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Genital infection in juvenile delinquent females
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Infections due to Neisseria gonorrhoeae continue to
increase at an alarming rate in most parts of the
world at the same time as the development of a more
liberal attitude to sexual matters. The highest
incidence of gonorrhoea is normally found amongst
the most sexually active group aged 20 to 29 years,
but in Canada in 1970, 33 per cent. of female patients
with gonorrhoea were below 20 years of age (Depart-
ment of Health, 1971).

Trichomonas vaginalis is found in the urogenital
tract of both males and females, and its mode of
transmission is still a matter of controversy. Jirovec,
Breindl, Kucera, and Sebek (1942) and Tsao (1969)
believe it to be transmitted almost always by sexual
intercourse, whereas Crowther (1962), Hawkins
(1969), and others are reluctant to state that trans-
mission of this parasite is exclusively sexual. The
frequent association of N. gonorrhoeae and T.
vaginalis in the same patient was first reported by
King, Mascall, and Price (1936). In juvenile as well
as in adult females, an associated trichomonal
infection may be found in 40 to 50 per cent. of
cases of gonorrhoea, whereas N. gonorrhoeae may be
isolated in from 10 to 46 per cent. of cases of tri-
chomoniasis (Tsao, 1969; Gallagher, 1970).
The role of Candida albicans in vaginal infections

is variable. It is commonly found as a saprophyte in
the intestines and the anorectal region and is con-
sidered to be a facultative pathogen. The exact
mechanism of its pathogenicity is not yet known,
but it is supposed that a change in the tissues or in
the metabolism of the host (due, for example, to
pregnancy, antibiotic therapy, antitrichomonal drugs,
contraceptives, or diabetes mellitus) may disturb the
natural balance of the flora of the vaginal tract and
lead to pathological changes. Despite its frequent
occurrence in women without symptoms, it is
believed to be one of the commonest causes of genital
symptoms, especially vaginal discharge (Catterall,
1971).
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The present study was undertaken to compare
the incidence of N. gonorrhoeae, T. vaginalis, and
C. albicans in a selected group of juvenile delinquent
girls aged 13 to 17 years with that in clinic and
hospital cases of similar age groups, and in other
girls aged 18 years or over.

Material and methods
Specimens from 4,804 females were received in the
laboratory between January 1, 1970, and December 31,
1971; 3,334 came from hospitals and clinics, 984 from
police cases aged 18 years or over, and 486 from the
'Centre d'Accueil Feminin, Montreal', a custodial
institution for young girls aged 17 years or less. Of the
last group, 334 (69 per cent.) were French speaking and
152 (31 per cent.) were English speaking. The girls are
admitted to this centre by order of the juvenile court
and are detained under the provincial Juvenile Delin-
quency Act for not more than 24 hours. During this
period, an examination for venereal disease is performed
by an authorized medical practitioner. The girls in
custody may be juvenile offenders apprehended by the
police for vagrancy, antisocial behaviour, or sex offences,
or they may need care or protection after having fallen
into bad company or having left home for various reasons
such as promiscuity, psychological disorders, or family
trouble, or they may be 'difficult' girls beyond the control
of their parents. Except in the case of juvenile offenders,
the girl's consent is obtained for the examination for
venereal diseases. All the girls above 18 years of age who
are in similar trouble are listed as police cases.

Specimens were taken from the urethra, vagina, or
cervix, except in the case of the juvenile delinquents
from whom only urethral and vaginal swabs were usually
taken. They were sent to the laboratory in Stuart's
transport medium (Difco). Specimens from the juvenile
and police cases were received in the laboratory within
5 hours. Specimens from the hospitals, youth and
gynaecology clinics of private organizations or physicians,
and venereal disease clinics operated by the government
were sent through the mail, and there was a significant
delay in their reception. On an average 14 per cent. were
received within 24 hours, 47 per cent. within 48 hours,
27 per cent. within 72 hours, and 12 per cent. after 72
hours. Soon after receipt of the specimens, two slides
were prepared; one was examined under the microscope
for the presence of typical flagellated trichomonads and



Genital infection in juvenile delinquent females 73

the other was examined for typical gonococci after Gram-
staining. The specimen was also inoculated onto Thayer-
Martin (1964), Kupferberg, Johnson, and Sprince (1948),
and Sabouraud's culture media for the isolation of
N. gonorrhoeae, T. vaginalis, and C. albicans respectively.
The presence of N. gonorrhoeae was confirmed by bio-
chemical reactions and the delayed fluorescent antibody
test (Deacon, Peacock, Freeman, and Harris, 1959). That
of C. albicans was confirmed by the formation of
chlamydospores in corn meal agar (Difco) and by sugar
assimilation tests.

