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High group A streptococcal carriage in
the Orthodox Jewish community of North
Hackney
Joseph Spitzer, Enid Hennessy, and Louise Neville

Introduction

SORE throats are a common presenting symptom in gen-
eral practice1,2 accounting for a large proportion of con-

sultations.3

Most sore throats are caused by viruses. However, the
commonest cause of bacterial throat infections are group A
streptococci.4-6 Group A streptococcus is a normal throat
commensal, with varying prevalence in different populations
(‘carriage rate’).7-9 We are unaware of studies of carriage
rates in different population groups within the same geo-
graphical area.

Clinical pharyngeal group A streptococci infection can
cause rare but serious clinical sequelae,10,11 including
rheumatic fever, glomerulonephritis, and quinsy. Less seri-
ous complications include otitis media and sinusitis.12

The recommendation in Drug and Therapeutic Bulletin13

that the taking of throat swabs should be part of the routine
management of sore throat as ‘the precision in diagnosis is
greatly increased’, has been challenged. Little and
Williamson14 point out that the sensitivity and specificity of
throat swabs are low when compared with a rise in anti-
streptolysin-O titre because of the ‘high symptomless car-
riage rates, especially in children’. Although a rise in anti-
bodies to group A streptococci (anti-streptolysin-O titre) is
indicative of infection, they argue against the routine clinical
use of this test on grounds of ‘delay, cost, and inconve-
nience’. Del Mar15 in his review of the management of sore
throat also argues against the routine use of throat swabs
and anti-streptolysin-O titres on similar grounds. Near-
patient testing methods using rapid antigen assays16 or C-
reactive protein17 are under evaluation and recently reported
results are encouraging.18

The largest group of Orthodox (mainly Hasidic) Jews in
Britain live in north Hackney and they are registered with a
small number of general practices.19 The local microbiology
department (the Homerton Hospital) and some general
practitioners (GPs) developed a clinical impression that a
higher than expected proportion of their throat swabs were
positive for group A streptococci. An audit at the same
microbiology laboratory found that more raised antistrep-
tolysin-O titres came from those practices with a high pro-
portion of Orthodox Jewish patients (personal communica-
tion, Dr L Neville, 1995. A follow-up questionnaire asking
GPs what prompted them to request antistreptolysin-O titres
found that arthropathy was as common a reason for the
request as was sore throat (personal communication, Dr L
Neville, 1995. A study from New York20 reported an
increased incidence of acute rheumatic fever in an Orthodox
Jewish Hasidic population that has close links with, and is
very similar to, that found in north Hackney.19
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SUMMARY 
Background: General practitioners and the microbiologist serv-
ing north Hackney in north east London formed the impression,
that of throat swabs sent to the laboratory, a disproportionate
number of those positive for group A streptococcus appeared to
come from Orthodox Jewish patients.
Aim: To confirm the clinical impression that the pharyngeal car-
riage of group A streptococci was higher in the Orthodox Jewish
population than in other members of the population in the same
locality.
Design of study: A general practice questionnaire survey of all
patients aged three years or over attending two practices that are
about one kilometre apart, over a five-week period.
Setting: Two general practices in north London, one of which
had a significant Orthodox Jewish patient list.
Methods: Throat swabs were taken from eligible patients who
were invited to participate by completing a questionnaire and
having a throat swab taken.
Results. Swabs were taken from 1223 people. After correction
for age (child or adult) and history of recent sore throat, the
Orthodox Jewish community had a significantly higher carriage
rate of group A streptococci than the rest of the population (odds
ratio = 5.0 [2.1 to 11.9]). The proportion of adults with group
A streptococci with and without sore throats was 6.4% and
2.4% respectively in the Orthodox Jewish group and 0.45% and
1% respectively in the ‘others’ group.  The proportion of children
with group A streptococci with and without sore throats was
17.4% and 5.9% respectively and 3.4% and 0% respectively in
the others. These differences were not explained by the larger
family size and domestic overcrowding in the Orthodox Jewish
group.
Conclusions. Orthodox Jews in north London have a higher
pharyngeal carriage rate of group A streptococci than the neigh-
bouring population. These results may have implications for the
diagnosis and treatment of acute sore throat in Orthodox Jewish
patients, especially children.
Keywords: Orthodox Jews; sore throat; London; group A strep-
tococcus.



