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ABSTRACT

Objectives In response to increasing incidence of scarlet
fever and wider outbreaks of group A streptococcal
infections in London, we aimed to characterise the
epidemiology, symptoms, management and consequences
of scarlet fever, and to identify factors associated with
delayed diagnosis.

Design and setting Cross-sectional community-based
study of children with scarlet fever notified to London’s
three Health Protection Teams, 2018-2019.
Participants From 2575 directly invited notified cases
plus invitations via parental networks at 410 schools/
nurseries with notified outbreaks of confirmed/probable
scarlet fever, we received 477 responses (19% of those
directly invited), of which 412 met the case definition.
Median age was 4 years (range <1 to 16), 48% were
female, and 70% were of white ethnicity.

Outcome measures Preplanned measures included
quantitative description of case demographics,
symptoms, care-seeking, and clinical, social, and
economic impact on cases and households. After
survey completion, secondary analyses of factors
associated with delayed diagnosis (by logistic
regression) and consequences of delayed diagnosis (by
Cox’s regression), and qualitative analysis of free text
comments were added.

Results Rash was reported for 89% of cases, but
followed onset of other symptoms for 71%, with a median
1-day delay. Pattern of onset varied with age: sore throat
was more common at onset among children 5 years and
older (OR3.1,95%Cl 1.9 to 5.0). At first consultation, for
28%, scarlet fever was not considered: in these cases,
symptoms were frequently attributed to viral infection
(60%, 64/106). Delay in diagnosis beyond first consultation
occurred more frequently among children aged 5+ who
presented with sore throat (OR 2.8 vs 5+withoutsore
throat; 95% Cl 1.3 to 5.8). Cases with delayed diagnosis
took, on average, 1 day longer to return to baseline
activities.

Conclusions Scarlet fever may be initially overlooked,
especially among older children presenting with

sore throat. Raising awareness among carers and
practitioners may aid identification and timely
treatment.

Strengths and limitations of this study

» We describe the clinical features and epidemiology
of a disease that has seen limited observational re-
search since the early 20th century.

» We quantify delayed diagnosis and identify factors
associated with this delay and the consequences of
delays for cases and their household members.

» We ascertain not only clinical consequences for par-
ticipating cases, but evidence of onward transmis-
sion, time off school and time off work for carers.

» By surveying parents and guardians of notified cas-
es, we obtain the perspective of carers on the im-
pact of iliness on the case and household (though,
in consequence, we do not directly capture the per-
spective and rationale of clinicians).

» The survey’s low response rate highlights the risk of
selection bias: participants may not fully represent
the population affected by scarlet fever.

INTRODUCTION
Background and rationale
Improving clinical and public health manage-
ment of scarlet fever depends on updating
our understanding of the disease. Classical
descriptions of its presentation and trans-
mission from the early 20th century do not
adequately reflect modern demographics,
clinical practice or modern understanding
of the pathogenesis and epidemiology of
superantigen-expressing group A strepto-
cocci (GAS).'™ Incidence of scarlet fever in
England and Wales declined from the 1940s
to the mid-2010s, but increased markedly in
the Hyears leading up to the pandemic lock-
down of 2020, coinciding with the emergence
of a dominant, more toxigenic lineage of
GAS.”

Recognising scarlet fever and commencing
antibiotics and public health actions reduces
the risk of sequelae and onward transmission.'’
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Scarlet fever is a notifiable infectious disease in England,
usually diagnosed from symptoms and signs, with or
without confirmation of GAS expressing erythrogenic
toxins. The triad of fever, sore throat and rash is typical,
but non-specific: this presentation may be mistaken for
viral infection, or for mild pharyngitis or tonsillitis if the
rash appears after other symptoms.'’ Clinicians face a
challenge in distinguishing scarlet fever and other severe
manifestations of GAS infection—for which antibiotics
should be commenced early—from viral upper respi-
ratory tract infections, for which antibiotics should be
avoided.

Scarlet fever has consequences not only for the infected
individual, but also for their household and community.
To prevent onward transmission, identified cases are
excluded from school or nursery until 24 hours after
starting antibiotics; this has an educational cost for the
case, plus a wider economic impact on parents or guard-
ians who provide childcare. Given the high transmis-
sibility of GAS, household members also face a greater
risk of infection. Updating our understanding of the
disease includes updating our assessment of these wider
consequences.

Objectives

To inform clinical and public health practice during a
surge in scarlet fever notifications in London, we surveyed
the parents and guardians of cases, characterising
presenting features and healthcare experience, analysing
factors associated with delayed diagnosis, and identifying
the health and economic impact of late recognition for
cases and their households.'’

METHODS

Study design and recruitment

We sent postal invitations to an online survey (Select-
Survey V.4.0) to parents and guardians of all children
under 16 with scarlet fever notified by clinicians to Public
Health England (PHE) Health Protection Teams (HPTs)
in 1 March 2018-31 May 2018 in London (online supple-
mental file 1). From 1 March 2019 to 31 May 2019, a
modified version of the survey (omitting or rewording
some questions, adding others) was sent to parents/
guardians of notified sporadic cases and circulated to
parental networks of schools or nurseries with notified
outbreaks (online supplemental file 2). We did not send
follow-up invitations to non-respondents. Public health
management of cases and outbreaks was according to
national guidelines used by HPTs.'?

The case definition of scarlet fever matched PHE guid-
ance definitions of confirmed or probable scarlet fever:
for sporadic cases identified through statutory notifica-
tion (including the index cases of suspected outbreaks),
a case constituted a clinical diagnosis of scarlet fever by a
health professional (with or without detection of GAS on
a throat swab); in the context of an established outbreak,
cases required a credible report of signs or symptoms

consistent with scarlet fever with a close epidemiological
link to a confirmed or probable case (with or without
confirmation by a health professional).'*

Surveys collected data on demographics, medical
history, contact history, symptoms, care-seeking behaviour,
diagnoses and clinical management by health profes-
sionals, impact on household caregivers, and knowledge
and attitudes regarding scarlet fever on the part of the
responding parent or guardian.

Participant information was provided as preamble to
the survey. Participation was voluntary and anonymised.
Informed consent was inferred from survey participation.

Data analysis

Quantitative data description and analysis were performed
using Stata V.14.2 and GraphPad Prism V.7.0. Study size
was determined pragmatically, attempting to contact as
many notified cases and schools/nurseries as possible
over the course of two high-transmission seasons.

Age was collected as a continuous variable and stratified
to under 5 years or 5 years and older to increase statis-
tical power and reflect the age at which school attendance
starts. Other demographic and clinical exposure variables
were ascertained and analysed dichotomously. Ethnicity
proportions were compared with Department for Educa-
tion primary schools data for London."” In assessing
symptoms and signs, description was restricted to cases
diagnosed by a health professional.

For analysis of variables associated with delayed diag-
nosis, the outcome was defined dichotomously as a case
for whom scarlet fever was not considered in the differen-
tial diagnosis at the first consultation with a clinician (in
the recollection of the responding parent or guardian).
A logistic regression model was constructed using a step-
wise, subtractive approach. Models were compared using
Akaike’s information criteria and Bayesian information
criteria, with likelihood ratio tests used to address ambig-
uous comparisons, and stratifying as required to address
effect modification.

Consequences of delayed diagnosis (defined dichot-
omously as above) were assessed in terms of days until
recovery to normal activity, days of school/nursery
missed, and days of work missed by parents/guardians,
constructing Cox’s proportional hazards regression
models for each outcome (subject to the condition of
proportionality). The model for time to recovery to
normal activity was limited to data from the 2019 survey,
as it was not ascertained in 2018. Missing values were
addressed in regression models by introducing an addi-
tional category for unknown values of categorical vari-
ables. Cases with missing values for the outcome variables
in Cox’s regression were excluded from the analysis.

Qualitative textual analysis

Free text volunteered by respondents was coded in
NVivo V.13 and Microsoft Excel using a thematic matrix
for responses concerning perception of scarlet fever,
and analysed to characterise experiences of the illness,
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accessibility of information and care, experiences of the
health service, and impact on the case and their house-
hold, and identify ramifications for providers of clinical
practice and health protection.

