract

Background: The Royal College of General Practitioners Research and Surveillance Centre comprises more than 150 general
practices, with a combined population of more than 1.5 million, contributing to UK and European public health surveillance and
research.

Objective: The aim of this paper was to report gender differences in the presentation of infectious and respiratory conditions
in children and young adults.

Methods: Disease incidence data were used to test the hypothesis that boys up to puberty present more with lower respiratory
tract infection (LRTI) and asthma. Incidence rates were reported for infectious conditions in children and young adults by gender.
We controlled for ethnicity, deprivation, and consultation rates. We report odds ratios (OR) with 95% CI, P values, and probability
of presenting.

Results: Boys presented more with LRTI, largely due to acute bronchitis. The OR of males consulting was greater across the
youngest 3 age bands (OR 1.59, 95% CI 1.35-1.87; OR 1.13, 95% CI 1.05-1.21; OR 1.20, 95% CI 1.09-1.32). Allergic rhinitis
and asthma had a higher OR of presenting in boys aged 5 to 14 years (OR 1.52, 95% CI 1.37-1.68; OR 1.31, 95% CI 1.17-1.48).
Upper respiratory tract infection (URTI) and urinary tract infection (UTI) had lower odds of presenting in boys, especially those
older than 15 years. The probability of presenting showed different patterns for LRTI, URTI, and atopic conditions.

Conclusions: Boys younger than 15 years have greater odds of presenting with LRTI and atopic conditions, whereas girls may
present more with URTI and UTI. These differences may provide insights into disease mechanisms and for health service planning.

(JMIR Public Health Surveill 2018;4(2):e49) doi: 10.2196/publichealth.9307
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Introduction

The Royal College of General Practitioners (RCGP) Research
and Surveillance Centre (RSC) publishes an annual report
highlighting trends in respiratory, infectious, and some
noninfectious conditions in England [1,2]. RCGP RSC data are
extracted weekly from the computerized medical records (CMR)
of >150 representative general practices in England, a sentinel
network covering a population of over 1.5 million patients, that
is, 3% of the population. RCGP RSC is one of the oldest sentinel
networks; it was established as a Weekly Returns Service (WRS)

in 1964, and it has just completed its 50th season of influenza
surveillance [3,4]. The WRS reports continue to this day; they
are available on the Web or individuals can sign up to receive
them [2]. The network continues to conduct influenza
surveillance and review vaccine effectiveness as part of a
longstanding collaboration with Public Health England [5],
which extends into broader public health interests, including
promoting winter wellness [6]. RCGP RSC also contributes to
European surveillance and studies of vaccine effectiveness [7,8].

RCGP RSC data are representative of the national population
[1] in terms of the following:

1. Age and gender of the population: This is largely
representative, although we have a slightly higher
proportion of people aged 25 to 44 years and a lower
proportion of people aged >75 years.

2. Ethnicity: The majority of patients in the RCGP RSC
network were of white ethnicity (84.35%, 543,452/644,273).
We have a slightly higher (though within 1%) prevalence
of Asian and black ethnicities.

3. Deprivation: We have a slight over-representation of the
less deprived using the Index of Multiple Deprivation
(IMD). The mean deprivation score for the RCGP RSC
population was 19.8 (SD 0.01), compared with the English
population score of 21.8 (SD 0.0005).

4. Other factors: We have a geographical distribution of
practices across England and actively recruit where we have
gaps. A comparison of our practices with national
pay-for-performance data, the quality and outcomes
framework (QOF), and prescribing data suggests our data
are representative. Our practices generally perform better
at QOF (proportion of QOF targets achieved is 97.4%
[529.58/559; SD 0.02%] compared with 94.7% [544.45/559;
SD 0.0006%] for non-RCGP RSC practices). We also
actively provide feedback to practices about recording of
infections, especially encouraging accurate recording of
episode type, to differentiate first or new (incident) cases
from ongoing (prevalent) cases. We also extract data from
all the different brands of the CMR system.

In addition to its weekly report, RCGP RSC produces an Annual
Report (Multimedia Appendix 1) [9]. This report contains
incidence data for 37 conditions or groups of conditions that
are included in the WRS report. This report generally has a
theme alongside these weekly incidence reports. In 2014/15,
the theme was contrasting conditions that have different seasonal
patterns [10]. In 2015/16, we explore gender differences in the
presentation of respiratory conditions and infections in children

and young adults. The network director hypothesized that in
over 3 decades as a general practitioner (GP), he had seen more
boys with lower respiratory conditions and asthma than girls,
and this is the theme of the 2015/16 report.

This study explores differences, by age and gender, of
respiratory conditions and infections presenting to general
practice.

Methods

We extracted data from 155 participating practices who are
members of RCGP RSC; a cohort of 1,589,702 patients
registered during the period of 4 May 2015 to 8 May 2016. The
data extracted were anonymized and encrypted; we only
extracted coded data, not free text. Data were coded with Read
version 2 or Clinical Terms version 3 [11].

RCGP RSC practices should have good data quality, particularly
for influenza-like illness (ILI), acute infections, and respiratory
conditions. RCGP RSC practices are encouraged to record the
most likely diagnosis as a problem title and also assign an
“episode type” to differentiate first or new presentations from
ongoing care. Most of the data quality feedback to RSC member
practices focuses on data quality for ILI, acute respiratory
infection, and respiratory conditions. Since its inception, RCGP
RSC has encouraged participating GPs to record valid and
reliable diagnostic data; these approaches have been in place
for some decades [12]. More recently, we have introduced
financially incentivized training and practice-specific
comparative feedback, which are modeled on the principles of
audit-based education [13].

Data Processing and Analysis
We used the age bands that have been used long term by RCGP
RSC to facilitate historic comparisons. These age bands were
as follows: <1 year, 1-4 years, 5-14 years, and 15-24 years.

The WRS and Annual reports have traditionally reported 37
conditions or groups of conditions. On this basis, we excluded
5 because they were aggregates of several illnesses (but we kept
lower respiratory tract infections [LRTIs] and upper respiratory
tract infections [URTIs] as conditions of interest), 2 conditions
that were not respiratory or infections, and 17 conditions that
did not have sufficient sample size for our model (Figure 1).
This left 13 conditions of the 37 items recorded, for which we
explored gender differences in depth.