A higher than expected rate of infection by group A strep-
tococci in the Orthodox Jewish population, who might also
be at increased risk of developing long-term sequelae,
would have implications for the treatment and management
of sore throats in this population.

A study comparing the carriage rate of group A strepto-
cocci in the Orthodox Jewish population and the general
population in north Hackney is reported.

Method
The study was conducted concurrently in two practices that
are about a kilometre apart, over a five-week period in
November and December 1997. Practice 1 has 5500
patients, of whom approximately 65% are Orthodox Jews.
Practice 2 has 7100 patients of whom very few are Orthodox
Jews.

Anyone aged three years or over who came into the surg-
eries during times when the research assistants were pre-
sent was asked to participate in the study. This included not
only patients but also those accompanying them, people
attending chiropody, well-baby or any other clinics or just
coming to collect repeat prescriptions. Re-attenders were
excluded.

Data on the participant’s age, sex, ethnic group, the ages
and number of children under 16, the number of bedrooms
in the home, details of their own and family members’ cur-
rent and recent sore throat and antibiotic use, and travel
abroad within the last 12 months, were collected using a
questionnaire. Throat swabs were taken by one of a team of
four research assistants (a nurse, a health visitor, a recep-
tionist, and an overseas doctor) who were trained to take
throat swabs in a uniform way, based on the methods in
Tyrell.21 To reduce sampling bias the research assistants
rotated between the practices and data was collected at the
same times in both practices. The samples from the two
practices used the same swabs and transport medium and
were handled identically. 

The questionnaires and throat swabs were anonymous

and entirely independent of any clinical consultation.
The swabs were processed at the Homerton Hospital’s

microbiology laboratory using that laboratory’s standard
procedure, adapted from Hawkey and Lewis.22

The study was approved by the East London and the City
Health Authority Research Ethics Committee. 

Analysis
Sample-size calculations. The principal comparison was the
proportion of Orthodox Jews and others with a positive
throat swab. The ‘others’ group included everyone who
classed themselves as an ethnic group other than Orthodox
Jew. Originally 1000 participants were sought in order to be
able to detect a difference in prevalence of anything greater
than 3% with a power of 90% and significance level of 5%.
During the study we increased the number of patients from
Practice 1 because it became apparent that no Orthodox
Jews were recruited from Practice 2. The final sample size
was 1223.

Statistical analysis. Adjusted odds ratios of a positive throat
swab for variables under consideration were calculated
using a forward stepwise logistic regression. The prevalence
of positive swabs was calculated for each sub-group that
had independently statistically significant risks. Stata 5 soft-
ware was used for analysis (Statacorp. 1997. Stata
Statistical Software: Release 5.0, College Station, Texas:
Stata Corporation). 

An estimate of domestic overcrowding was obtained
(crowding index) by dividing the number of children in a
household plus one, by the number of bedrooms.
Sometimes more than one family member participated. The
data was also analysed using one randomly chosen partici-
pant per family.

Results
Of the 1223 who took part, 695 were from Practice 1 and 528
from Practice 2.  Questionnaire completion was good; there
were no missing data for most questions. Results were
obtained on all the swabs taken.

The demographic and other characteristics of the two
groups are shown in Table 1. Although the two practices are
geographically close and of similar social class structure,
Orthodox Jews were only identified from Practice 1 where
they comprised 441 (63%) of participants.

As expected the Orthodox Jewish group had larger fami-
lies;19 consequently more children were sampled from
Practice 1. There was also evidence of more domestic over-
crowding in the Orthodox Jewish population. The Orthodox
Jews were more likely to have travelled, particularly to the
USA and Israel.