Antibiotic sensitivity studies for N. gonorrhoeae were
done on chocolate agar 15 x 60 mm. plates containing
the following concentrations of antibiotics: chloram-
phenicol (0-25 i&g./ml.), chlortetracycline (0.12 [±g./ml.),
dextrosulphenidol (0.25 [tg./ml.), doxycycline (0.1
jig./ml.), kanamycin (4.0 Fg./ml.), penicillin (0.2 i.u./
ml.), and tetracycline (0.2 jig./ml.). Bacterial colonies
were suspended in sterile physiological saline. Approxi-
mately 106 bacteria from this suspension were plated onto
one plate containing antibiotic and a control plate without
antibiotic. Plates were read after overnight incubation at
37°C. in the presence of 10 per cent. CO2.

Results

Tables I, II, and IV deal with the number of isola-
tions from patients who were positive for either one,
two, or three organisms studied. The same patient
has been counted positive twice or thrice in these
Tables if positive for any two or for all three of these
organisms respectively. As a result, the figures in the
horizontal 'Total' row represent the total number of
isolations and not the number of positive patients.
On the contrary, Tables III and V show the numbers
of patients from whom the organisms were isolated
either singly or in combination.

Incidence of infection according to age and language
group amongst 486 juvenile delinquents
Of the 486 juvenile delinquents, 34 (7 per cent.)
were positive for N. gonorrhoeae confirmed by
culture and delayed fluorescent antibody techniques
(Table I); 62 (12.8 per cent.) were positive for
T. vaginalis and 91 (18.7 per cent.) for C. albicans.
The incidence of N. gonorrhoeae in the French-
speaking girls was 5-4 per cent., and it was almost
twice as high in the English-speaking group; the
isolation of T. vaginalis was similar in the French
and English-speaking groups; C. albicans was found
more often in the former. At least one of the three
micro-organisms was isolated from 31-8 per cent.
of the 486 girls (Table III, overleaf).

Comparative study of 486 juvenile delinquents and
561 hospital cases of similar age

N. gonorrhoeae was isolated in 12 per cent. of the 561
hospital cases (Table II), but T. vaginalis and
C. albicans were each found about twice as fre-
quently in the juvenile delinquents as in the hospital
cases. N. gonorrhoeae was also found in four other
hospital cases not shown in the Table; one was
aged 8, two 9, and one 12 years.

Table III shows that the percentage of cases in
which N. gonorrhoeae was isolated alone was three
times greater in the hospital series than in the
juvenile delinquents. On the contrary, T. vaginalis
and C. albicans were isolated singly twice as often
from the latter. The incidence of N. gonorrhoeae
amongst patients with trichomoniasis was similar
(24.2 per cent.) in both groups. On the other hand,
13.2 per cent. of the hospital cases and 44.1 per

TABLE I Frequency of isolation of N. gonorrhoeae, T. vaginalis, and C. albicans from 486 juvenile
delinquents, according to age and language group

Age (yrs)
Organism Language Total Total
isolated group 13 14 15 16 17 positive cases Per cent.

isolations examined positive

French 2 0 2 10 4 18 334 5-4
N. gonorrhoeae

English 0 1 5 8 2 16 152 10-5

French 3 7 6 14 16 46 334 13-7
T. vaginalis

English 1 2 1 9 3 16 152 10-5

French 5 15 17 17 17 71 334 21-2
C. albicans

English 4 4 5 4 3 20 152 13-1

Total No. 15 29 36 62 45 187& 486 38-5

Percent. 3-1 5 9 7-5 12-7 9-3

*From 154 cases
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TABLE III Single and multiple isolationsfrom hospital and clinic cases andjuvenile delinquents aged 13 to l7yrs

Hospital and clinic cases juvenile delinquents

Tri- Per cent. Tri- Per cent.
Gonococcus chomonas Candida Total positive Gonococcus chomonas Candida Total positive

+ + + 2 03 + + + 5 1-0
+ + - 7 1-2 + + - 10 2-1
+ - - 50 8-9 + - - 15 3-1
- - m 42 7-5 - - + 74 15-2
- t- + 8 1-4 - + + 8 1-6
+ - 9 1-6 + - + 4 0-8
- i- - 20 3 6 - + - 38 7-8
- - - 423 75-4 - - - 332 68-2

Total 68 37 61 561 34 62 91 486

TABLE V Single and multiple isolations in hospital and clinic cases and police cases aged 18 years and over

Hospital and clinic cases Police cases

Age Total Age Total
Gono- Tricho- Candida Gono- Tricho- Candida
coccus monas Known Not No. Per coccus monas Known Not No. Per

known cent. known cent.