We grouped together LRTI and ILI, as influenza generally
involves both upper and lower respiratory tracts, and diseases
involving the lower respiratory tract are more clinically
significant. We also grouped together URTI and conjunctivitis,
as the latter is generally secondary to nasal obstruction. Finally,
we grouped together asthma and allergic rhinitis (AR) as atopic
respiratory conditions.

This left 13 conditions to consider in detail. Those were as
follows: acute bronchitis and ILI (which we also grouped
together with LRTI); acute tonsillitis, common cold, sinusitis,
acute otitis media (AOM), and conjunctivitis (which we grouped
together with URTI); asthma and AR, which we grouped
together as atopic conditions; and finally, urinary tract infection
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(UTI) and intestinal infectious disease. Although these 13
conditions have been given a single-disease label, we group
together a number of codes that fit with that disease concept
using an ontological approach [14]. For example, hay fever
would be included within AR codes. A full list is provided in
Multimedia Appendix 2.

To assess gender differences by age group, adjusting for other
demographic variables, we developed 56 multivariate logistic
regression models. The data were subset into 4 age bands used
in RCGP RSC data (<1 year, 1-4 years, 5-14 years, and 15-24
years). Moreover, 14 conditions, including atopy (ie, AR or
asthma), each measured per each age band, gave us 56 models.
The outcome variable was whether the patient presented with
each of the conditions above, and the explanatory variables
included the following:

1. Gender (female was the reference group)
2. Ethnicity (white ethnicity was reference, and we divided

into Asian (A), black (B), mixed (M), other (O), and
unclassified (U) ethnicities) [15]

3. Deprivation was reported by the IMD quintile (quintile 1,
the most deprived quintile, was used as reference)

4. Propensity to consult using consultation rate by decile band
(band 1, the decile with the lowest consultation rate, was
the reference, and band 6 was used in the models where
there were no events in the consultation band 1; please refer
to the information below for a description of this variable).

We also calculated the crude probability of males presenting
with each condition in their respective age band and the adjusted

probability based on the logistic model using the variables
above.

Propensity to Consult
We assigned each patient a consultation rate. We then divided
these rates into deciles, as a measure of propensity to consult.
We calculated consultation rates in the following manner:

1. We summed up the number of visits (consultations or
presentations) by patients to a GP as the number of
consultations that they had in a year to find the numerator.

2. The denominator was 365, that is, the number of days in a
year.

3. We divided the number of consultations per person in a
year by 365 and multiplied the result by 100 to find the
percentage of days in a year in which they consulted a GP.

The rate was defined as the number of different days that person
attended their practice over 365 days. We conducted a sensitivity
analysis, building 56 new regression models with an alternative
measure for propensity to consult (annual rate of consultations
without an “action” taken, in the form of a prescription or
referral). This sensitivity analysis was conducted to determine
whether removing consultations for patients who visited their
GP without any action had an effect on the model.

The outcome variable and the other explanatory variables
remained the same for these new regression models. The only
changes were the different approaches to the “propensity to
consult” explanatory variable. It must be noted that age, gender,
and ethnicity may be confounding variables with consultation
rates.

Figure 1. Selection of 13 conditions from the 37 items included in the Weekly Returns Service report and Annual Report of the Royal College of
General Practitioners Research and Surveillance Centre for detailed investigation.

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e49 | p. 3http://publichealth.jmir.org/2018/2/e49/
(page number not for citation purposes)

de Lusignan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


We report the results of the gender variable in this paper. For
gender, we derived the odds ratio (OR), 95% CI, and probability
(p) from the multivariate logistic regression [16]. An OR of >1
implies greater odds of a male/boy presenting with the condition;
an OR of <1 suggests lower odds of a male/boy presenting,
adjusting for other variables in the model. We created an
aggregated table showing those conditions, with significant
results denoted in italics (Table 1). Given the large number of
models, we applied a Bonferroni-Šidák correction to the
significance level of <.05, resulting in a new level of <.001
[17,18].

Additionally, the forest plots for each of the 13 conditions and
the 4 age bands were reported separately (Multimedia Appendix
3). For each condition and each analysis, we quote OR, 95%
CI, P value, and probability (p). Probability is calculated from
the coefficients of logistic regression. We also include forest
plots of the gender results of the 13 conditions closely studied,
by age band. All the statistical analyses were conducted using
functions in the statistical software R. The results of the
sensitivity analysis were presented in a similar aggregated
format (Table 2). We exclude a number of results in certain age
subsets because of low numbers of events per predictor
variables; we used a minimum of 20 events per variable as the
threshold for exclusion [19].

The analysis presented in the Annual Report (Multimedia
Appendix 1) includes the following:

1. Map of the national distribution of RCGP RSC practices
2. Summary tables showing the conditions we monitor, which

is a new addition to the 2015/16 report:
• Median age (using horizontal box-whisker plots)
• Gender distribution of our monitored conditions
• Ethnicity distribution comparing white and nonwhite
• Median IMD (again using a horizontal box-whisker

plot)

3. Week-by-week incidence of the conditions monitored by
RCGP RSC—these data are published annually by RCGP
RSC. Population denominators were based on the
population registered in the participating practices for the
study period. The weeks are numbered according to the
International Organization for Standardization, ranging
from week 1 to 52 in a single year [20].

4. An age-sex profile comparing the distribution of the disease
with the national population, the distribution of the
condition’s deprivation score compared with the rest of
RCGP RSC, and similarly for ethnicity. The level of
deprivation was determined using IMD [21], scored from
0.5 (least deprived) to 92.6 (most deprived), based on each
patient’s Lower Super Output Area, which is determined
from their postcode [22]. Ethnic groups, based on the 2011
English census categories, were assigned using an algorithm
that incorporated proxy markers for ethnicity, such as
language spoken [14]. This is also a new addition to the
2015/16 report.