Although the Orthodox Jews reported more current sore
throats (31.2% versus 19.9%, 95% confidence interval for dif-
ference = 6.3–16.3%), their recent antibiotic use was lower,
especially for the children (5.2% versus 18%, 95% CI for dif-
ference= 3–23%). For patients other than Orthodox Jews
the antibiotic prescribing rate was similar in both practices
(16.4% [Practice 1] versus 14.1% [Practice 2] in adults,
18.95% versus 18.0% in children.)

The Orthodox Jews had a higher carrier rate for group A
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HOW THIS FITS IN

What do we know?
Group A streptococcus is a commen-
sal organism often found in the pharynx
of healthy people. It is the commonest cause
of bacterial pharyngitis and is associated with
some rare but potentially serious sequelae. 

The Orthodox (Hasidic) Jewish community in New York has
a higher incidence of acute rheumatic fever than local commu-
nities with a similar family structure; this may reflect a genetic
predisposition.

What does this paper add?
Orthodox Jews in north Hackney have a higher pharyngeal
carriage rate of group A streptococci than the surrounding
population that is not explained by family size. Orthodox
Jewish children with sore throats have a particularly high rate
of throat swabs positive for group A streptococci.

There may be implications for the diagnosis of sore throat.
Local prescribing policies for sore throats may need to take
account of patients’ ethnicity.



streptococcus on univariate analysis (5% versus 1%,  95% CI
for difference = 2.7%–6.4%).

Other factors independently associated with increased
carrier rate were: being under 16 years of age and having
had a sore throat any time in the past month.

Using a logistic regression model the adjusted odds ratios
(95% confidence intervals) are as follows: being Orthodox
Jewish, odds ratio = 5.0 (2.1–11.9), P<0.0005; being under
16 years of age odds ratio = 2.8 (1.3–6.0), P = 0.01, and
having had a sore throat in the past month odds ratio = 2.2
(1.0–4.6), P = 0.04.

Overseas travel (in the previous 12 months) generally
reduced the risk of being a carrier whereas travel to the USA
increased the risk. When both were included in the model
with the above significant variables, any overseas travel
reduced the risk; odds ratio = 0.33, 95% CI = 0.12–0.92, P
= 0.04. There was a non-significant trend for travel to the
USA to increase the risk (odds ratio = 3.1, 95% CI =
0.93–10.2, P = 0.0640). Of those who had travelled to the
USA in the previous 12 months only Orthodox Jews had
positive throat swabs.

Those who had more crowded sleeping arrangements
were at greater risk of being carriers, as were those with
more bedrooms in the house. However, these effects did not
remain statistically significant once adjustments were made
for the confounding effects of being Orthodox Jewish, a
child, having had recent sore throat, and recent antibiotic
use (Table 2).

Of Orthodox Jewish children who had no current or recent
sore throat, 5.9% carried group A streptococci; if they had a

current or recent sore throat the rate was 17.4%, an excess
of 11.5% (17.4 minus 5.9%). This suggests that 11.5% of
sore throats in Orthodox Jewish children are caused by
group A streptococci.  For the other children the excess was
3.4%  (3.4 minus 0.0%). For adult Orthodox Jews the excess
was only 4% (6.4 minus 2.4%). Table 3 shows the unadjust-
ed prevalence rates with 95% confidence intervals for these
major subgroups.

After correcting for age, among those who reported not
having had a sore throat and had not used antibiotics within
the preceding month, there was a trend for Orthodox Jews
to be carriers (odds ratio = 2.8, 95% CI = 0.86–8.9, P =
0.09). Among those with a sore throat and no antibiotic use
the difference was statistically significant (odds ratio = 7.7,
95% CI = 1.7–35.1,  P = 0.009).

Repeating the analyses using only one family member did
not affect the results; only the results for the whole group are
shown.

Discussion
In the population studied, the carriage rate of group A strep-
tococci is significantly higher in Orthodox Jews than the
control population.

The sampling strategy chosen was a very cost-effective
way of obtaining data. Although the overall carriage rate was
lower than that found in some studies,7-9 this could be owing
to the method of swab collection and processing (enrich-
ment techniques were not used). Nevertheless, we feel that
because all samples were collected and handled identically,
the difference in carriage rates found must be owing to dif-
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Table 1. Study participants’ characteristics.