+ + t- 4 0 4 0 1 + + + 7 0 7 0-7
+ t - 10 8 18 0-7 + + - 30 0 30 3-0
+ - - 217 107 324 11 7 + - - 70 4 74 7-5
- - - 204 73 277 10 0 - - + 63 1 64 6-5
- -+ + 22 11 33 1-2 - + + 32 1 33 3-3
+ -- + 37 15 52 1 8 + - + 11 0 11 1-1
- +- - 86 53 139 5-0 - + - 203 7 210 21-4
- - - 1,388 538 1,926 69 5 - - - 514 41 555 56-3

Total 398 194 366 2,773 122 280 115 984

cent. of the juveniles infected with N. gonorrhoeae
were also infested with T. vaginalis.

Comparative study of the 2,773 hospital cases and
984 police cases aged 18 years and over

Delinquent girls over 18 years of age were classed as
police cases. Table IV shows that the overall per-
centages positive for N. gonorrhoeae and C. albicans
were similar in the two series of cases, but T.
vaginalis was four times more frequent in the police
cases.

It is interesting to note that the percentage posi-
tive for N. gonorrhoeae alone was greater in the
hospital cases than in the police cases (Table V),
despite the fact that the hospital specimens were
usually submitted through the mail.

Sensitivity of strains of N. gonorrhoeae to antibiotics

None of the strains was resistant to chlortetracycline
and dextrosulphenidol. As shown in Table VI,
43.8 per cent. of the 98 hospital strains, 16.7 per
cent. of the sixty police strains, and 7.4 per cent.
of the 27 juvenile strains tested showed reduced
sensitivity to at least one of the seven antibiotics.
22.4 per cent. of the hospital strains were resistant to
0

0-2 i.u./ml. penicillin in comparison to 6.7 per cent.
of the strains from police cases. None of the 27
strains from the juvenile delinquents was resistant
to penicillin.

Discussion

Normal vaginal pH at and after puberty varies from
4 to 4-7 (Cohen, 1969). The most favourable vaginal
pH for N. gonorrhoeae, T. vaginalis, and C. albicans
is about 7.4, 6, and 5*4 respectively. Differences in
vaginal pH which are due to various physiological
changes may play a role in the prevalence of specific
micro-organisms at different periods of life.

Dunkelberg, Skaggs, Kellogg, and Domescik (1970)
in a study of 200 patients aged 12 to 67 years, of
whom half were promiscuous and half were sexually
conservative women exposed to gonococcal infection
by their consorts, found a positivity rate of 8-5 per
cent. for the gonococcus when it was the only organism
isolated. Our findings in 4,318 hospital and police
cases aged 13 to 69 years are similar, the average
positivity rate being 9*3 per cent. The total positivity
rates for N. gonorrhoeae and T. vaginalis in juvenile
delinquents aged 13 to 17 was 7 and 12-7 per cent.
compared with the 8.8 and 28*2 per cent. noted by



76 British Journal of Venereal Diseases

TABLE VI Resistance pattern of N. gonorrhoeae strains to different antibiotics

No. of N. gonorrhoeae strains resistant

p

R

R

R
f

R

R

R

I

R

C D T K

R - - -

R

R R

R R

R R

R R

R

R

R

R

R

R

Total resistant/total tested

Per cent. resistant to at least one antibiotic

P = penicillin, C = chloramphenicol, D = doxycycline, T = tetracyline, K = kanamycin, R= resistant, - sensitive
Agents against which no resistance was observed (chlortetracycline and dextrosulphenidol) are not listed in this Table.

Gallagher (1970) in England. The rates for N.
gonorrhoeae in police cases and hospital cases were
similar and this may reflect the fact that the specimens
received from the hospitals and clinics came mainly
from promiscuous subjects. The positivity rate for
T. vaginalis in the hospital cases was much lower
than in the juvenile and police cases of the same age
group (Tables II and IV). This can be explained
by the fact that almost 40 per cent. of the specimens
were not received until after a delay of 48 hours.