Ethical and Data Sharing Considerations
Disease surveillance is part of standard health service activity,
and therefore, no specific ethical approval was needed. The

Health and Social Care Act 2012 includes the Secretary of
State’s duty to act to protect public health. RCGP RSC data
extraction and analytics hub provides Public Health England
with disease surveillance and vaccine effectiveness data. Data
are pseudonymized as close to a source as possible, and no
personal identifiers are held on the RCGP RSC secure network
at the University of Surrey. We did not process the data of
patients who had an “opt out” code.

Data are shared in a way which safeguards the confidentiality
and anonymity of participants. Requests for access to data
should be addressed to the data custodian of this study, Professor
Simon de Lusignan.

Results

Lower Respiratory Tract Infections
Acute bronchitis was the single LRTI with the highest odds of
presentation in boys up to the age of 15 years (Table 1). The
greater ORs of boys attending were as follows: 1.59 (95% CI
1.35-1.87, P<.001) for those aged under 1 year, 1.13 (95% CI
1.05-1.21, P<.001) for those aged 1-4 years, and 1.20 (95% CI
1.09-1.32, P<.001) for those aged 5-14 years. After the age of
15 years, there are no significant gender differences (OR 1.11,
95% CI 1.00-1.23; P=.05).

Boys younger than 15 years had greater odds of presenting with
LRTI and ILI, although much of this effect was due to acute
bronchitis (Figure 2). For boys younger than 1 year, OR was
1.57 (95% CI 1.34-1.87; P<.001), for those aged 1-4 years, OR
was 1.12 (95% CI, 1.05-1.20; P<.001), and for boys aged 5 to
14 years, OR was 1.20 (95% CI 1.10-1.31, P<.001). After the
age of 15 years, no significant gender differences appear (OR
1.13, 95% CI 1.03-1.23; P=.01).

Upper Respiratory Tract Infections
Boys older than 5 years had lower odds of presenting with
URTIs, with OR decreasing with age (Figure 3). For boys aged
5-14 years, OR was 0.89 (95% CI 0.86-0.92, P<.001), whereas
for males aged 15-24 years, OR was 0.76 (95% CI 0.73-0.80,
P<.001). Under the age of 5 years, there were no significant
gender differences (<1 year: OR 1.04, 95% CI 0.96-1.13; P=.37
and 1-4 years: OR 0.99, 95% CI 0.95-1.02; P=.44).

Out of this grouping, tonsillitis had the lowest odds of
presentation for boys aged 5-14 years (OR 0.81, 95% CI
0.76-0.85; P<.001) compared with common cold (OR 0.93,
95% CI 0.89-0.97; P<.001); the results for sinusitis showed no
difference (Table 2). For males aged 15-24 years, sinusitis had
the lowest odds of presentation (OR 0.60, 95% CI 0.52-0.70;
P<.001), followed by tonsillitis (OR 0.73, 95% CI 0.69-0.77;
P<.001) and common cold (OR 0.80, 95% CI 0.75-0.86;
P<.001). The results for children aged 0-4 years were not
significant, or, as in the case of sinusitis, the sample size was
too small for analysis.

Atopic Respiratory Conditions
Compared with girls, boys aged 1-14 years had significantly
greater odds of presenting with atopic respiratory conditions of
AR and asthma (Figure 4). Under the age of 1 year, the sample
was too small to conduct a regression (Table 3). For boys aged
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1-4 years, OR of presenting with atopic respiratory conditions,
compared with girls, was 1.37 (95% CI 1.16-1.61, P<.001); for
boys aged 5-14 years, OR was 1.43 (95% CI 1.25-1.62, P<.001).
For each individual condition, the gender differences were only
significant for boys aged 5-14 years: OR 1.52 (95% CI
1.37-1.68, P<.001) for AR and OR 1.31 (95% CI 1.17-1.48,
P<.001) for asthma.

The remaining conditions did not have significant results, with
the exception of UTIs, where boys older than 1 year were less
likely than girls to present with this infection (Table 4). Under
the age of 1 year, the sample size was too low to run a
regression. For boys aged 1-4 years, OR is 0.30 (95% CI
0.23-0.38, P<.001); for boys aged 5-14 years, OR is 0.14 (95%

CI 0.11-0.18, P<.001); and for boys aged 15-24 years, OR is
0.04 (95% CI 0.03-0.06, P<.001).

Just under 1 in 20 boys <1 year presented with acute bronchitis
(Table 1). The probability of a boy presenting with acute
bronchitis decreased to about a third with each increasing age
band (<1 year: 4.16%, 1-4 years: 1.42%, 5-14 years: 0.41%).
For every 7 boys aged <1 year, 1 boy (15%) presented with a
URTI (Table 2). There was a relatively little decrease until 5
years of age: 13.85%, 4.70%, and 2.45% for the 1-4 year, 5-14
year, and 15-24 year age bands, respectively. Although grouped
with URTIs, conjunctivitis had a similar pattern of presentation
to acute bronchitis, 4.48% in boys aged <1 year and 2.66% in
boys aged 1-4 years. The probability of presenting with AOM
peaked in the 1-4 year age band: incidence 2.51%.

Table 1. Odds ratios, 95% CI, P values, and probabilities of young males presenting with acute bronchitis, influenza-like illness (ILI), and lower
respiratory tract infections and ILI (N=474,548).

LRTIb+ILIILIaAcute bronchitisPatients: age band and gender (N)

<1year male, ref=Female (N=14,066)

7309723Patients, n

1.570.561.59OR

1.20-2.060.05-6.031.21-2.0895% CI

<.001d.43<.001dP value

4.350.164.16Adjusted probability, %

1-4 years male, ref=Female (N=75,011)

39911873794Patients, n

1.131.041.13OR

1.01-1.260.63-1.731.01-1.2795% CI

<.001d.79<.001dP value

1.520.181.42Adjusted probability, %

5-14 years male, ref=Female (N=211,752)

24267161699Patients, n

1.191.221.20OR

1.03-1.380.86-1.721.02-1.4095% CI

<.001d.06<.001dP value

0.470.310.41Adjusted probability, %

15-24 years male, ref=Female (N=173,719)

22303801835Patients, n

1.141.181.11OR

0.99-1.320.91-1.530.93-1.3295% CI

.02.04.05P value

0.550.430.41Adjusted probability, %

aILI: influenza-like illness.
bLRTI: lower respiratory tract infection.
cOR: odds ratio.
dIndicates statistically significant, P<.001.
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Figure 2. Forest plot of odds ratios of males younger than 25 years presenting with lower respiratory tract infection and influenza-like illness. Ages
with statistically significant results are in italics. LRTI: lower respiratory tract infection.