Patient and public involvement

Parents of children who had been directly affected by
severe GAS infection were involved in the design and
content of the questionnaire, while parents of children
with other illnesses were involved in trialling the ques-
tionnaire. Patients were not directly involved in the devel-
opment of the original research question or the mode of
recruitment and conduct of the study. As responses were
anonymous, results cannot be directly disseminated to
participants.

RESULTS

Demographic characteristics of participating cases

London HPTs identified 4172 cases of confirmed or
probable scarlet fever in children 0-14 years old, and 263
school/nursery outbreaks in 2018, plus 2656 cases and
147 school/nursery outbreaks in 2019. We contacted
parents or guardians of 1703 cases notified March-May
2018, plus 872 cases notified March—-May 2019 (along
with an unknown number contacted through dissemi-
nation of invitations via parental networks in outbreak-
affected schools/nurseries). Surveys were completed for
477 children (response rate 19% of those directly invited;
unknown response rate from schools/nurseries), 412 of
whom met the case definition (339 in 2018, and 73 in
2019). Median age was 4 years (IQR 2-6; range <lyear
to 16). In 381 cases (92%), scarlet fever was diagnosed
by a health professional; 31 cases (8%) had a confirmed
epidemiological link to an outbreak but may not have
been diagnosed by a health professional, and hence were
excluded from analyses of clinical features.

Case characteristics are described in table 1. Compared
to 2015 Department for Education estimates for all chil-
dren in primary schools in London, responses showed a
higher proportion of white participants (70% vs 42% in
primary schools, p<0.001) and lower proportions of partic-
ipants of Asian/Asian British (12% vs 20%, p<0.001) and
black/African/Caribbean/black British ethnicity (5% vs
21%, p<0.001)."

Clinical characteristics

Rash was the most commonly identified symptom,
reported by 89% of respondents (table 2). Fever and
sore throat were more likely than rash to be noted
first. Among respondents commenting on the timing
of the rash relative to other symptoms, 71% (32 of 45
responding) reported the rash followed other symp-
toms, with a median 1-day delay (IQR 0-2.5days; range
0-15days). Cases with a history of recurrent sore throat
were more likely to present with sore throat initially (OR
1.9, 95%CI 1.2 to 2.9, p=0.008), and substantially more

Table 1 Demographic characteristics of participating
scarlet fever cases (n=412)
Cases
Characteristics N (%)
Age group
0-2 years 66 (16)
3-4 years 156 (38)
5-9 years 177 (43)
10-16 years 12 (3)
missing 1
Sex
Female 197 (48)
Male 212 (52)
Missing/prefer not to say 3
Ethnicity
Asian/Asian British 47 (12)
Black/African/Caribbean/Black British 21 (5)
Mixed/multiple ethnicities 48 (12)
White 287 (70)
Other 5()
Missing/prefer not to say 4
School group
Nursery/play group 167 (43)
Reception class 85 (20)
Primary school year 1 48 (12)
Primary school year 2 31 (8)
Primary school year 3 28 (7)
School beyond year 3 33 (8)
Missing/none volunteered 20
General health prior to scarlet fever
Ever hospitalised (for any reason) 107 (26)
Follow-up in outpatient clinic 38 (9)
Chronic underlying illness* 8 (2

Upper respiratory tract history

>1 episode of sore throat in preceding 190 (49)
year

Previous isolation of GAS
Previous tonsillectomy

*Four report asthma; three report recurrent tonsillitis.
GAS, group A streptococci.

likely to experience a sore throat at some point in the
illness (OR 11.3, 95% CI 4.4 to 29.3, p<0.001).

Seventy per cent of respondents characterising the rash
(19/27) described it as sand-papery or rough to feel, 63%
(17/27) as red, 26% (7/27) as comprising small spots,
19% (5/27) as pink, 15% (4/27) as itchy, and 4% (1/27)
as peeling off. Median duration of the rash was 5days
(IQR 3-8days; range 1-14days). 69% (18/26) reported
the rash first appeared on the trunk, 19% (5/26) on the
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Table 2 Reported symptoms among cases diagnosed with scarlet fever by a health professional within 4 weeks of survey

completion (n=381)

All ages

Under 5 years old

5 years and older x2 test p value

Symptom n/total (%) n/total (%)

n/total (%) <byear vs >5year

First symptom(s) noted:

Fever 154/338 (46) 97/180 (54)
Sore throat 132/338 (39) 48/180 (27)
Rash 115/338 (34) 72/180 (40)
Not playing/tiredness 57/338 (17) 36/180 (20)

Symptom ever noted:

Rash

Fever

Sore Throat
Tiredness

Enlarged tonsils

336/377 (89)
327/370 (88)
289/355 (81)
249/338 (74)
180/279 (65)

187/207 (90)
184/204 (90)
151/192 (79)
136/180 (76)
100/155 (65)

Not eating 216/338 (64) 126/180 (70)
Not playing 158/338 (47) 86/180 (48)
Headache 124/338 (37) 53/180 (29)
Pus on tonsils 101/270 (37) 54/151 (36)
Sore tongue 102/338 (30) 57/180 (32)
Stomach ache 94/338 (28) 44/180 (24)
Vomiting 77/338 (23) 48/180 (27)
Swollen tongue 52/338 (15) 28/180 (16)
Earache 50/338 (15) 21/180 (12)
Diarrhoea 38/338 (11) 24/180 (13)

57/158 (36) 0.001
84/158 (53) <0.001
43/158 (27) 0.014
21/158 (13) 0.101
149/170 (88) 0.404
143/166 (86) 0.227
138/163 (85) 0.147
113/158 (72) 0.401
80/124 (65) 1
90/158 (57) 0.013
72/158 (46) 0.685
71/158 (45) 0.003
47/119 (40) 0.53
45/158 (28) 0.525
50/158 (32) 0.141
29/158 (18) 0.07
24/158 (15) 0.926
29/158 (18) 0.085
14/158 (9) 0.195

face, and 12% (4/26) on the arms and legs. Rash was
identified in 89% of White cases and 90% of cases of
other ethnicities (p=0.75).

The pattern of symptoms at onset varied with age. Sore
throat was a more common initial symptom among cases
Syears and older (OR 3.1, 95%CI 1.9 to 5.0, p<0.001).
Rash and fever were less likely at onset among cases
Syears and older (respectively OR 0.6, 95% CI 0.4 to 0.9,
p=0.014; OR 0.5, 95% CI 0.3 to 0.8, p=0.001).

Differential diagnosis and clinical management

Table 3 summarises the sources of care sought for
cases. Median duration from onset of symptoms to
seeing a health professional was 2days (IQR 1-3days;
range <l-14days). For 31% of cases, additional consul-
tations were undertaken (with 14% requiring three or
more consultations).

At the first consultation with a doctor, 72% of cases
(268/374) had scarlet fever as the diagnosis (or part
of the differential diagnosis). When the diagnosis was
delayed, 60% (64/106) had their illness ascribed to a
viral infection, 21% (22/106) to tonsillitis, and 13%
(14/106) to pharyngitis. Throat swabs were taken from
44% of cases (148/338). Of those who knew the results
of the swab, 91% (75/82) reported GAS was isolated.
Antibiotic prescribing practices are described in online

supplemental table S1. Ninety-three per cent of cases were
prescribed an agent consistent with clinical guidelines.

Burden and impact of disease

Eighty per cent of cases (329/402) missed school because
of their illness, with a median of 3 days lost (IQR 2—4 days;
range 1-14days). 86% of cases (316/369) were treated
with over-the-counter medications (such as paracetamol
or ibuprofen) in addition to prescribed antibiotics.
Median time from starting antibiotics to return to normal
activity such as attending school or nursery was 2days
(IQR 1-4 days; range 0-8 days, asked only in 2019, with 71
respondents).