Number (%) Number (%)
Characteristics Orthodox Jewish (n = 441) Other (n =777)

Positive throat swab 5.4 (24/441) 0.9 (7/777)
Sore throat

Current 31 (136/436) 19.9 (153/768)
Now or in last month 39 (171/435) 33 (252/768)

Antibiotics (taken in last month)
Adults ≥16 years 10.3 (35/340) 14.9 (106/710)
Children 3–15 years 5.2 (5/97) 18.2 (10/55)

Female 58.4 (255/437) 66.1 (512/773)
Children <5 years 2.3 (10/439) 0.7 (5/775)
Children ≥5 and ≤10 years 10.7 (47/440) 4.1 (32/775)
Travel (in last 12 months)

USA 22 (97/441) 6.1 (47/775)
Israel 33 (147/441) 3.5 (27/775)
Europe 15 (66/441) 30 (233/775)
Rest of world 1.4 (6/441) 14 (105/775)
Any foreign travel 60.1 (265/441) 45.9 (354/775)

At Practice 1 100 (441) 32 (253) 1 (ethnicity unkown)
At Practice 2 0 (0) 68 (524) 4 (ethnicity unknown)
Characteristics of familiesa

Median (IQR), n = 1115
Orthodox Jews Others

n = 382 n = 733

Children <16 years 4 (1–6) 0 (0–1)
(if any children) 4 (2–6) 1 (1–2)

Bedroomsb 4 (3–5) 2 (2–3)
Crowding indexc 1.2 (0.83–1.6) 0.67 (0.5–1)

aEach family was counted only once; bthere were 19 missing values for bedrooms and crowding (97% response rate); ccrowding index = (number
of children +1) divided by the number of bedrooms.



ferences in the presence of pharyngeal group A streptococ-
ci in the different groups. Although the individuals studied
may not be representative of all those on the GPs’ lists nor
of presenting patients, it is unlikely that selection bias in the
waiting rooms would affect the proportion of the individuals
selected who were carriers, particularly symptom-free ones.
The results are unlikely to be affected by differences in antibi-
otic prescribing habits, given that they were so similar for the
non-Orthodox Jewish populations in the two practices.

The results support the hypothesis that the Orthodox
Jewish population of north Hackney does have a higher rate
of pharyngeal carriage of group A streptococci than the rest
of the local population. Part of the observed difference is
accounted for by the Orthodox Jews’ different family struc-
tures (larger families with more children under 16) and trav-
el habits (travel mainly to Israel and USA). However, the
increased risks of a positive throat swab attributable to being
an Orthodox Jew remain when these factors are included in
a multivariate analysis.

Caution is needed when interpreting the results of the sub-
group analyses. However, the effect of being an Orthodox
Jew in those with sore throat and no recent antibiotic use is
both statistically significant and large (odds ratio = 7.7),
suggesting that this may be a clinically important difference.

Although of only marginal statistical significance, the
effect of travel to the USA by the Orthodox Jews is of inter-
est in light of recent reports of a raised incidence of acute
rheumatic fever in the Orthodox Jewish (Hasidic) communi-
ty in New York.20 Many of the Orthodox Jewish community in
north Hackney have relatives in this USA community. There
is much travel between the two communities and quite a

number of the Hasidic Jews of north London were born in
the USA. Feuer and Spiera20 did not find a higher incidence
of acute rheumatic fever in other ethnic groups with large,
closely spaced families and suggested that Orthodox Jews
might have a genetic predisposition to developing acute
rheumatic fever.

The higher rate of group A streptococcal carriage in the
Hackney Orthodox Jewish population, especially in the chil-
dren, where it is possible that over one in ten of sore throats
are caused by group A streptococci, is likely to have impli-
cations for the way in which GPs manage sore throats in this
population. In such cases, the routine use of throat swabs or
rapid near-patient diagnostic tests, such as rapid antigen
assay16 or C-reactive protein levels,17 may be of value. This
might be of even greater importance if Orthodox Jews are
found to have a  genetic susceptibility to developing acute
rheumatic fever.20

Conclusions
We believe that this is the first study to show a difference in
pharyngeal carriage rate of group A streptococci between
different ethnic groups living in the same geographical area.