Figure 3. Forest plot of odds ratios of males younger than 25 years presenting with upper respiratory tract infection and conjunctivitis. Ages with
statistically significant results are in italics. URTI: upper respiratory tract infection.
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Table 2. Odds ratios, 95% CI, P values, and probabilities of young males presenting with upper respiratory tract infections and conjunctivitis (N=474,548).

URTIa+conjunctivitisAcute otitis mediaConjunctivitisSinusitisCommon coldTonsillitisAge band and gender (N)

<1year male, ref=Female (N=14,066)

352725111441260798Patients, n

1.051.110.96N/Ac1.091.22ORb

0-91-1.210.71-1.720.78-1.19N/A0.94-1.270.61-2.4595% CI

.26.46.55N/A.06.34P value

14.810.784.48N/A11.000.05Adjusted probability.
%

1-4 years male, ref=Female (N=75,011)

236545093459225153914144Patients, n

1.011.071.060.440.971.05OR

0.96-1.070.97-1.180.96-1.180.11-1.760.91-1.040.95-1.1895% CI

.41.03.07.05.14.11P value

13.852.512.660.007.575.16Adjusted probability,
%

5-14 years male, ref=Female (N=211,752)

1236393193794245985609Patients, n

0.890.931.050.920.930.81OR

0.85-0.940.82-1.040.89-1.240.58-1.440.86-1.000.74-0.8895% CI

<.001d.03.38.54<.001d<.001dP-value

4.700.890.510.101.685.65Adjusted probability,
%

15-24 years male, ref=Female (N=173,719)

22303468161622190366031Patients, n

0.760.830.960.600.800.73OR

0.71-0.810.66-1.050.76-1.210.47-0.770.72-0.900.66-0.8095% CI

<.001d.01.58<.001d<.001d<.001dP value

2.450.290.150.200.772.98Adjusted probability,
%

aURTI: upper respiratory tract infection.
bOR: odds ratio.
cN/A: not applicable.
dIndicates statistically significant, P<.001.

The probability of a male child of 1 year or over presenting as
an incident case of an atopic respiratory condition remains
similar across age bands, just under 1 in 100 (0.80%-0.89%)
each year (Table 3). Atopic incident cases are broadly equally
split between AR and asthma, with the incidence of around 1
in 200 in these conditions individually. For the remaining
conditions, the probabilities of boys presenting are under 1%.

Our sensitivity analysis produced very similar results to the
original analysis (Multimedia Appendix 3). The only key
differences were that OR of males aged 15 to 24 years attending
with otitis media became significant (forest plots of the
individual conditions are shown in Multimedia Appendix 4).
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Figure 4. Forest plot of odds ratios of males younger than 25 years presenting with atopic respiratory conditions. Ages with statistically significant
results are in italics. Age band under 1 has been excluded because of low sample size.
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Table 3. Odds ratios, 95% CI, P value, and probabilities of young males presenting with atopic respiratory conditions of allergic rhinitis and asthma
(N=474,548).

Atopic respiratory diseaseAsthmaAllergic rhinitisAge band and gender (N)

<1year male, ref=Female (N=14,066)

514Patients, n

N/AN/AN/AbORa

N/AN/AN/A95% CI

N/AN/AN/AP value

N/AN/AN/AAdjusted probability, %

1-4 years male, ref=Female (N=75,011)

636368277Patients, n

1.371.391.32OR

1.04-1.800.97-2.000.87-1.9995% CI

<.001c.003.03P value

0.800.400.30Adjusted probability, %

5-14 years male, ref=Female (N=211,752)

22809461361Patients, n

1.431.311.52OR

1.26-1.631.08-1.591.29-1.7995% CI

<.001c<.001c<.001cP value

0.890.500.50Adjusted probability, %

15-24 years male, ref=Female (N=173,719)

296212431773Patients, n

1.071.001.14OR

0.92-1.240.79-1.260.94-1.3795% CI

.14.95.02P value

0.830.300.50Adjusted probability, %

aOR: odds ratio.
bN/A: not applicable.
cIndicates statistically significant, P<.001.
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Table 4. Odds ratios, 95% CI, P values, and probabilities of young males presenting with urinary tract infection and intestinal infectious disease
(N=474,548).

IIDbUTIaAge band and gender (N)

<1year male, ref=Female (N=14,066)

15235Patients, n

0.880.71ORc

0.50-1.530.22-2.2795% CI

.45.33P value

0.670.28Adjusted probability, %

1-4 years male, ref=Female (N=75,011)

1088349Patients, n

0.950.30OR

0.77-1.170.19-0.4595% CI

.44<.001dP value

0.620.05Adjusted probability, %

5-14 years male, ref=Female (N=211,752)

5111495Patients, n

1.070.14OR

0.83-1.370.09-0.2195% CI

.41<.001dP value

0.140.04Adjusted probability, %

15-24 years male, ref=Female (N=173,719)

700572Patients, n

1.050.04OR

0.77-1.440.03-0.0895% CI

.60<.001dP value

0.100.03Adjusted probability, %

aUTI: urinary tract infection.
bIID: intestinal infectious disease.
cOR: odds ratio.
dIndicates statistically significant, P<.001.

Discussion

Summary
Boys and young men were more likely to consult for LRTI and
atopic conditions. Generally, the odds of presentation become
less in older age bands, even if they remain significantly
different. Our sensitivity analysis, excluding consultation where
no action was taken, produced similar findings. In broad terms,
the hypothesis that boys present more with LRTI and asthma
up to puberty was supported by RCGP RSC data.