For 53% of cases (198/372), at least one carer took
time off work, with a median total of 2 days taken as leave
(IQR 1-3; range 0-11days). In 23% of cases (92/398),
a carer became ill themselves. In 22% (67/301), the
child’s usual carers required additional help with care
during the illness—provided by family members for 80%,
paid professionals for 15%, and friends for 5%. In 11%
of cases (37/337), other children in the household also
missed school: predominantly because they were unwell
themselves; less frequently because of dependence on
the caregiver to transport siblings to school. In 2019,
43% (34/79) reported other unwell family members: 29
with sore throat, 10 with tonsillitis, 6 with scarlet fever,
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Table 3 Pathways of care for participating cases

Care pathways (among n responding) n (%)
First source of advice (332):
General practitioner 267 (80)
NHS Direct telephone advice 39 (12)
Walk-in centre 30 (9)
Hospital emergency department 27 (8)
Internet 26 (8)
Urgent care centre 16 (5)
Local pharmacy 14 (4)
School nurse 3(1)
Initial differential included SF (367) 265 (72)
Repeat visit to HCW needed (380) 116 (31)
Source of second consultation (116):
General practice 71 (61)
Emergency department 14 (12)
Urgent care centre 11 (9)
Other 5(4)
Reason for second consultation (116):
Child developed new symptom(s) 44 (38)
Worried that it could be scarlet fever 37 (32)
Asked to come back if not better 19 (16)
Could not take prescribed medication 6 (5)
Called back due to swab result 6 (5)
Other* 4(3)
Hospitalised (326) 72

*Two for further investigations, two for specialist consultation.
HCW, Health Care Worker; NHS, National Health Service; SF, Scarlet
Fever.

one each with cellulitis and conjunctivitis (11 households
identified multiple illnesses).

Risk factors for delayed diagnosis

In a logistic model for delayed diagnosis among 321 cases
in 2018, the strongest fit was provided by variables for
age (under 5 years vs 5 and older), sore throat at onset,
and interaction between these variables (table 4, online
supplemental table S2). No other variables affected the
model fit. Among cases aged 5 years and older, those with
sore throat present at symptom onset had 2.8 times the
odds of a delayed diagnosis compared with those without
(95%CI 1.3 to 5.8, p<0.01). Among cases aged under 5,
we found no evidence of an association between sore
throat and delayed diagnosis (aOR 0.6, 95% CI 0.3 to 1.5,
p=0.33).

Consequences of delayed diagnosis

Cases returned to normal activity faster when scarlet
fever was considered at the first consultation (33/52;
ascertained in 2019 only), with a median recovery time
of 2days from starting antibiotics when scarlet fever was
considered, vs 3 when it was not, and an HR for recovery

0f 0.53 (95%CI 0.28 to 0.99; p=0.047; online supplemental
figure S1). Cases diagnosed without delay returned to
school sooner, with a median of 2 days off (246/298) and
3days for those with delay (92/298) (HR 0.77, 95% CI
0.59 to 0.99; p=0.045). We found no difference in days
of work missed by carers between the two groups, with a
median of 2days missed for both (HR 0.91, 95% CI 0.64
to 1. 29; p=0.592). Due to the phrasing of the survey, we
could not distinguish between disease burden on patients
who commenced antibiotics before scarlet fever was diag-
nosed (for another indication), and those who did so
only once diagnosed.

Qualitative synthesis

In thematic analysis of 194 free-text comments (table 5),
some respondents reported reassurance that a diagnosis
was made promptly by practitioners who recognised
the syndrome: others were disappointed that antibiotic
treatment was delayed where symptoms were attributed
to viral infection. Representativeness of online resources
was questioned, such as the difficulty in finding depic-
tions of the rash on non-White skin. While some respon-
dents noted rapid recovery and minimal impact, others
recorded spread of streptococcal infections to carers and
other household members, and a wider impact of the time
demands and stress of providing care to unwell children.

DISCUSSION

Summary

Undertaken at a time of increased incidence, this study
provides an update on the epidemiology and presenta-
tion of scarlet fever, identifies opportunities to improve
recognition, and highlights the previously unquantified
burden of disease on affected households. Most cases
eventually experienced fever, rash and sore throat, but
older children were more likely to experience sore throat
first, perhaps because younger children were less able to
recognise and describe a sore throat. The sand-papery
rash of scarlet fever was eventually perceived by most
carers, but it tended to appear after other symptoms, a
median of 1day later. Faced with the clinical challenge
of distinguishing scarlet fever from viral exanthems and
other causes of fever and sore throat, an awareness of the
timing and sand-papery character of scarlet fever’s rash
may help practitioners make the diagnosis and commence
treatment.

Practitioners should be alert to circumstances in which
scarlet fever is easily overlooked. In this survey, a delay
in diagnosis among older children was 2.8 times as likely
when a sore throat was present at onset, with symptoms
often ascribed to viral infection. Timely recognition of
scarlet fever in this age group could expedite antibiotic
treatment, shorten the period of infectivity, and reduce
onward propagation of GAS.

Our findings highlight the interconnectedness of scarlet
fever and GAS infections more widely: 43% of respon-
dents in 2019 reported unwell family members, many

Herdman MT, et al. BMJ Open 2021;11:€057772. doi:10.1136/bmjopen-2021-057772

5

1ybuAdoo
Aq persiold ‘mobse|o jo Ausisniun e gzoz ‘1T Arenuer uo /wod fwg-usdofway/:dny woly pspeojumoq "TZ0Z 418qwsdad ¢ uo 2./ .50-Tz0z-uadolwa/9eTT 0T se paysiignd sy :uadO (NG


https://dx.doi.org/10.1136/bmjopen-2021-057772
https://dx.doi.org/10.1136/bmjopen-2021-057772
https://dx.doi.org/10.1136/bmjopen-2021-057772
https://dx.doi.org/10.1136/bmjopen-2021-057772
http://bmjopen.bmj.com/

Open access

I

Table 4 Crude analysis of demographic and clinical variables associated with delayed diagnosis (diagnosis of scarlet fever

not considered at first consultation with healthcare; n=374)

All cases Delayed diagnosis

Variable N N (%) Crude OR 95% ClI 2 test p value
Age (years) Oto2 62 12 (19) 1 .

3to4 145 37 (26) 1.43 0.68 to 2.98

5to 6 88 27 (31) 1.84 0.84 to 4.04

7to 16 79 30 (38) 2.55 1.15t0 5.65 0.01*
Sex Female 176 46 (26) 1 .

Male 197 60 (30) 1.24 0.79t0 1.95 0.36
Ethnicity White 265 77 (29) 1 .

Mixed 44 10 (23) 0.72 0.34t0 1.53

Asian 41 11 (27) 0.9 0.43t0 1.88

Black 18 6 (33) 1.22 0.44 t0 3.38

Other 5) 1(20) 0.61 0.07 to 5.78 0.59t
Educational setting Nursery 156 36 (23) 1

School 200 66 (33) 1.64 1.02 to 2.65 0.04
Healthy at baseline Yes 339 97 (29) 1

No 31 9 (29) 1.02 0.45 t0 2.30 0.96
Past sore throat or Yes 175 58 (33) 1
tonsillitis No 179 43 (24) 0.64 0.40 to 1.01 0.06
Known SF contact Yes 125 34 (27) 1

No 83 30 (36) 1.51 0.83t02.76 0.17
Sore Throat at onset Yes 128 42 (33) 1 .

No 193 44 (23) 0.6 0.37 to 1.00 0.05
Fever at onset Yes 147 39 (27) 1 .

No 174 47 (27) 1.02 0.62 to 1.68 0.92
Tiredness at onset Yes 55 68 (26) 1

No 266 18 (33) 0.71 0.38 to 1.32 0.28
Rash at onset Yes 109 24 (22) 1 .

No 212 62 (29) 1.46 0.85 to 2.52 0.17

*x? test for trend.
1?2 test for homogeneity.
SF, Scarlet Fever.

with symptoms attributable to GAS (scarlet fever, pharyn-
gitis, tonsillitis, cellulitis). Such epidemiological links are
important both in assessing the full impact of the disease,
and in guiding clinical and public health management.
Asking about unwell contacts may lead to the diagnosis:
a key consideration not only for scarlet fever, but also for
other infections presenting with fever, rash and upper
respiratory symptoms of major clinical and public health
concern (such as measles and rubella).'*

Comparison with existing literature and guidance

The clinical features of scarlet fever described by respon-
dents corroborate classical descriptions of the disease from
the early 20th century, and the information contained in
current UK public health and clinical guidamce.4 121516
The ability of clinicians and parents to distinguish scarlet
fever from more common and less severe infections is
the key to its effective treatment. Current UK clinical

guidance for sore throat advises primary care physicians to
give antibiotics only when a more serious condition (such
as suppurative infection or sepsis) is suspected.'” Fever-
PAIN and Centor scores are validated in rapid appraisal
for GAS pharyngitis, but scarlet fever falls outside their
scope.'® ' When it appears and is recognised, the rash of
scarlet fever should prompt practitioners to commence
antibiotics—particularly during the spring season when
incidence typically increases (from March to May in the
UK).* The public health importance of prompt diag-
nosis and treatment is underscored by the 12-fold greater
risk of invasive GAS among household contacts of scarlet
fever cases.'’ Advice to avoid unnecessary antibiotics for
most sore throats is valuable to antimicrobial stewardship:
the caveat is that scarlet fever and other GAS infections
require antibiotics to prevent complications and reduce
onward spread.