The use of throat swabs as part of the routine manage-
ment of sore throats, although contested in relation to the
general population,14,15,23 may well be appropriate when
treating Orthodox Jews. Early reporting of positive results24

and near-patient tests might also be useful.16-18 

The policy of not treating sore throats with antibiotics25-30

may need to be modified for this patient group in whom an
increased level of suspicion for post-streptococcal arthritis or
acute rheumatic fever may be necessary, especially children.
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Table 2. Odds ratio associated with positive throat swabs.

Univariate odds ratio Mutivariate odds ratioa 

(95% confidence interval) (95% confidence interval)

Orthodox Jewish 6.33 (2.7–14.8) 5.00 (2.09–11.9)
Child 4.62 (2.2–9.7) 2.76 (1.27–5.97)
Antibiotic 0.46 (0.11–1.93) 0.50 (0.12–2.2)c

Sore throat in last month 2.62 (1.27–5.4) 2.17 (1.04–4.55)
Sex (female) 0.8 (0.39–1.64)
Travel to:

Israel 0.89 (0.31–2.57)
United States 2.24 (0.95–5.30)
Europe 0.32 (0.10–1.06)
Rest of world (no positive swabs in travellers to rest of world)

Crowdingb 1.95 (1.26–3.01)
Bedrooms (per additional room) 1.26 (0.99–1.61)

ai.e. odds ratio after adjustment for being Orthodox Jewish, or a child, or having had a sore throat in the last month; bcrowding index = (number of
children +1) divided by the number of bedrooms; cnot significant.

Table 3. Percentage of participants with positive swab for the major subgroups of patients of known ethnicity. 

Adults with Adults without Children with Children without
sore throat sore throat sore throat sore throat Total

% (n = 348) % (n = 699) % (n = 75) % (n = 78) % (n = 1218)
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

Orthodox Jewish 6.4 (8/125) 2.4 (5/212) 17.4 (8/46) 5.9 (3/51) 5.4 (24/441)
(2.0–10.8) (0.8–5.5) (7.8–31.4) (1.2–16.2) (3.3–7.6)

Other 0.45 (1/223) 1 (5/487) 3.4 (1/29) 0 (0/27) 0.9 (7/777)
(0.01–2.50) (0.33–2.4) (0.1–17.8) (0–13) (0.4–1.9)
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Clearly more research is required to establish the relation-
ship between group A streptococci carriage, acute sore throat,
subsequent anti-streptolysin-O titre levels, and their relation-
ship to the long-term sequelae, including acute rheumatic
fever and its milder manifestations in this population.

References
1. Royal College of General Practitioners, Office of Population

Census and Surveys. Morbidity statistics from general prac-
tice. Fourth national study 1991-92. London: HMSO, 1995.

2. Fry J, Saunders G. Common diseases — their nature, presen-
tation, and care. 5th edition. Lancaster: Kluwer Academic
Publishers, 1993.

3. Hodgkin K. Towards earlier diagnosis in primary care.
Edinburgh: Churchill Livingstone, 1978.

4. McMillan JA, Sandstorm C, Weiner LB, et al. Viral and bacteri-
al organisms associated with acute pharangitis in a school-
aged population. J Pediatr 1986; 109: 747-752.

5. Whitfield MJ, Hughes AO. Penicillin in sore throat. Practitioner
1981; 225: 234-239.

6. Putto A. Febrile exudative tonsillitis: viral or streptococcal?
Pediatrics 1987; 80:(1) 6-12.

7. Begovac J, Bobinac E, Benic B, et al. Asymptomatic pharyn-
geal carriage of beta haemolytic streptococcal pharyngitis
among patients at an urban hospital in Croatia. [Review.] Eur
J Epidemiol 1993; 9(4): 405-410.