Strengths and Limitations
This paper used the data collected for RCGP RSC’s WRS and
Annual Report for the 2015-2016 season. RCGP RSC should
have as good data quality as possible for infections, recognizing
that routine data collected in the 10-min consultation has

limitations [23]. Notwithstanding, the data quality of RCGP RS
is considered the gold standard in primary care surveillance.
This richness of research data available within a surveillance
network can promptly produce initial insights into the
epidemiology of a given disease, leading to more in-depth
research.

Although the RCGP RSC network only covered 2.8% of the
English population, it has been shown to be representative [1].
RCGP RSC is smaller than many of the other widely known
UK primary care databases available for research. These include
the Clinical Practice Research Data-link [24], the Health
Improvement Network [25], and QResearch [26]. All have
similarities, including the potential to link to other data such as
hospital records and death data.

RCGP RSC differs in several ways. First, in their original form,
most of the other databases were derived from a single brand
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of CMR system, whereas RCGP RSC extracts data from all the
clinical systems. This creates issues around difference in version
of coding system between brands [27] as well as related to their
degree of problem orientation, which we adjusted for in our
analysis [28]. Second, RCGP RSC data are probably the freshest
of the data sources, perhaps inevitably so, given its surveillance
function. Data extracted up to the end of the previous week are
analyzed by Wednesday noon and are presented in the public
domain by 2 PM on Thursday of the following week.

Comparison With Existing Literature
Although there is an overall propensity for males to consult less
than females [29]; we did not see this in children or young
adults. Generally, the literature around gender differences
supports the hypothesis that boys are more prone to respiratory
conditions and other infectious diseases, rather than this being
a sociological phenomenon. There appears to be evidence that
young males may be more susceptible to respiratory infections,
respiratory symptoms, and hospitalization.

Acute respiratory infections, including tonsillitis, resulting in
hospitalization of boys, have been shown to be 2.4 times higher
in India [30]. An interesting study of wheeze from birth to
adolescence showed a U-shaped difference in presenting with
wheeze between boys and girls, with similar levels of
presentation with wheeze of girls near birth and late adolescents.
This is compatible with our findings that boys aged 1-14 years
have an excess of asthma, a condition generally associated with
wheeze [31]. Additionally, a questionnaire study reported that
asthma and AR were more prevalent in boys aged 6 to 7 years,
but with the exception of asthma, most health symptoms were
more prevalent in girls aged 13 to 14 years [32]. A further study
also described gender differences that were not explained by
the presence of atopy [33]. A study of AR also reported a male
excess in childhood, with females “growing into” AR in
adolescence [34]. Our findings are also reinforced by a study
of AR and asthma (in Brazil) in 6 and 7 year olds, reporting an
excess of males [35].

The excess in infections in boys and young men may be reflected
through into hospital admissions. Male vulnerability to infection,
in terms of more boys admitted, has been seen across many
disease categories (in Singapore) in which they report disparities
of presentation to primary care [36]. A Danish study also showed
disparity in admission in favor of boys, but that the reverse
applied in adolescents and adults aged 15-25 years [37].

Not all studies support our findings. A study of URTIs including
AR for ambulatory ear, nose, and throat practice found no
gender difference in presentation [38]. Similarly, a study that
followed up 294 children for a year showed no difference in
rates of URTI or between genders [39].

The mechanism for such differences has only been hypothesized,
with hormonal and epigenetic mechanisms having been proposed
[40,41]. Differences in inflammatory markers might provide
some insight. A study reported differences in inflammatory
markers; white cell responses were longer in boys, whereas
duration of fever was longer in girls [42].

Implications for Research and Practice
If it can be shown that boys and young adult males respond
differently to infections than females and have different patterns
of presentation; this will have important implications in health
care provision across genders.

The preponderance of male presentations did not go away when
we adjusted for the consultation rate (as a proxy of propensity
to consult), nor when we adjusted for consultations at which no
action was taken, as well as other key demographic variables.
We see disease presentation as a complex bio-psychosocial
phenomenon [43,44], and we conclude that although there may
be important sociological contributions, it is more likely that
genetic and hormonal reasons account for these differences in
consultation rates.

Further research is needed at the specific disease level to explore
this.

Conclusions
RCGP RSC has a long history as a surveillance network
providing data about infections and respiratory illness. The
Annual Report (Multimedia Appendix 1) contains important
details about presentation across a wide range of conditions; it
is extended in the 2015/16 report to include more details about
the age-sex differences in disease presentation. Boys and young
male adults appear to have greater odds of presenting with some
infections and respiratory conditions. This phenomenon has not
been reported from a substantial population group, such as
RCGP RSC; confirmation of this observation and understanding
its mechanism may enable us to tailor guidelines to gender
differences.
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Multimedia Appendix 1
This Annual Report is based on the data that we extract from more than 150 GP practices and draws together the principal elements
of our work—disease surveillance, virological sampling, and vaccine effectiveness.
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Multimedia Appendix 2
Read2 and CTV3 read code lists.

[PDF File (Adobe PDF File), 230KB-Multimedia Appendix 2]

Multimedia Appendix 3
Odds ratios, 95% CI, P values, and probabilities of males presenting with infections and respiratory conditions by age band. This
table is adjusted for whether any action was taken at the consultation. The * indicates statistically significant, P<.001.
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Multimedia Appendix 4
Forest plots of the individual conditions; statistically significant results are in italics.