6

Herdman MT, et al. BMJ Open 2021;11:€057772. doi:10.1136/bmjopen-2021-057772

1ybuAdoo

Aq pe1siold ‘mobse|o jo Ausisniun e gzoz ‘1T Arenuer uo /wod fwg-usdofway/:dny woly pspeojumod "TZ0Z 418qwsdad g uo 2./ /.50-Tz0z-uadolwa/9eTT 0T se paysiignd 1su11y :uadO (NG


http://bmjopen.bmj.com/

Table 5 Thematic analysis of free-text comments from respondents to questionnaires, 2018-2019

Thematic analysis:

Implications for public health:

Implications for clinical practice:

Experience of illness and care: | 2
» Perceived stigma and fear of spread in  »
family or school.
» Valued leaflets shared in school
outbreaks. >
» Noted lack of representation in online
materials (including lack of images of
the rash on darker skin).

outbreaks.

educational materials.

Causes of delays

» Perceived link between slow >
communication to parents and delays in
controlling outbreaks.

» Some observed misdiagnosis or failure »
to note characteristic features at early
consultations; other impressed by rapid
recognition and treatment by health
professionals. >

Need for reassurance of confidentiality.
Value of rapid communication and
dissemination of information during

Importance of inclusive and diverse

Circulation of information through school >
channels can help parents engage with
public health response.

Communicate public health surveillance
and guidance to clinicians and schools,
especially during seasonal peaks and
outbreaks, to aid recognition. >
Timely public health action may start before

» Clinical communication should take account
of fears of complications, transmission and
stigma.

» Need for clinical and parental awareness of
presentation across entire population and of
how the rash presents on all skin types.

Alertness to outbreaks in households and
schools can inform clinical index of suspicion.
» Balanced practice of sound antibiotic
stewardship for childhood fevers and sore
throats, with timely initiation for scarlet fever
and invasive infections.

Consider swabbing and issuing prescription,
with clear guidance on when to start, to avoid

» Some experienced delays awaiting microbiological confirmation. delay.
swab results.
Consequences of delays
» Worry, annoyance, and anger that » Balanced messaging: treatment is » Awareness and timely identification preserve

late diagnosis could increase risk of
complications.

» Carers and other household members  »
reported secondary infections or fear of
secondary infections.

» Wider economic and social impact of | 2
caring for children during recovery and
exclusion.

rare.

GAS infections.

important but severe complications are

Communicate the risk of secondary
household cases: scarlet fever and other

trust in practitioners.

» Be alert to secondary cases of scarlet
fever and other GAS infections: screen
for other unwell household members, and
communicate risk when diagnosis is made.

Calculations of disease burden should
address impact on health, education and
income, for entire household.

GAS, group A streptococci.

In some contexts, a patient’s risk of developing autoim-
mune sequelae of GAS infection (acute rheumatic fever
or poststreptococcal glomerulonephritis) may influence a
clinician’s decision to prescribe antibiotics. For example,
clinical guidance in Australia and New Zealand advises
that patients at higher risk of such sequelae (such as
members of some indigenous populations and children
living in crowded accommodation) might warrant a lower
threshold for prescribing antibiotics.?!

In this study, 80% of children missed school/nursery
for a median of 3days. Time to recovery and return to
school was longer when diagnosis was delayed. As the
average primary school pupil misses 7.4 days a year, this
increase is substantial.®® ** Scarlet fever affected almost
32000 children in the UK in 2018%; the direct medical
costs, including hospital admissions (1 in 40 case in
2014), plus the risk of secondary GAS infections, and the
non-medical costs of childcare, lost education and time
off of work for parents and carers, amount to a sizeable
health and economic burden.’?®

Strengths and limitations

By surveying notified scarlet fever cases, this study draws
on the experience of patients and households accessing
primary care. However, the low response rate to survey
invitations highlights a risk of selection bias. Parents of
cases with a more severe illness may have been more
motivated to respond to the survey; in this case, failure to

include mild or atypical cases could have led to overesti-
mation of disease burden. Alternatively, if parents facing
greater obstacles to care were less likely to participate,
the survey may have underrepresented underserved
communities.

Compared with the population at risk, more cases were
white than would be expected by chance. This discrep-
ancy could represent bias in recognition or notification,
given that invasive GAS infection is observed with higher
incidence in ethnicities other than white.?* ¥ % It is
important that educational materials for the public and
for clinicians represents the population at risk equitably:
failure to depict a diverse population may prevent aware-
ness of how the rash appears on all skin types. Respon-
dents observed difficulty finding illustrations of the rash
on non-white skin, corroborating under-representation
in educational materials noted elsewhere.”™' Systematic
collection of data on ethnicity when conditions such as
scarlet fever are notified can help identify disparities in
access to care, so that they can be addressed.’

The timing of the survey in relation to the clinical
episode presents challenges, and a risk of ascertainment
bias. Surveying a parent/guardian too soon after the clin-
ical episode would risk failing to ascertain the full burden
of disease on the patient and household, if longer-term
complications are not captured; surveying too late would
risk recall bias, if the respondent misremembers the

Herdman MT, et al. BMJ Open 2021;11:€057772. doi:10.1136/bmjopen-2021-057772
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details of the illness and its management. A longitudinal
study of cases and households affected by scarlet fever
would overcome these limitations, and provide further
insights into the clinical and economic impact of infec-
tion and the variables associated with adverse outcomes.
Because this survey sought the perspective of parents
and carers, it did not fully capture the perspective and
practice of clinicians. We report aspects of clinical
management—such as differential diagnosis, isolation
of GAS and choice of antibiotics—to the extent that they
were known and recalled by respondents. Clinicians may
also have identified subtle clinical symptoms and signs
not recognised by respondents: this could account for the
small number of cases with a diagnosis of scarlet fever for
whom rash or fever was not reported. A parallel survey of
primary care practitioners with access to medical records
would corroborate these observations, reduce the likeli-
hood of recall bias, and help identify challenges of clinical
decision-making for patients with possible scarlet fever.

Implications for practice and research

Differentiating scarlet fever from viral infections presents
a clinical challenge: sore throat is common to both condi-
tions, and the rash of scarlet fever, though characteristic,
may be subtle or delayed. The challenge of keeping diag-
nostic algorithms and recommendations up to date is
underlined further by the emergence of a new cause of
acute febrile illness, namely COVID-19.”> When there is
diagnostic uncertainty, clinical priorities include ruling
out measles (for which links to known cases and vacci-
nation history are key)'* and directing antibiotic therapy
appropriately.

In managing outbreaks of GAS, there may be a role for
molecular point-of-care tests, to guide prescribing deci-
sions for clinically ambiguous cases where the pretest
probability is high, though their use in this setting requires
further evaluation.'® ** * Until the sensitivity, timeliness
and cost-effectiveness of diagnostic tests improve, the
diagnosis of scarlet fever usually depends on clinical eval-
uation of symptoms and signs, in the context of current
epidemiological trends, with subsequent microbiological
confirmation where possible.” Alertness to seasonal peaks
in scarlet fever and the occurrence of local outbreaks may
help set an appropriate index of suspicion.” ** Increased
local incidence should drive more communication
between clinicians and carers about symptoms of concern
(such as a sand-papery rash), so that new symptoms can
be evaluated as they evolve. The need for sound antimi-
crobial stewardship should not preclude access to timely
clinical diagnosis of scarlet fever, microbiological testing,
and empirical prescribing where they are indicated.