This delay was also responsible for a lower tri-
chomonas/gonococcus ratio in this group than in the
juvenile or police cases. A decrease in the percentage
positive for T. vaginalis at the age of 15, in both
hospital and juvenile subjects, could not be explained.
The high positivity rates for T. vaginalis and the
gonococcus in police cases (28.5 and 12-4 per cent.
respectively) in comparison with juvenile cases

(12.7 and 7 per cent. respectively), the specimens
having been received within 5 hours, prove that the
former group is much more promiscuous than the
latter and represents an important pool of infection.
The Figure shows that the positivity rate for T.
vaginalis increases from 13 to 17 years of age in
juvenile cases; thereafter these will probably form
part of the police cases, the curve being a prolonga-

tion of that for the juveniles. The incidence of
Candida in all four groups (juveniles, hospital
cases aged 13-17 and 18 years or more, and police
cases) does not seem to depend on promiscuity as

does that of the gonococcus and the trichomonad.
Of the 122 police cases who had gonorrhoea,

30-3 per cent. also had trichomoniasis, compared
with 44 1 per cent. of the 34 juvenile delinquents.
Conversely, 13.2 per cent. of the 280 police cases who
had trichomoniasis also had gonorrhoea in compari-
son to 24.6 per cent. of the 61 juveniles with tri-
chomoniasis.

Antibiotic sensitivity studies showed that reduced
sensitivity of N. gonorrhoeae to various antibiotics
was frequent amongst the hospital and clinic patients,
in 22.4 per cent. of whom the gonococcus showed
resistence to 0-2 i.u./ml. penicillin. On the other hand,
only 6-7 per cent. of the strains from police cases
were similarly resistant.
The continued high incidence of gonorrhoea in

young delinquent girls suggests that reservoirs of
infection may also be prevalent in schools and
colleges, and that routine examinations at this level
would be a useful control measure to protect the
young population against the various sexually trans-
mitted diseases. The presence of antibiotic resistant

R
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0

0
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strains, specially in the young age group, should be
ascertained in order to limit the propagation of these
strains in society at large.

Summary
Urogenital specimens from 4,804 females, of whom
3,334 were seen in hospitals and clinics, 984 were
police cases aged 18 years and over, and 486 were
juvenile delinquents from a custodial institution
aged 13 to 17, were examined for the presence of
N. gonorrhoeae, T. vaginalis, and C. albicans. 7 per
cent. of the juvenile cases, 12.4 per cent. of the
police cases, 12 per cent. of the hospital cases aged
13 to 17, and 14.3 per cent. of hospital cases over
18 years of age were positive for N. gonorrhoeae.
The incidence of T. vaginalis in these four groups
was 12.7, 28.5, 6.6, and 7 per cent. respectively.
C. albicans was isolated with about the same frequency
in these groups, except in the juveniles where it was
slightly higher. The incidence of N. gonorrhoeae in
English-speaking juveniles was almost double that
in the French-speaking girls.
Of the 98 strains isolated from hospital patients

that were tested, 43-8 per cent. showed reduced
sensitivity to at least one of the seven antibiotics;
22-4 per cent. of these strains were resistant to
0-2 i.u./ml. penicillin, compared with only 6-7 per
cent. of the strains isolated from the police cases.
None of the 27 strains isolated from the juvenile
delinquents that were tested was resistant to penicillin.

The authors thank the Department of Social Affairs,
Province of Quebec, for having provided the necessary
facilities; also Dr Aime Desforges and Miss Juliette Rivest
of the 'Centre d'Accueil Feminin de Montreal', and Mrs.
Anita Millet of Laboratory Services for their valuable
collaboration in this study.
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Infection genitale chez les jeunes delinquantes

SOMMAIRE

Des echantillons provenant des organes genitaux de
4.804 femmes (dont 3.334 cas hospitaliers, 980 'cas de
police' agees de 18 ans et plus, et 486 jeunes filles agees
de 13 a 17 ans d'un centre d'accueil feminin) furent
examinees dans le but de depister la presence de Neisseria
gonorrhoeae, de Trichomonas vaginalis et de Candida
albicans. Neisseria gonorrhoeae fut trouve chez 7 pour
cent des jeunes (chez 12,4 pour cent des 'cas de police',
chez 12 pour cent des cas ages de 13 a 17 et chez 14,3
pour cent des cas ages de 18 ans et plus dans les hopitaux).
La frequence de Trichomonas vaginalis fut, dans les
memes groupes, respectivement, de 12,7; 28,5; 6,6 et 7
pour cent. Candida albicans fut isole avec a peu pres la
meme frequence dans chacun de ces groupes, sauf chez
les jeunes oiu elle etait plus elev&es. Les jeunes anglophones
furent deux fois plus positives pour Neisseria gonorrhoeae
que les francophones. 43,8 pour cent des souches isolees
chez les patientes des h6pitaux qui furent examinees etaient
resistantes au moins a un des 7 antibiotiques employes. 22,4
pour cent de ces souches etaient resistantes a la penicilline.
6,7 pour cent seulement des souches isokes des "cas de
police" etaient resistantes a cet antibiotique. On ne trouva
aucune souche resistante a la penicilline parmi les 27 isolees
chez les jeunes qui furent examin&es.