[PDF File (Adobe PDF File), 57KB-Multimedia Appendix 4]

References

1. Correa A, Hinton W, McGovern A, van Vlymen J, Yonova I, Jones S, et al. Royal College of General Practitioners Research
and Surveillance Centre (RCGP RSC) sentinel network: a cohort profile. BMJ Open 2016 Apr 20;6(4):e011092. [doi:
10.1136/bmjopen-2016-011092]

2. Royal College of General Practitioners. RCGP Research and Surveillance Centre 2018 URL: http://www.rcgp.org.uk/
clinical-and-research/our-programmes/research-and-surveillance-centre[WebCite Cache ID 6yb2Xp0Rq]

3. Elliot AJ, Fleming DM. Surveillance of influenza-like illness in England and Wales during 1966-2006. Euro Surveill
2006;11(10):249-250. [Medline: 17130657]

4. de Lusignan S, Correa A, Smith GE, Yonova I, Pebody R, Ferreira F, et al. RCGP Research and Surveillance Centre: 50
years' surveillance of influenza, infections, and respiratory conditions. Br J Gen Pract 2017;67(663):440-441. [doi:
10.3399/bjgp17X692645] [Medline: 28963401]

5. Pebody R, Warburton F, Ellis J, Andrews N, Potts A, Cottrell S, et al. Effectiveness of seasonal influenza vaccine for adults
and children in preventing laboratory-confirmed influenza in primary care in the United Kingdom: 2015/16 end-of-season
results. Euro Surveill 2016 Sep 22;21(38). [doi: 10.2807/1560-7917.ES.2016.21.38.30348]

6. Gordon D, Bone A, Pebody R, de Lusignan S. The GP's role in promoting winter wellness. Br J Gen Pract 2017
Feb;67(655):53. [doi: 10.3399/bjgp17X688909] [Medline: 28126853]

7. de Lusignan S, Correa A, Ellis J, Pebody R. Influenza vaccination: in the UK and across Europe. Br J Gen Pract 2016
Sep;66(650):452-453 [FREE Full text] [doi: 10.3399/bjgp16X686677] [Medline: 27563114]

8. Broberg E, Melidou A, Prosenc K, Bragstad K, Hungnes O, WHO European Regionthe European Influenza Surveillance
Network members of the reporting countries. Predominance of influenza A(H1N1)pdm09 virus genetic subclade 6B.1 and
influenza B/Victoria lineage viruses at the start of the 2015/16 influenza season in Europe. Euro Surveill 2016 Mar;21(13)
[FREE Full text] [doi: 10.2807/1560-7917.ES.2016.21.13.30184] [Medline: 27074657]

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e49 | p. 12http://publichealth.jmir.org/2018/2/e49/
(page number not for citation purposes)

de Lusignan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app1.pdf&filename=9b7927b16d288108e23d5e92f7a33369.pdf
https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app1.pdf&filename=9b7927b16d288108e23d5e92f7a33369.pdf
https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app2.pdf&filename=296826b81b4a8842bd9f499b917fe042.pdf
https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app2.pdf&filename=296826b81b4a8842bd9f499b917fe042.pdf
https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app3.pdf&filename=ccf344b6e551490cd69a552eb1faa752.pdf
https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app3.pdf&filename=ccf344b6e551490cd69a552eb1faa752.pdf
https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app4.pdf&filename=0ae06aea942e9b978847a7b25274b1b3.pdf
https://jmir.org/api/download?alt_name=publichealth_v4i2e49_app4.pdf&filename=0ae06aea942e9b978847a7b25274b1b3.pdf
http://dx.doi.org/10.1136/bmjopen-2016-011092
http://www.rcgp.org.uk/clinical-and-research/our-programmes/research-and-surveillance-centre
http://www.rcgp.org.uk/clinical-and-research/our-programmes/research-and-surveillance-centre
http://www.webcitation.org/

                                            6yb2Xp0Rq
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17130657&dopt=Abstract
http://dx.doi.org/10.3399/bjgp17X692645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28963401&dopt=Abstract
http://dx.doi.org/10.2807/1560-7917.ES.2016.21.38.30348
http://dx.doi.org/10.3399/bjgp17X688909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28126853&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=27563114
http://dx.doi.org/10.3399/bjgp16X686677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27563114&dopt=Abstract
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=21431
http://dx.doi.org/10.2807/1560-7917.ES.2016.21.13.30184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27074657&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


9. University of Surrey, Royal College of General Practitioners Research and Surveillance Centre. RCGP RSC Annual Report
2015/16 Supplementary Files URL: https://clininf.eu/index.php/rcgp-rsc-annual-report-2015-16-supplementary-files/
[WebCite Cache ID 6ue7MVF3T]

10. de Lusignan S, Correa A, Pathirannehelage S, Byford R, Yonova I, Elliot AJ, et al. RCGP Research and Surveillance Centre
Annual Report 2014-2015: disparities in presentations to primary care. Br J Gen Pract 2017 Jan;67(654):e29-e40. [doi:
10.3399/bjgp16X688573] [Medline: 27993900]

11. de Lusignan S. Codes, classifications, terminologies and nomenclatures: definition, development and application in practice.
Inform Prim Care 2005;13(1):65-70 [FREE Full text] [Medline: 15949178]

12. Fleming DM, Ayres JG. Diagnosis and patterns of incidence of influenza, influenza-like illness and the common cold in
general practice. J R Coll Gen Pract 1988 Apr;38(309):159-162 [FREE Full text] [Medline: 3265157]

13. de Lusignan S. An educational intervention, involving feedback of routinely collected computer data, to improve
cardiovascular disease management in UK primary care. Methods Inf Med 2007;46(1):57-62. [Medline: 17224982]

14. de Lusignan S. In this issue: ontologies a key concept in informatics and key for open definitions of cases, exposures, and
outcome measures. J Innov Health Inform 2015;22(2). [doi: 10.14236/jhi.v22i2.170]

15. Tippu Z, Correa A, Liyanage H, Burleigh D, McGovern A, Van Vlymen J, et al. Ethnicity recording in primary care
computerised medical record systems: an ontological approach. J Innov Health Inform 2017 Mar 14;23(4):920. [doi:
10.14236/jhi.v23i4.920]

16. Cox DR. Journal of the Royal Statistical Society. Series B (Methodological). In: The regression analysis of binary sequences
(with discussion). Oxford: Wiley; 1958.