Further research into the interplay of scarlet fever and
invasive GAS at a population level will help direct diag-
nostic, treatment and public health strategies to reduce
the impact of outbreaks. The strains of GAS that cause
scarlet fever also trigger outbreaks of pharyngitis and
invasive GAS infections. As such, a single case of scarlet
fever may signal a larger outbreak of unrecognised GAS

infections.””*” The wider impact that controlling scarlet
fever may have on the clinical and economic burden of
GAS should be considered in evaluating new interven-
tions, such as diagnostic tests and vaccines. Meanwhile,
effective control of scarlet fever and GAS depends on the
coordinated efforts of clinicians and public health prac-
titioners to identify cases and outbreaks early, implement
appropriate treatment and prevent onward transmission.
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Introduction

Thank you for your interest in our research on scarlet fever. Scarlet fever is not normally a dangerous infection but it is quite
infectious and spreads easily.

We would like to collect more information about each case of suspected scarlet fever so that we can describe the symptoms
better, find out how quickly children respond to treatment, and measure the effect on families’ everyday lives. This is important
because the number of cases of scarlet fever has risen in the last few years and we need to be sure that the best advice is
provided to families, schools and doctors.

The survey is entirely voluntary and your decision has no effect on the treatment that you and your child have in future.

It should take no longer than 15 minutes. Your child’s name will not be put on the questionnaire. This means that no one can
identify you or your child from this.

The survey is completely confidential; it is designed so that you cannot be identified even by the research team who have
contacted you. If there are questions that you prefer not to answer then please just leave those out or tick the box ‘prefer not to

’

say’.

Study Contacts
Head of Operations, NIHR Health Protection Research Unit, Section of Infectious Diseases, Imperial College London, Du Cane
Road, London W12 ONN. Email head.ops@imperial.ac.uk

Scarlet Fever Study Nurse, South London Health Protection Team, Public Health England, Zone C, 3rd Floor, Skipton House, 80
London Road, London SE1 6LH Telephone 0344 326 2052 Email phe.slhpt@nhs.net
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Section A : About your child

Enter your child's age at time of scarlet fever+

[ ]

//surveys.phe.org.uk/Print.aspx?SurveyID=16KJ3985L & Title=Y &Breaks=N&Al... 21/01/2021
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Gender
O Male OFemale O Prefer not to say

Ethnicity

O white British

O white Irish

O white: any other background

O Mixed White and Black Caribbean

O Mixed White and Black African

O Mixed White and Asian

O Mixed Any other mixed background

O Asian or Asian British Indian

O Asian or Asian British Pakistani

O Asian or Asian British Bangladeshi
OAsian/Asian British Any other Asian background
O Black or Black British Caribbean

O Black or Black British African

O Black or Black British Any other Black background
O other Ethnic Group: Chinese

OAny Other Ethnic Group

O Prefer not to say

At the time of having scarlet fever, was your child attending/did your child attend any of the
following? (please tick one)

O Playgroup/toddler group O Day nursery [Jschool nursery
[[Jother type of nursery [[] school Reception class

If school nursery or reception, when did your child start school? (month/year)
mm/yyyy

If in school above Reception class, please state Year Group (1-13)

]

Your child's usual health (before scarlet fever suspected)

Prior to scarlet fever, was your child normally quite healthy?

O Yes OnNo
O other, please specify

If your child was already at school or nursery, approximately how many days off due to
iliness did they have in the 12 months BEFORE the suspected scarlet fever?

How many times did your child have a sore throat or tonsillitis in the 12 months BEFORE the
suspected scarlet fever?

Qo O1 O2 O3 Oa

Page 2 of 12
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Os O More than 5 Ocan't say

10. If your child has had more than one episode of sore throat or tonsillitis in the last 12 months,
was your child diagnosed with group A streptococcus?

O Yes OnNo O Not sure

11. Has your child had a tonsillectomy (tonsils removed)?

Oves ONo

12. Has your child been admitted to hospital for any condition, other than this episode of scarlet
fever, in the past?

OYes OnNo O Prefer not to say
O1f yes, please tell us why...

I

13. Was your child under follow up at a specialist clinic?

O Yes Ono O prefer not to say
Orf yes, please tell us why...

I

14. Please tell us your relation to the child?

O Parent O Guardian OTemporary carer
OOther, please specify

I |

15. How many other children under 16 are living with your child?

Oo O1 02 O3 O4
O more than 4

Public Health
England

new scarlet fever

Section B About your child's iliness (suspected scarlet fever)

16. Did your child have a rash?

OYes
OnNo

17. If your child had a rash, where did the rash first appear?

O Face O Body O Arms/legs O can't say
OOther, please specify
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18. What was the rash like? Tick any that apply

[Ored O pink
Dsand—papery/rough to feel [ small spots
O peeled off O itchy
[Jcan't say

O Other, please specify

19. How many days did the rash last in total? (give number of days, or indicate if you can't say)

20. If you child had an antibiotic how many days after starting the antibiotic did the rash go
away? (give number of days or indicate if you can't say)

21. Did your child have a sore throat or difficulty swallowing?
Oves OnNo O can't say

22. How many days did this last in total? (give number of days or indicate if you can't say)

23. Did your child have enlarged tonsils?
O Yes ONo O can't say

24. Did your child have pus (white spots) on their tonsils?
O Yes ONo Ocan't say

25. Was this the very first time your child has had a sore throat or tonsillitis?
O Yes ONo O Not sure

26. Did your child have a fever (a temperature above 37.5 C or above 99 F or shivering/feeling
very hot to touch)?

OYes ONo O Not sure

27. What was the highest temperature measured? (give measurement or indicate if you can't
say)

28. How many days did the fever last in total? (give number of days or state if you can't say)
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29. Did your child have an over the counter medication to help with fever (for example Calpol or
Nurofen)?

OYes ONo O can't say

30. How many days after starting the over-the-counter medicine did the fever go away?
(give number of days or state if you can't say)

31. What other symptoms did your child have? Tick all that apply

O Vomiting [ biarrhoea [INot eating [INot playing [JHeadache
[ Tiredness [[] stomach ache [[Jsore tongue [ swollen tongue [[Jearache
O Other, please describe

32. What was the very first symptom you or your child noticed?

[JRrash [Jsore throat
[T rever [T Not playing/tiredness
[COcan't say

O Other, please describe

33. Was your child in contact with children with suspected scarlet fever before they fell ill?
Oves OnNo O Not sure

34. Where was the contact?

O nursery [ school
Dneighbourhood Dfamily home
O Other, please specify

35. Was your child in contact with other children with sore throat or tonsillitis before they fell ill?
O Yes ONo O Not sure

36. Where was the contact?

O nursery [Tschool
Dneighbourhood Dfamily home
[ other, please specify

37. Did your child have any other iliness in the one month before they fell ill with suspected
scarlet fever?

O Yes ONo O Not sure
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38. What did they have? Tick all that apply

[l common cold (runny nose) [ cough [Cinfluenza (flu)
O vomiting or diarrhoea [Ctever [rash

Public Health
England

new scarlet fever

Section C: Use of healthcare for suspected scarlet fever

39. Where did you first seek advice when your child fell ill? Tick any that apply

O GP/family doctor [ Local pharmacy [ school nurse
[Jwalk-in centre O Urgent Care Centre O Hospital Emergency Department
[CINHS Direct [Cinternet I None of the above

DOther, please specify

I |

40. Did your child see a doctor or nurse for this iliness?
OYes ONo

41. With regard to the first time that your child saw a doctor or nurse, where were they based?
DGP/usual GP practice O Urgent Care Centre O Emergency Department

42. How many days after first symptom onset did your child first see a doctor/ nurse? (give
number of days or state if you can't say)

43. Was a throat swab taken?
[dyes [INo [Jcan't say

44. Did the swab show group A streptococcus..

Dyes [Tno [Tdon't know
[CJother result, please specify

I |

45. If your child had a complication or additional problem please tell us what it was...

[Jthroat/tonsil abscess [ otitis (ear infection) O pneumonia (chest infection)

O meningitis O septicaemia (blood infection) [[Jskin or soft tissue infection
|:|Other, please describe

| |

46. What was the suspected diagnosis when your child first saw a doctor? Tick any that apply
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
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[Jsore throat [Consillitis [J1nfluenza (flu)
[T Measles [T A viral infection [T scarlet fever
[INot sure

O Other, please specify

Did your child need to see any doctor or nurse again for this illness?

