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Abnormal cervical smears in adolescents: A ten-year
comparative study of demographic criteria and management

M.M. Saleh, Specialist Registrar; A.A. Seoud, Staff Grade; M.S. Zaklama, Consultant
Department of Obstetrics and Gynaecology, Rochdale Infirmary, Whitehall Street, Rochdale, Lancashire (UK)

Summary

Objective: Comparison of the demographic criteria and management of adolescents and other age groups referred to a colposcopy
clinic with abnormal smears. Methods: Retrospective study of newly referred cases to a colposcopy clinic in a UK district general
hospital between 1996 and 2005. Results: Most of the sociodemographic and sexual factors associated with HPV infection and cer-
vical cancer were more obvious among adolescents than older women. There was a comparable incidence of high-grade cervical
lesions in the two groups. Conclusions: A policy is needed to deal with adolescents who are exposed to all the risk factors associ-
ated with the development of HPV infection and high-grade cervical lesions. This has become an important issue for discussion
recently in the UK after raising the age of onset of cervical screening to 25.
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Introduction

Cervical cancer is still one of the common cancers in
women worldwide [1]. The most common risk factors
that have been associated with the development of cervi-
cal cancer and human papillomavirus (HPV) infection
are: a woman’s lifetime number of sexual partners, her
age at commencement of sexual activity [2], and the
number of sexual partners of the male partner [3]. Vari-
ables reflecting low socio-economic status, long-term use
of oral contraceptives, smoking and high parity have been
extensively studied but a valid association with cervical
cancer was not established [4].

The incidence of abnormal smears among adolescents
has been reported to be higher than in adult women [5].
Some investigators even showed that the prevalence of
abnormal smears in young women was increasing world-
wide [6]. Many behavioural factors, e.g., early age of first
sexual intercourse [7], and biological factors, e.g., low
immunity and vulnerability to HPV infection due to the
rapid physiological changes of puberty [8] were thought
to be related to this problem.

An understanding of the demographic criteria and risk
factors in adolescents referred with abnormal cervical
smears and a review of their management in comparison
with other age groups are important for implementing a
plan of care for these patients.

This study was planned to identify and compare the
demographic criteria and the management of teenage
patients referred with abnormal smears with those of
other age groups and to analyse the current recommen-
dations of the age of onset of cervical screening in UK.
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Patients and Methods

This retrospective study was conducted on all the newly
referred patients to a consultant colposcopy clinic at a UK dis-
trict general hospital from 1996 to 2005. The total number of
cases was 1,763. One hundred and fifty-five patients (8.79%)
were teenagers (S 20 years). The rest of the group (1,608) had
an age range between 21 and §3.

The details of each case were recorded manually on a pro-
forma and then transferred to an electronic database. The elec-
tronic records were reviewed and extracted for the following
information:

— Demographic criteria of the patient which included: age,
age at first sexual intercourse, age at first smear, number of
sexual partners, smoking, method of contraception and parity.

— Smear results (presenting cytological abnormality).

— Colposcopic findings and suspected diagnosis.

— Investigations performed, e.g., swabs, biopsies and their
results.

— Histopathological findings.

Patients were divided into two groups according to age:

— Group A (< 20).

— Group B (> 20).

The two groups were compared as regards their demographic
criteria and risk factors for development of cervical cancer,
smear results, colposcopic findings, and histopathology results.

The data were analysed using a SPSS program, version 11.

Results

The demographic characteristics of the two groups of
patients investigated in the current study are illustrated in
Table [1]. Of the teenagers (group A) 36.8% had their
first intercourse before the age of 16 compared to 15.5%
in group B. All the patients in group A and 84.5% in
group B were sexually active by the age of 20.

The percentage of adolescents who had multiple sexual
partners (2-10) was higher than that of the other group
(77.4% compared to 71.5%). On the other hand, the inci-
dence of women with more than ten partners was higher in
group B.
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Table 1. — Demographic criteria.

Group A (Total 155) Group B (Total 1,608)
No. % No. %

Age at first intercourse

<16 57  36.77% 249 15.49%
16- 20 98  63.23% 1,110 69.03%
> 20 - - 192 11.49%
Not documented - - 57 3.54%
No. of partners

20 18.71% 273 16.98%
2-10 120 77.42% 1,149 71.46%
> 10 6 3.87% 125  7.77%
Not documented - - 61 3.79%
Smoking
Non smokers 57  36.77% 689 42.85%
Smokers 95 61.29% 796  49.5%
Previous smokers 3 1.94% 92 5.72%
Not documented - - 31 1.93%
Contraception
None 35 22.58% 341 21.21%
Combined pills 85 54.84% 449  27.92%
Sheath 22 14.19% 138 8.58%
IUCD 1 0.65% 80 4.98%
@ Sterilisation - - 193 12%
3 Sterilisation - - 111 6.9%
Cap - - 5 0.31%
Others 12 7.74% 73 4.54%
Postmenopausal - - 194 12.06%
Not documented - - 24 1.49 %
Parity
0 90 58.06% 379  23.57%
1 56  36.13% 354  21.46%
> 1 7 4.52% 856 53.23%
Not documented 2 1.29% 28 1.74%

About 61% of the teenagers were smokers; the per-
centage dropped to 49.5% in those above the age of 20.
Analysis of parity showed that 40.7% of group A had one
or more children compared to 74.8% in group B. Variable
methods of contraception were used by each group. Of
the adolescents 54.8% used birth control pills; the per-
centage dropped to about 28% in the other group. Similar
proportions in the two groups did not use any method of
contraception.