17. Bland JM, Altman DG. Multiple significance tests: the Bonferroni method. BMJ 1995 Jan 21;310(6973):170 [FREE Full
text] [Medline: 7833759]

18. Abdi H. The Bonferonni and Šidák Corrections for Multiple Comparisons. Encyclopedia Meas Stat 2007;3:103-107 [FREE
Full text]

19. van der Ploeg T, Austin PC, Steyerberg EW. Modern modelling techniques are data hungry: a simulation study for predicting
dichotomous endpoints. BMC Med Res Methodol 2014 Dec 22;14:137 [FREE Full text] [doi: 10.1186/1471-2288-14-137]
[Medline: 25532820]

20. International Organization for Standardization. Data elements and interchange formats -- Information interchange --
Representation of dates and times URL: https://www.iso.org/standard/40874.html[WebCite Cache ID 6yb3o68gx]

21. Department for Communities and Local Government. The English Indices of Deprivation 2015 URL: https://www.gov.uk/
government/statistics/english-indices-of-deprivation-2015[WebCite Cache ID 6yb3udsFT]

22. Office of National Statistics. Lower Layer Super Output Area (2011) to Ward (2015) Lookup in England and Wales URL:
http://geoportal.statistics.gov.uk/datasets/
lower-layer-super-output-area-2011-to-ward-2015-lookup-in-england-and-wales[WebCite Cache ID 6yb43RljC]

23. de Lusignan S, van Weel C. The use of routinely collected computer data for research in primary care: opportunities and
challenges. Fam Pract 2006 Apr;23(2):253-263. [doi: 10.1093/fampra/cmi106] [Medline: 16368704]

24. Kousoulis AA, Rafi I, de Lusignan S. The CPRD and the RCGP: building on research success by enhancing benefits for
patients and practices. Br J Gen Pract 2015 Feb;65(631):54-55 [FREE Full text] [doi: 10.3399/bjgp15X683353] [Medline:
25624277]

25. Blak BT, Thompson M, Dattani H, Bourke A. Generalisability of The Health Improvement Network (THIN) database:
demographics, chronic disease prevalence and mortality rates. Inform Prim Care 2011;19(4):251-255 [FREE Full text]
[Medline: 22828580]

26. Hippisley-Cox J, Stables D, Pringle M. QRESEARCH: a new general practice database for research. Inform Prim Care
2004;12(1):49-50. [Medline: 15140353]

27. Rollason W, Khunti K, de Lusignan S. Variation in the recording of diabetes diagnostic data in primary care computer
systems: implications for the quality of care. Inform Prim Care 2009;17(2):113-119 [FREE Full text] [Medline: 19807953]

28. de Lusignan S, Liaw S, Dedman D, Khunti K, Sadek K, Jones S. An algorithm to improve diagnostic accuracy in diabetes
in computerised problem orientated medical records (POMR) compared with an established algorithm developed in episode
orientated records (EOMR). J Innov Health Inform 2015 Jun 5;22(2):255-264. [doi: 10.14236/jhi.v22i2.79]

29. Wang Y, Hunt K, Nazareth I, Freemantle N, Petersen I. Do men consult less than women? An analysis of routinely collected
UK general practice data. BMJ Open 2013 Aug 19;3(8):e003320 [FREE Full text] [doi: 10.1136/bmjopen-2013-003320]
[Medline: 23959757]

30. Krishnan A, Amarchand R, Gupta V, Lafond KE, Suliankatchi RA, Saha S, et al. Epidemiology of acute respiratory infections
in children - preliminary results of a cohort in a rural north Indian community. BMC Infect Dis 2015 Oct 26;15:462 [FREE
Full text] [doi: 10.1186/s12879-015-1188-1] [Medline: 26502931]

31. Tse SM, Coull BA, Sordillo JE, Datta S, Gold DR. Gender- and age-specific risk factors for wheeze from birth through
adolescence. Pediatr Pulmonol 2015 Oct;50(10):955-962 [FREE Full text] [doi: 10.1002/ppul.23113] [Medline: 25348842]

32. Wieringa MH, Weyler JJ, Van Bever HP, Nelen VJ, Vermeire PA. Gender differences in respiratory, nasal and skin
symptoms: 6-7 versus 13-14-year-old children. Acta Paediatr 1999 Feb;88(2):147-149. [Medline: 10102145]

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e49 | p. 13http://publichealth.jmir.org/2018/2/e49/
(page number not for citation purposes)

de Lusignan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://clininf.eu/index.php/rcgp-rsc-annual-report-2015-16-supplementary-files/
http://www.webcitation.org/

                                            6ue7MVF3T
http://dx.doi.org/10.3399/bjgp16X688573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27993900&dopt=Abstract
http://hijournal.bcs.org/index.php/jhi/article/view/580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15949178&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=3265157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3265157&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17224982&dopt=Abstract
http://dx.doi.org/10.14236/jhi.v22i2.170
http://dx.doi.org/10.14236/jhi.v23i4.920
http://europepmc.org/abstract/MED/7833759
http://europepmc.org/abstract/MED/7833759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7833759&dopt=Abstract
http://www.cogsci.ucsd.edu/~dgroppe/STATZ/Abdi-Bonferroni2007-pretty.pdf
http://www.cogsci.ucsd.edu/~dgroppe/STATZ/Abdi-Bonferroni2007-pretty.pdf
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-14-137
http://dx.doi.org/10.1186/1471-2288-14-137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25532820&dopt=Abstract
https://www.iso.org/standard/40874.html
http://www.webcitation.org/

                                            6yb3o68gx
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
http://www.webcitation.org/

                                            6yb3udsFT
http://geoportal.statistics.gov.uk/datasets/lower-layer-super-output-area-2011-to-ward-2015-lookup-in-england-and-wales
http://geoportal.statistics.gov.uk/datasets/lower-layer-super-output-area-2011-to-ward-2015-lookup-in-england-and-wales
http://www.webcitation.org/

                                            6yb43RljC
http://dx.doi.org/10.1093/fampra/cmi106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16368704&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=25624277
http://dx.doi.org/10.3399/bjgp15X683353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25624277&dopt=Abstract
http://hijournal.bcs.org/index.php/jhi/article/view/820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22828580&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15140353&dopt=Abstract
http://hijournal.bcs.org/index.php/jhi/article/view/723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19807953&dopt=Abstract
http://dx.doi.org/10.14236/jhi.v22i2.79
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=23959757
http://dx.doi.org/10.1136/bmjopen-2013-003320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23959757&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-015-1188-1
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-015-1188-1
http://dx.doi.org/10.1186/s12879-015-1188-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26502931&dopt=Abstract
http://europepmc.org/abstract/MED/25348842
http://dx.doi.org/10.1002/ppul.23113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25348842&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10102145&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