OYes ONo

Where were they based?

Oaep O Urgent Care Centre O Emergency Department
O Other, please specify

Why did your child need to see a doctor again? Tick any that apply
[[Jwas asked to come back if no better [Ichild developed a new symptom(s)
[[I child could not take prescribed medicine [ called back due to swab result

[ worried that it could be scarlet fever
[ other, please specify

How many additional visits did you or your child make to any doctor related to suspected
scarlet fever? (please tick one)

Qo O1 O2 O3 O4 Os Ose O7 Os O9 O1o0
Ocan't

say

O other, please specify

Was your child admitted to hospital at any stage?

OYes ONo

What was the reason for hospital admission?

[ boctors unsure of [1Fever [ child developed a [[I child could not take [ child developed a
diagnosis was high new symptom prescribed medicine complication
[Jcan't say

[l other, please specify

How many nights did they stay in hospital? Give number of nights

Was your child admitted to an Intensive Care Unit or High Dependency Unit?
Oyes ONo

Was your child given antibiotics?
OYes ONo

Were antibiotics given to start immediately, or antibiotics to collect if things did not improve

(delayed antibiotics)?
O Yes immediate Oves delayed Ocan't say
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57. Please tell us the name of the antibiotic if possible:

[ penicillin

DAmoxyciIIin

DAzithromycin

O Erythromycin

O Cephalexin

DAugmentin

[Ocan't say

58. How many days was the antibiotic to be taken for?

O1 O2 O3 Oaq Os Os O7 Os Og O10
O other, please specify

59. How many times per day was it to be taken?

O1 O2 O3 Oa O can't say
O other, please specify

60. How many days did your child actually take the antibiotic for?

O1 O2 O3 Oa Os Os O7 Os Og O10
O Other, please specify

61. If your child did not take the antibiotic or took the antibiotic for fewer days than prescribed,
please can you tell us why?

[[stopped because my child got
OJwas getting better anyway [ pifficult to collect prescription bette PP Y 9

r
[I Not able to return to nursery/school on

. DUaneasant taste
antibiotics

700 many doses per day

[Jbon't like giving my child
o giving my [ can't say
medicines

O Other, please specify

62. Did you use other medicines for child's symptoms? Tick all that apply

[ paracetamol e.g. Calpol O Ibuprofen e.g. Nurofen |:|N0thing else
O Other, please specify

63. If so how were these obtained?

[Jpurchased by you [ prescribed by your GP
O Other, please specify

64. How many days did your child take these for?
O1 O2 O3 Oa Os Ose O7 Os Og O1o0
Ocan't
say
O other, please specify

https://surveys.phe.org.uk/Print.aspx?SurveylD=16KJ3985L & Title=Y &Breaks=N&Al... 21/01/2021

Herdman MT, et al. BMJ Open 2021; 11:€057772. doi: 10.1136/bmjopen-2021-057772



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s) BMJ Open

new scarlet fever

24

Public Health
England

65.

66.

67.

68.

69.

70.

71.

72.

73.

Section D How your child's illness affected other people

Did your child miss days at nursery/school due to this illness?

OYes ONo

Page 9 of 12

new scarlet fever

How many days of school or nursery, that they would normally have attended, did your child

miss?
O1 O2 O3 Oa
Oe6 Oz O More than 7 O can't say

OOther, please specify

I |

Did you miss time from work due to your child's iliness?

OvYes ONo

If so, how many days did you miss?

O1 O2 O3 O4
Oe Oz O More than 7 O can't say
O other, please specify

| |

If so, was this to provide care for your sick child?
OYes ONo

Did you become ill during your child's illness?

OYes OnNo

Did you lose income when away from worK?

O Yes ONo

Did you have to use any of the following to take time from work?
[Jannual leave [sick leave
Dcompassionate leave Dfamily leave
[Jother, please specify

| |

If so, how many days did you use?

O1 02 O3 O4
Os O7 O More than 7 O can't say
O other, please specify

I |

Os
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Did another caregiver miss time from work due to your child's illness?

OYes ONo

If so, was this to provide care for your sick child?

OvYes ONo

Did they become ill during your child's iliness?

OYes ONo

Did they lose income when away from work?

OvYes ONo

Did they use any of the following to take time off work?

[Jannual leave [sick leave
O compassionate leave O family leave
[ other, please specify

If so, how many days did they use?

O1 O2 O3 Oa Os
Os O7 O More than 7 Ocan't say

O other, please specify

Did you have to find alternative childcare due to your child's iliness?
Oves ONo

If so, who was this?

[ Friend |:|Family member [ professional (paid for) childcare
O Other, please specify

If so, how many days did you need help?

O1 O2 O3 O4 Os
Oe6 O7 O More than 7 O can't say
O Other, please specify

Did any of your other children miss days at nursery/school due to your child's illness?

OYes ONo

If so, how many days did other children miss?

O1 02 O3 O4 Os
Os O7 O More than 7 O can't say

@) Other, please specify

If so, why did this happen?

[ couldn't leave my sick child alone to take others to school/nursery
[Jworried that my other children were also sick

https://surveys.phe.org.uk/Print.aspx?SurveylD=16KJ3985L & Title=Y &Breaks=N&Al... 21/01/2021

Herdman MT, et al. BMJ Open 2021; 11:€057772. doi: 10.1136/bmjopen-2021-057772



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Open

new scarlet fever

86.

87.

88.

89.

90.

91.

92.

93.
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[Jolder children helped to look after younger child
DOther, please specify

I

We are interested to know how a diagnosis of suspected scarlet fever affected how you felt.

Had you heard of scarlet fever before?

OvYes ONo
If yes, what was your impression about it? Tick all that apply
. ) ) [ Historical illness that disappeared a [ Historical iliness that is making a
[ Historical and dangerous illness
century ago comeback

[ Historical illness that never [ A childhood illness with rash that

[J A childhood illness with rash that is rare

went away can be very infectious
[CJA childhood illness that can be 1A childhood illiness that cannot at [ A childhood illness caused by
treated with antibiotics present be prevented by vaccination streptococcal bacteria

DAnything else?

Had you heard of group A streptococcus before?

OvYes ONo

How worried were you on a scale of 0 - 10? (where 0 is not worried at all and 10 is the most
worried you could ever be about your child)

o]

If yes, what was your impression about it? Tick all that apply.

[ can cause sore throat & [] Causes fewer sore throats than [Jcan cause impetigo )

- . . o [Jcan infect wounds
tonsillitis viruses (skin condition)
[Ccan rarely cause more [IRrare serious infections include [Jcan be treated with [IThere is currently no
dangerous infections necrotising fasciitis and toxic shock penicillin vaccine against it

[J Anything else?

| |

How did other people react to your child's iliness? Tick all that apply

[INo reaction [[J Less worried than me  [IMore worried than me

[J contacted me to ask how my child was [ offered to help O Kept their child away from my child
DOther, please specify

What was the most helpful source of information for you? Tick all that apply

O GP/family doctor [ Local pharmacy O School/nursery
O Urgent Care Centre O Hospital Emergency Department O Family/friends
[INHS Direct [internet [Ipublic Health England

[CINone of these
DOther, please specify

Is there anything else that you would like to tell us about your child's illness or the impact it
had on your or your child?
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Thank you so much for your help in completing the survey. This will help us to improve
services and preventative strategies in the future when dealing with cases of scarlet fever.
Please click done to submit your answers.
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School Survey of Scarlet fever

Introduction

Thank you for your interest in our research on scarlet fever. Scarlet fever is not normally a dangerous infection however it is quite
infectious and spreads easily.

We would like to collect more information about each child with suspected scarlet fever and on those children in the school who
remain well. This will then allow us to describe the symptoms better, find out how quickly children respond to treatment, and
measure the effect of scarlet fever infection on the everyday lives of families compared to other infections circulating at this time
of the year. This is important because the number of cases of scarlet fever has risen in the last few years and we need to be sure
that the best advice is provided to families, schools and doctors.