8. Ditchburn R, Ditchburn J. Rate of carriage of group A ß-
haemolytic streptococci. [Letter.] BMJ 1995; 311: 193.

9. Ross PW. Beta-haemolytic streptococci in the throat: carrier
rates in schoolchildren. Health Bull 1971; 29: 108-112.

10. Howie J, Foggo B. Antibiotics, sore throat, and rheumatic
fever. J R Coll Gen Pract 1985; 35: 223-224.

11. Taylor JL, Howie J. Antibiotics, sore throat, and acute nephri-
tis. J R Coll Gen Pract 1983; 33: 783-786.

12. Fry J. Acute throat infections. Update 1979; 18: 1181-1183.
13. Diagnosis and treatment of streptococcal sore throat. Drug

Ther Bull 1995; 33(2): 9-12.
14. Little P, Williamson I. Sore throat management in general prac-

tice. Fam Pract 1996; 13(3): 317-321.
15. Del Mar C. Managing sore throat: a literature review. I. Making

the diagnosis. [Review.] Med J Aust 1992; 57: 572-575.
16. Kolmos HJ, Little P. Should general practitioners perform diag-

nostic tests on patients before prescribing antibiotics? BMJ
1999; 318: 799-802.

17. Hobbs FD, Kenkre JE, Carter YH, et al. Reliability and feasibili-
ty of near-patient test for C-reactive protein in primary care. Br
J Gen Pract 1996; 46: 395-400.

18. Gulich MS, Matschiner A, Glück R, Zeitler H-P. Improving
diagnostic accuracy of bacterial pharyngitis by near-patient
measurement of C-reactive protein (CRP). Br J Gen Pract
1999; 49: 119-121.

19. Spitzer J. A guide to the Orthodox Jewish way of life for health-
care professionals. 2nd Edition. London: J. Spitzer, 1998.

20. Feuer J, Spiera H. Acute rheumatic fever  in adults: a resur-
gence in the Hasidic Jewish community J Rheumatol 1997;
24(2): 337-340.

21. Tyrell DAJ. Microbial disease: the use of the laboratory in diag-
nosis, therapy and control, Walton-upon-Thames: Edward
Arnold, 1980.

22. Hawkey PM, Lewis DA (eds). Medical Microbiology — a prac-
tical approach. Oxford: IRL Press at OUP, 1989.

23. Graham A, Fahey T. Sore throat: diagnostic and therapeutic
dilemmas. BMJ 1999; 319: 173-174.

24. O’Connell B, Farrington M. Evidence-based medicine and ton-
sillopharyngitis: whose evidence is best? CME Bulletin —
medical microbiology 1999; 3(1): 2-3.

25. Little PS, Williamson I. Are antibiotics appropriate for sore
throats? BMJ 1994: 309: 1010-1011.

26. Little P, Williamson G, Warner G, et al. Open randomised trial
of prescribing strategies in managing sore throat. BMJ 1997;
314: 722-727.

27. Butler C, Rollnick S, Pill R, et al. Understanding the culture of
prescribing: qualitative study of general practitioners’ and
patients’ perceptions of antibiotics for sore throats. BMJ 1998;
371: 637-642.

28. Butler C, Rollnick S, Kinnersley P, et al. Reducing antibiotics for
respiratory tract symptoms in primary care: consolidating ‘why’
and considering ‘how’. Br J Gen Pract 1998; 48: 1865-1870.

29. Fahey T. Antibiotics for respiratory tract symptoms in general
practice. [Editorial.] Br J Gen Pract 1998; 49: 1815-1816.

30. Del Mar CB, Glasziou PP. Antibiotics for the symptoms and
complications of sore throat (Cochrane Review). In: Cochrane
Collaboration. Cochrane Library, Issue 3. Oxford: Update
Software 1998.

Acknowledgements
This study was supported by a grant from the Scientific Foundation
Board of the Royal College of General Practitioners. We would like
to thank the doctors and staff at the Statham Grove and Cranwich
Road practices, both in London N16, the research assistants, W
Aitchison, M Bhattacharya, B Clark, and E Spitzer, who took the
swabs, and the laboratory staff at the Homerton Hospital, London
E9. We would also like to thank Dr Martin Underwood and col-
leagues at the Department of General Practice and Primary Care,
Queen Mary, University of London, for constructive comments and
support.