33. Anderson HR, Pottier AC, Strachan DP. Asthma from birth to age 23: incidence and relation to prior and concurrent atopic
disease. Thorax 1992 Jul;47(7):537-542 [FREE Full text] [Medline: 1412098]

34. Kurukulaaratchy RJ, Karmaus W, Raza A, Matthews S, Roberts G, Arshad SH. The influence of gender and atopy on the
natural history of rhinitis in the first 18 years of life. Clin Exp Allergy 2011 Jun;41(6):851-859. [doi:
10.1111/j.1365-2222.2011.03765.x] [Medline: 21561494]

35. Castro LK, Cerci Neto A, Ferreira Filho OF. Prevalence of symptoms of asthma, rhinitis and atopic eczema among students
between 6 and 7 years of age in the city of Londrina, Brazil. J Bras Pneumol 2010;36(3):286-292 [FREE Full text] [Medline:
20625664]

36. Hon KL, Nelson EA. Gender disparity in paediatric hospital admissions. Ann Acad Med Singapore 2006 Dec;35(12):882-888
[FREE Full text] [Medline: 17219000]

37. Jensen-Fangel S, Mohey R, Johnsen SP, Andersen PL, Sørensen HT, Ostergaard L. Gender differences in hospitalization
rates for respiratory tract infections in Danish youth. Scand J Infect Dis 2004;36(1):31-36. [Medline: 15000556]

38. Dzięciołowska-Baran E, Gawlikowska-Sroka A, Mularczyk M. Diseases of the upper respiratory tract in preschool and
school age children in ambulatory ear nose throat practice. Adv Exp Med Biol 2015;873:35-41. [doi: 10.1007/5584_2015_132]
[Medline: 26318297]

39. Chonmaitree T, Revai K, Grady JJ, Clos A, Patel JA, Nair S, et al. Viral upper respiratory tract infection and otitis media
complication in young children. Clin Infect Dis 2008 Mar 15;46(6):815-823 [FREE Full text] [doi: 10.1086/528685]
[Medline: 18279042]

40. Del Principe D, Marconi M, Matarrese P, Villani A, Malorni W. Gender disparity in pediatric diseases. Curr Mol Med 2013
May;13(4):499-513. [Medline: 23438904]

41. Lazarus GM. Gender-specific medicine in pediatrics. J Gend Specif Med 2001;4(1):50-53. [Medline: 11324240]
42. Casimir GJ, Mulier S, Hanssens L, Zylberberg K, Duchateau J. Gender differences in inflammatory markers in children.

Shock 2010 Mar;33(3):258-262. [doi: 10.1097/SHK.0b013e3181b2b36b] [Medline: 19543152]
43. Engel GL. The need for a new medical model: a challenge for biomedicine. Science 1997 Apr 8;196(4286):129-136.

[Medline: 847460]
44. Balint M. The doctor, his patient, and the illness. Lancet 1955 Apr 2;268(6866):683-688. [Medline: 14354967]

Abbreviations
AR: allergic rhinitis
AOM: acute otitis media
CMR: computerized medical records
GP: general practitioner
IID: intestinal infectious disease
ILI: influenza-like illness
IMD: Index of Multiple Deprivation
LRTI: lower respiratory tract infection
OR: odds ratios
QOF: quality and outcomes framework
RCGP: Royal College of General Practitioners
RSC: Research and Surveillance Centre
URTI: upper respiratory tract infection
UTI: urinary tract infection
WRS: Weekly Returns Service

Edited by T Sanchez; submitted 01.11.17; peer-reviewed by S Mclean, X Sun; comments to author 04.01.18; revised version received
12.02.18; accepted 14.02.18; published 30.04.18

Please cite as:
de Lusignan S, Correa A, Pebody R, Yonova I, Smith G, Byford R, Pathirannehelage SR, McGee C, Elliot AJ, Hriskova M, Ferreira
FIM, Rafi I, Jones S
Incidence of Lower Respiratory Tract Infections and Atopic Conditions in Boys and Young Male Adults: Royal College of General
Practitioners Research and Surveillance Centre Annual Report 2015-2016
JMIR Public Health Surveill 2018;4(2):e49
URL: http://publichealth.jmir.org/2018/2/e49/
doi: 10.2196/publichealth.9307
PMID: 29712621

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e49 | p. 14http://publichealth.jmir.org/2018/2/e49/
(page number not for citation purposes)

de Lusignan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://thorax.bmj.com/cgi/pmidlookup?view=long&pmid=1412098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1412098&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2222.2011.03765.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21561494&dopt=Abstract
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1806-37132010000300004&lng=en&nrm=iso&tlng=en
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20625664&dopt=Abstract
http://www.annals.edu.sg/pdf/35VolNo12Dec2006/V35N12p882.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17219000&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15000556&dopt=Abstract
http://dx.doi.org/10.1007/5584_2015_132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26318297&dopt=Abstract
http://europepmc.org/abstract/MED/18279042
http://dx.doi.org/10.1086/528685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18279042&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23438904&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11324240&dopt=Abstract
http://dx.doi.org/10.1097/SHK.0b013e3181b2b36b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19543152&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=847460&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14354967&dopt=Abstract
http://publichealth.jmir.org/2018/2/e49/
http://dx.doi.org/10.2196/publichealth.9307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29712621&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Simon de Lusignan, Ana Correa, Richard Pebody, Ivelina Yonova, Gillian Smith, Rachel Byford, Sameera Rankiri
Pathirannehelage, Christopher McGee, Alex J. Elliot, Mariya Hriskova, Filipa IM Ferreira, Imran Rafi, Simon Jones. Originally
published in JMIR Public Health and Surveillance (http://publichealth.jmir.org), 30.04.2018. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Public
Health and Surveillance, is properly cited. The complete bibliographic information, a link to the original publication on
http://publichealth.jmir.org, as well as this copyright and license information must be included.

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e49 | p. 15http://publichealth.jmir.org/2018/2/e49/
(page number not for citation purposes)

de Lusignan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