The survey is entirely voluntary, and your decision has no effect on the treatment that you and your child have in future.

Please note the questionnaire has been designed so that in some instances, depending on your response to specific questions you
may miss questions and be directed to questions further on in the questionnaire. Additionally, should you not be able to answer
any question, please do leave it blank and move to the next question.

It should take no longer than 15 minutes. Your child’s name will not be put on the questionnaire and they will remain anonymous.
This means that no one can identify you or your child from this.

The survey is completely confidential; it is designed so that you cannot be identified even by the research team who have
contacted you. If there are questions that you prefer not to answer then please just leave those out or tick the box ‘prefer not to

’

say’.

Study Contacts
Head of Operations, NIHR Health Protection Research Unit, Section of Infectious Diseases, Imperial College London, Du Cane
Road, London W12 ONN. Email head.ops@imperial.ac.uk

Scarlet Fever Study Nurse, South London Health Protection Team, Public Health England, Zone C, 3rd Floor, Skipton House, 80
London Road, London SE1 6LH Telephone 0344 326 2052 Email phe.slhpt@nhs.net

Public Health
England

School Survey of Scarlet fever
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Section A : About your child

1. How old is your child?*
(If you have more than one child at this school/ nursery, please complete this survey separately for each child)

The value must be between 0 and 15, inclusive.

]

2. Gender

O Male O Female O Prefer not to say
3. Ethnicity

O white British

O white Irish

O white: any other background

O Mixed White and Black Caribbean

O Mixed White and Black African

O Mixed White and Asian

O Mixed Any other mixed background

O Asian or Asian British Indian

O Asian or Asian British Pakistani

O Asian or Asian British Bangladeshi
OAsian/Asian British Any other Asian background
O Black or Black British Caribbean

O Black or Black British African

O Black or Black British Any other Black background
O other Ethnic Group: Chinese

O Any Other Ethnic Group

O Pprefer not to say

4. Does your child attend any of the following? (please tick all that apply)

O Playgroup/toddler group O Day nursery
[[J'school nursery [Cother type of nursery
O Primary school Reception class O Primary school Year 1-6

5. How long has your child been at nursery or school in the UK?
O Less than 1 year
O1 -2 vyears
O3-4 years
O 5 years and over

6. If your child is in a school class, please state the Year Group

O Infant

O Reception
O1

O2

O3

O4

Os

Ose

Your child's usual health

7. Is your child normally quite healthy?
O Yes O No
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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Is your child under follow up at a specialist clinic?
OYes ONo O Prefer not to say

Has your child been admitted to hospital for any condition in the past?
OYes OnNo O prefer not to say

Approximately how many days off school or nursery due to iliness has your child had in the
last 12 months overall ?

O up to 2 days

O3-6 days

O1 -2 weeks

O3 - 4 weeks

O 5 weeks and over

How many times has your child had a sore throat or tonsillitis in the last 12
months (including if they have one now)?

Oo O1 O2 O3

Oa Os O More than 5 O can't say

If your child has had more than one episode of sore throat or tonsillitis in the last 12 months,
was your child diagnosed with group A streptococcus?

O Yes

OnNo

O Not sure

Has your child had a tonsillectomy (tonsils removed)?

O Yes
OnNo

As far as you know did your child receive a nasal flu vaccine this season (any time since
September 2018)?

O Yes

ONo

When did your child receive the nasal flu vaccine?

O september 2018
O October 2018

O November 2018
O December 2018
O January 2019

O February 2019
O Don't know

Please tell us your relationship to the child?

O Parent O Guardian O Temporary carer
O Other, please specify

How many people (including you) are living in the same household with your child?
O1 O2 O3 Oa O more than 4

Page 3 of 12

Herdman MT, et al. BMJ Open 2021; 11:e057772. doi: 10.1136/bmjopen-2021-057772



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

School Survey of Scarlet fever Page 4 of 12

How many other children aged 11 and under are living in the same household with your
child?

Qo O1 02 O3 O4
O more than 4

Public Health
England

School Survey of Scarlet fever

Section B About your child and your child's recent iliness (suspected scarlet fever), if
relevant

19. Has your child been ill in the last four weeks with fever, rash, sore throat or tonsillitis?
OvYes ONo

20. Has your child been diagnosed with scarlet fever by a doctor or nurse in the last four weeks?

OYes
OnNo

21. Has your child had a new rash in the last four weeks? (not including long term skin
conditions e.g. eczema)

OYes
OnNo

22. If your child had a rash, where did the rash FIRST appear?
OFace O Body O Arms/legs O Don't know

23. What was the rash like? Tick any that apply

[red [ pink
Dsand-papery/rough to feel [Osmall spots
O peeled off O itchy
Ccan't say

DOther, please specify

I

24. How many days did the rash last in total? (give number of days)

[ ]

25. As far as you know, has your child had a sore throat or difficulty swallowing in the last four
weeks?

O Yes ONo

26. How many days did the sore throat or difficulty swallowing last in total? (give number of
days)

[ ]
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27. As far as you know, has your child had enlarged tonsils in the last 4 weeks?

Oves OnNo O Tonsils previously removed

28. As far as you know, did your child have pus (white spots) on their tonsils?

OYes OnNo O Tonsils previously removed

29. As far as you know, has your child had a fever (a temperature above 37.5 C or
shivering/feeling very hot to touch) in the last four weeks?

O Yes O No

30. What was the highest temperature measured in Celsius? (give measurement or indicate if
you don't know)
Ounder 37.5 °C
037.5-38°C
O38.1-38.5°C
0O38.6 -39 °C
039.1-39.5°C
O More than 39.5 °C
O don't know

31. How many days did the fever last in total? (give number of days)

]

32. As far as you know, did your child have an over the counter medication to help with fever (for
example Calpol or Nurofen)?

O Yes O No

33. As far as you know, has your child had impetigo (a common mild skin infection) in the last
four weeks?
OYes
ONo

34. As far as you know, has your child had a flu like illness in the last four weeks?

O Yes
ONo

35. As far as you know, has your child been in contact with anyone with suspected scarlet fever?

O Yes O No

36. Where was the contact with scarlet fever?
Tick all that apply
[Jnursery [ school
Dneighbourhood Dfamily home
O Other, please specify

37. As far as you know, has your child been in contact with other children or adults with sore
throat or tonsillitis in the last four weeks?

OYes O No
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38. Where was the contact(s)?
Tick all that apply

O nursery [school

[l neighbourhood [l family home
[Jother, please specify

I |

Public Health
England

School Survey of Scarlet fever

Section C: Use of healthcare for suspected scarlet fever

39. When your child was ill in the last four weeks, where did you first seek advice ?
Tick all that apply

O GP/family doctor [ practice nurse [ Local pharmacy
[Ischool nurse [Jwalk-in centre O Urgent Care Centre
O Hospital Emergency Department [CINHS Direct [internet

[CINone of the above
I:IOther, please specify

I |

40. How many days after first symptom onset did your child first see a doctor/ nurse? (give
number of days)

[ ]

41. As far as you know, was a throat swab taken?

OYes ONo

42. Did the swab show group A streptococcus (the bacteria which causes Scarlet fever)?

OYes ONo O Don't know
O other result, please specify

I |

43. What was the suspected diagnosis when your child FIRST saw a doctor? Tick any that apply

[ onsillitis [ 1nfluenza (flu) [IMeasles
[ A viral infection [ scarlet fever [CINot sure
EIOther, please specify

I |

44. Did your child need to see a doctor or nurse again for this illness?

OYes ONo

45. Where were they based?
[lep O Urgent Care Centre O Emergency Department
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[ other, please specify

46. Why did your child need to see a doctor again? Tick any that apply
[[Jwas asked to come back if not better [ child developed a new symptom(s)
[ child could not take prescribed medicine [ called back due to swab result
[Jworried that it could be scarlet fever
O Other, please specify

47. Has your child been admitted to hospital in the last four weeks?
OYes ONo

48. What was the reason for hospital admission?
Tick all that apply
[Jboctors unsure of diagnosis [Fever was high [ child developed a new symptom
[[I child could not take prescribed medicine [ Child developed a complication
O Other, please specify

49. How many nights did they stay in hospital? Give number of nights

]

50. Was your child given antibiotics?
O Yes
ONo
O Don't know

51. When were antibiotics taken?
OJustin hospital
O1n hospital and to take home
O Just to take at home

52. Were you advised to start antibiotics immediately or to start only if things did not improve?
O Yes immediate OYes delayed O can't say

53. How many days after the first symptom onset did your child START to take antibiotics (give
number of days )

]

54. How many days after rash onset did your child START TO take antibiotics (give number of
days)
State number of days or if child did not have a rash
Oo-1
O2
O3
O4
Os
O 6 or more
O child did not have a rash

55. How many days was your child unwell for AFTER they had started their antibiotics?
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56.