Different types of vaginal and endocervical swabs were
taken from 81.3% of group A and 69.8% of group B. The
incidences of fungal, viral, protozoal and Chlamydia
infections were higher in group A, whereas bacterial
infections were more frequent in group B (Table 2).

Table 2. — Swab results.

Swab results Group A Group B
No. % No. o

Normal 96 61.93% 812 50.49%
Fungal infection 10 6.45% 94 5.84%
Bacterial infection 7 4.52% 195 12.13%
Viral infection 1 0.65% 1 0.06%
Protozoal infection 5 3.22% 5 0.31%
Chlamydia 7 4.52% 16 0.99%
No swabs taken 29  18.71% 485  30.16%
Total 155 1,608

All the patients in group A (except one) were referred
with an abnormal smear result. Twenty percent of these
patients had had their first smear before the age of 16.
About 53% had a smear showing moderate or severe
dyskaryosis. In group B none of the patients had had a
smear before the age of 16 but 49.7% had their first smear
between the ages of 16 and 20. Referral smear results
suggestive of high-grade lesions were reported in 46.14%
of cases in this group. Both groups had a similar per-
centage of borderline smears (9%). A minority of patients
(1.2%) in group B presented with smears suggestive of
invasive disease (Table 3).

Table 3. — Referral smear results.

Smear results Group A Group B

No. Jo No. %o
Normal 1 0.65% 24 1.49%
HPV 5 3.23% - -
Mild dyskaryosis 52 33.55% 467  29.04%
Moderate dyskaryosis 68 43.87% 477 29.66%
Severe dyskaryosis 14 9.03% 265 16.48%
Borderline changes 15 9.67% 145  9.02%
Invasive - - 20 1.24%
Infection - - 54 3.36%
Others - - 84 5.22%
Not documented - - 72 4.48%
Total 155 1,608

HPV: Human papillomavirus; Others: Unsatisfactory.

Colposcopic examination supported the suspicion of a
high-grade lesion in the majority of cases picked up by the
smears in group A (79/82). It also proved that 14.8% of the
cases in this group were normal. In group B it confirmed
the presence of high-grade lesions in about 82% of cases
suspected of having such lesions by smears (Table 4).

Table 4. — Results of colposcopy examination.

Colposcopy findings Group A Group B
No. % No. %

Normal 23 14.84% 388 24.13%
Low grade 51 32.9% 357 22.2%
High grade 79  50.97% 593  36.88%
Microinvasive - - 15 0.93%
Invasive - - 11 0.68%
VAIN - - 3 0.19%
VIN - - 8 0.49%
Inconclusive 2 1.29% 173 10.76%
Not documented - - 60 3.73%
Total 155 1,608

VAIN: Vaginal intraepithelial neoplasia; VIN: Vulval intraepithelial neoplasia.

Histopathological examination of biopsies or tissues
removed during treatment (diathermy loop excision)
showed high-grade lesions (CIN II & III) in 40.64% of
the referred cases in group A, 25.4% of those with high-
grade lesions (16/63) also had glandular involvement and
one case had VAIN. In group B, the percentage of high-
grade lesions shown by histology was 38.18%, and about
35.3% of them had glandular involvement. A very limited
number of group B (< 0.1%) had microinvasive or inva-
sive lesions (Table 5).
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Table 5. — Histopathology results.

Histopathology results Group A Group B
No. % No. %

Normal 7 4.51% 91 5.66%
Chronic cervicitis 29 18.71% 177 11.01%
HPV 17 10.97% 100 6.22%
CINI 24 15.48% 191 11.88%
CIN I + glandular disease - - 7 0.44%
CIN II 26 16.77% 200  12.44%
CIN II + glandular disease 6 3.87% 36 2.24%
CIN III 20 12.9% 192 11.94%
CIN II + glandular disease 10  6.45% 181 11.26%
CIN IIT + VAIN 1 0.65% 5 0.3%
Microinvasive - - 3 0.19%
Invasive - - 12 0.75%
VAIN - - 5 0.3%
Unsatisfactory 1 0.65% 16 0.99%
Not documented 8.38% 104 6.47%
No treatment or biopsy 13 0.65% 288 17.91%

CIN: Cervical intraepithelial neoplasia.