57.

58.

59.

60.

61.

62.
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Oo-1 days

O2

O3

O4

Os

O6 or more

O Not applicable

Please tell us the name of the antibiotic if possible:
O Penicillin

OAmoxyciIIin

O Azithromycin

O Erythromycin

O cephalexin

OAugmentin

O can't say

O Other, please specify

Please tell us the dose of your antibiotic if possible:

O 125mg

O 250mg
O375mg

O 500mg
O1 g

O Don't know

How many times per day was it to be taken?

O1 O2 O3 O4 O can't say

How many days was the antibiotic to be taken for?
O1 O2 O3 Oa Os Oe O7 Os Og O10

How many days did your child ACTUALLY take the antibiotic for?
O1 O2 O3 O4 Os Oe6 O7 Os Oo9 Q10

If your child did not take the antibiotic or took the antibiotic for fewer days than prescribed,
please can you tell us why?
Tick all that apply

[Owas getting better anyway [ pifficult to collect prescription
DStopped because my child got better [JToo many doses per day
[INot able to return to nursery/school on antibiotics O Unpleasant taste

[T Don't like giving my child medicines
[ other, please specify

Did you use other medicines for child's symptoms? Tick all that apply

[ paracetamol e.g. Calpol [l 1buprofen e.g. Nurofen [INothing else
O Other, please specify
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Section D How your child's illness affected other people

63. If your child was ill, did your child miss days at nursery/school?
O Yes
ONo
O Not applicable

64. How many days of school or nursery, that they would normally have attended, did your child

miss?

O1 O2 O3

Oa4 Os Os

O7 O More than 7 O Not applicable, child not ill

65. How many days after starting antibiotics did your child feel well enough to resume normal
activities, such as going to school or nursery?
Oo
O1
02
O3
oF
Os
Os
O7
O More than 7
O Not applicable, my child was not ill

66. Did you become ill during your child's illness?
OYes
OnNo
O Not applicable

67. Did you miss time from work to provide care for your sick child?

OYes
ONo
O Not applicable

68. If so, how many days did you miss?

O1 O2 O3 O4 Os
Oe Oz O More than 7

69. As a result, did you lose income when away from work?

[ves
[COno
CInot applicable

70. Did you have to use any of the following to take time from work to care for your sick child?
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.
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[Jannual leave [sick leave
O compassionate leave O family leave
O Other, please specify

If so, how many days did you use?

O1 02 O3 O4 Os
Oes Oz O More than 7

Did another caregiver miss time from work to care for your sick child?
OYes ONo

As a result, did they lose income when away from work?

OYes ONo

Did they use any of the following to take time off work to care for your sick child?

[Jannual leave [ sick leave
O compassionate leave O family leave
O Other, please specify

If so, how many days did they use?

O1 O2 O3 O4 Os
Oe Oz O More than 7 O can't say

Did they become ill during your child's iliness?

OYes ONo

Did you have to find alternative childcare due to your child's iliness?

OvYes ONo

If so, who was this?

O Friend

O Family member

O Professional (paid for) childcare
O other, please specify

If so, how many days did you need help?

O1 02 O3 Oa Os
Os O7 O More than 7

Did any of your other children miss days at nursery/school due to your child's illness?
OYes ONo

If so, how many days did other children miss?

O1 02 O3 O4 Os
Ose O7 O More than 7

If so, why did this happen?

[ couldn't leave my sick child alone to take others to school/nursery
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[Jworried that my other children were also sick
[T older children helped to look after younger child
O Other, please specify

83. Before you had this letter from the school or nursery, had you heard of scarlet fever before?
Oves ONo

84. If yes, what was your impression about it? Tick all that apply

[ Historical and dangerous illness [ Historical illness that disappeared a century ago

[ Historical illness that is making a comeback [ Historical iliness that never went away

[J A childhood illness with rash that is rare [CJ A childhood illness with rash that can be very infectious
[JA childhood illness that can be treated with [JA childhood illness that cannot at present be prevented by
antibiotics vaccination

[CI A childhood illness caused by streptococcal
bacteria
|:|Anything else?

85. If yes, what was your impression about it? Tick all that apply.

[[Jcan cause sore throat & tonsillitis [[] causes fewer sore throats than viruses

[Jcan cause impetigo (skin condition) [ can infect wounds

[(can rarely cause more dangerous [ Rare serious infections include necrotising fasciitis and toxic
infections shock

[ can be treated with penicillin [CdThere is currently no vaccine against it

[J Anything else?

86. What are the most helpful sources of information for you when your child is unwell? Tick all

that apply

[ GP/family doctor [T Local pharmacy [[Ischool/nursery

O Urgent Care Centre O Hospital Emergency Department O Family/friends
[INHS Direct [J1nternet [Ipublic Health England

[T None of these
O Other, please specify

87. Do you now think your child may have had scarlet fever in the last four weeks?

Oves Ono

88. Do you think anyone else in your family or household has had any of the following in the last
four weeks?
[ sore throat
(I ronsillitis
[J1mpetigo
[ scarlet Fever
[ cellulitis
O Other, please specify

89. If your child was unwell, is there anything else that you would like to tell us about your
child's iliness or the impact it had on your or your child?
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Thank you so much for your help in completing the survey. This will help us to improve
services and preventative strategies in the future when dealing with cases of scarlet fever.
Please click done to submit your answers.
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ONLINE SUPPLEMENTARY MATERIALS

Supplementary File 1: 2018 Online Questionnaire

Supplementary File 2: 2019 Online Questionnaire

Supplementary File 3: STROBE Checklist for Cross-Sectional Analysis

Supplementary Table S1: Antibiotic prescribing patterns described by respondents (n=339)

Antibiotic Treatment Characteristics n (%)
Antibiotic Prescribed (n=311)

Penicillin V! 235 (76%)

Amoxicillin? 44  (14%)

Azithromycin® 15 (5%)

Erythromycin 14 (5%)

Other agent 6 (2%)
Recommended Start (n=319)

Immediate (once prescribed) 303 (95%)

In the event of worsening symptoms 16 (5%)
Prescribed Recommended Duration (n=288)

Yes 238 (83%)

No 50 (17%)
Took Full Prescribed Course (n=339)

Yes 294 (87%)

No 45 (13%)
Reason for Stopping Early (n=39)

Clinical improvement 16 (41%)

Doses excessive 7 (18%)

Unpleasant taste 6 (15%)

Other reasons 10 (26%)

1As recommended first line in NICE guidance; 2As recommended if unable to swallow tablets; 3As
recommended if penicillin-allergic.
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Supplementary Table S2: Stratified model for associations with delayed diagnosis of scarlet fever
among cases in 2018 (n=321).

% with delayed Stratum- Wald Likelihood ratio

Stratified diagnosis specific test test for interaction
exposure variable (n/total)  adjusted OR! (95% Cl) P-value P-value
5 years and older

No sore throat at onset 21% (14/68) 1.00 .

Sore throat at onset 42% (34/81) 2.79 (1.34-5.82) 0.006 0.009
Under 5 years old

No Sore throat at onset 31% (11/35) 1.00 .

Sore throat at onset 17% (8/47) 0.65 (0.27-1.55) 0.328
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Supplementary Figure S1. Recovery of scarlet fever cases among those in whom diagnosis was
delayed or not delayed beyond first consultation with a health professional. Days elapsed from
onset of symptoms to clinical recovery (n=52, Panel A), return to school (n=298, Panel B), and return
to work for carers (n=161 Panel C).
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