Discussion

Many factors have been associated with the develop-
ment of cervical intraepithelial neoplasia and invasive
disease. Epidemiologic studies have shown that the risk
of cervical cancer is increased among women who begin
having sexual intercourse at an earlier age [2, 9, 10] and
who have had greater number of sexual partners [11, 12].
The same factors have also been linked with HPV infec-
tion. The present study showed that a higher percentage
of adolescents (group A) tend to have their first sexual
contact before the age of 16 compared to the older group
(group B). The tendency to have multiple sexual partners
(2-10) was slightly higher in group A as well. If we put
into consideration the average duration of sexual activity
of each group, which is expected to be higher in group B,
the finding would be more significant (Table 1).

There was no consensus on the effect of other risk
factors, e.g., smoking, contraceptive pills, and parity on
the development of cervical neoplasia. Controversy about
the correlation between smoking and high-grade cervical
lesions or cervical cancer was obvious. Some studies
have shown the link [13] while others failed to find any
association after adjusting for HPV infection [4, 14]. The
same concept applies to the use of birth control pills
which has been linked to the development of invasive cer-
vical cancer by some authors [4, 15] while others failed
to find this association [14, 16]. The percentage of the
smokers and pill users in group (A) was higher than that
in group (B) (Table 1). If we accepted these as risk
factors, the findings would be significant. Current or pre-
vious pregnancy has been considered by some authors as
a possible risk for HPV infection based on the hormonal
effects of pregnancy on immune response shown from
some in vitro studies [17]. The percentages of women
with one or more children in the current study were
higher in group B.

Chlamydia infection was suspected as a risk factor for
cervical cancer [18]. Studies in Spain [19] and Nordic
countries [1] showed that the presence of antibodies for

Chlamydia trachomatis after adjustment for HPV DNA
were associated with a higher risk of developing CIN III
and invasive cervical cancer. The indulging aetiology is
not yet clear. The incidence of Chlamydia infection in our
study was nearly four times higher among the adolescents
compared with the older age group (Table 2).The above
findings showed that most of the sociodemographic,
sexual and obstetric factors traditionally associated with
cervical cancer were detected in the two groups but they
were more obvious among the adolescents (group A).

About 53% of the cases in group A and 46.14% in
group B were referred with smears showing moderate or
severe dyskaryosis. Colposcopic examination supported
the presence of high-grade lesions in the majority of them
(about 96% in group A and 80% in group B). Histology
confirmed the diagnosis of high-grade lesions (CIN II
and III) in 79.7% of these cases in group A with glandu-
lar involvement detected in 25.4% of them. In group B all
the cases picked up as high-grade lesions by colposcopy
were confirmed by histology, and the incidence of glan-
dular involvement among them was 34.3%. The overall
incidences of CIN II and CIN III in the two groups were
comparable (Tables 3, 4, 5).

Dealing with abnormal smears in adolescents is
usually a problem which has become more complicated
recently in the UK after the implementation of the new
national guidelines of the cervical screening programme
which increased the age of onset of screening to 25 [20].
This means that the teenagers who start sexual activity
before the age of 16 will be left exposed to the risks and
unchecked for about ten years.

The rational behind raising the age of starting cervical
screening is the rarity of cases of cervical cancer under
the age of 25 [21] on one hand, and the high chance of
transient HPV infection [22] and high percentage of low-
grade disease which usually resolve spontaneously on the
other hand [23]. In 2002, only 26 cases of cervical cancer
were registered in this age group in the UK. In contrast,
55,000 women aged between 20 and 24 were reviewed
with abnormal smears (borderline or worse) [20]. This
view did not take into account the fact that the main aim
of the cervical screening programme is the detection and
treatment of precancerous lesions and not cervical cancer
itself. A possible cause of the small number of cancer
cases detected could be the large number of women in
this age group (50,000) who were referred with abnormal
smears and the treatment of high-grade lesions among
them. Without knowing the number of high-grade lesions
detected and treated in this group it is difficult to judge
the efficacy of the screening programme among these
patients.

A meta-analysis [24] of 15 studies dealing with the
natural history of cervical squamous abnormalities
showed that the risk of progression of borderline and
low-grade abnormalities to invasive cervical cancer over
24 months was 1-2/1,000 and this risk increased to 23%
in high-grade lesions. The present study demonstrated
that the confirmed incidence of high grade lesions was
nearly the same among the adolescents and the older
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group. However, those under the age of 25 will not have
a chance of diagnosis and treatment. With more teenagers
tending to start their sexual life at an earlier age, and the
current sexual behaviour of having unprotected sex and
multiple partners, the risk is more likely to increase.

The new guidelines do not provide a solution for
patients who might be at risk and/or develop high-grade
lesions in their early teens (< 16 years old). Dealing with
this problem could be either to lower the age of the first
smear or to link that age to the age of first sexual inter-
course. Perhaps we need to look into the current guide-
lines of the American Cancer Society [25] which recom-
mend that screening be initiated within three years of the
onset of vaginal intercourse but not later than the age of
21. These guidelines are based on studies which showed
that there was little probability of a significant precan-
cerous lesion being detected within the first three to five
years after the onset of sexual activity. An important
element of the plan of action should be sexual education
and promotion of the practice of safe sex.
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