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Abstract
Introduction: Epidemiological studies have shown the association between risk of developing cervical cancer and the persistence of high-risk
papillomavirus types in addition to some co-factors. However, little is known about co-factors associated with human papillomavirus (HPV)
infection, especially in developing countries. This study aims to determine HPV status and associated risk factors in women with normal
cytology living in the north-central area of Morocco.
Methodology: From February 2007 to December 2008, a total of 925 women consulting in the gynaecological department of Fez University
Hospital were asked about sociodemographic characteristics and reproductive and sexual health. Cervical samples were collected for
cytological examination and HPV DNA detection. Data collected from 751 women with normal cytology were used in this study to assess the
correlation between HPV infection and potential risk factors.
Results: High prevalence of HPV infection was detected (42.5%). The highest infection rate was observed in women aged >45 years and in
those with history of abortion (OR:3.76; 95%CI[1.77-7.98]) fibroma, polyp or cysts (OR:1.68; 95%CI[1.07-2.65]). No significant association
was detected with other reproductive health and risk factors including oral contraception.
Conclusion: In spite of the insignificant association of HPV infection with age, health authorities should seriously consider and implement
strategies to increase and maintain a cervical cancer screening programme in women aged 45 and above. More attention must be given to
women with gynaecological history (abortion, fibroma, polyp or cysts) since these events may be predictors of HPV infection. Investigations
on partner sexual behaviour and some specific hygienic habits, especially public Turkish bath use, are needed to clarify the HPV incidence in
this region.
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Introduction
Human papillomavirus (HPV) infection is
associated with different clinical pathologies in the
lower genital tract. Persistent infection with some
genotypes of this sexually transmitted virus can
induce abnormal epithelial changes in the genital
tract. Those abnormalities were reported to
occasionally progress from low-grade dysplasia to
cervical cancer [1]. HPV can be grouped to high-risk
(such as HPV-16, -18, -31, and -45) and low-risk
HPV types (such as 6, 11, 42, 43, and 44) [4]. High-

risk HPV types are present in most cervical cancer
tissues and high-grade cervical intraepithelial
neoplasia.
In addition to this main etiologic agent [2],
several epidemiological factors are associated with
the development of cervical cancer, including
multiple sexual partners, number of pregnancies,
tobacco smoking, oral contraceptives and dietary
factors [3]. In many countries, 20% to 40% of
sexually active young women have detectable latent
HPV infection [4,5]. The frequency of high-risk types
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may vary according to geographic regions [5-7] and
to demographic and clinical/pathological factors [810]. Nevertheless, the prevalence of HPV infection
and associated risk factors are still very little studied.
The common determined risk factor associated with
HPV infection is multiple sexual partners. However,
results obtained on reproductive characteristics (age
at first sexual intercourse and parity) use of oral
contraceptives, and smoking were inconsistent [1017].
Cervical cancer has a natural history with
prolonged pre-invasive stages that are easily detected
and treated. In Fez, in the central region of northern
Morocco, women who attend public health-care
clinics are far from early detection and survey for
HPV. In addition, there is no epidemiological data
available on HPV infection in this region and, as
such, the prevalence of this infection remains
unknown. With this cross-sectional analysis, we
report the prevalence of HPV infection and
associated risk factors in a group of women with
normal cervical cytology in north-central Morocco, a
geographical area with high incidence of cervical
cancer (according to the Casablanca Cancer Register)
[18].
Methodology
This cross-sectional study was conducted during
the period from February 2007 to December 2008. It
was approved by the Ethical Committee of the
University Hospital of Fez. Only consenting women
attending the Gynecology and Obstetrics Department
at the hospital either for a different health complaint
or just for simple gynecological control were
recruited. Sexually active women, aged 15 years or
older, have been included in this study. Virgin and
pregnant women were excluded. A personal
interview and a gynaecological examination were
conducted for all women enrolled in the study. Sociodemographic characteristics (age, socio-economic
and marital status), reproductive health and sexual
life variables (number of pregnancies, types of
contraceptives used, and number of sexual partners),
and medical history were taken.
Cervical samples for cytological and molecular
analysis to test for HPV infection were obtained from
a total of 925 women. Cell samples were collected by
scraping the uterine endocervix with a cytobrush. The
samples were collected in 1.5 ml sterile phosphatebuffer saline and saved at -20°C until DNA
extraction. The cell suspension was vigorously
shaken, and 120 µl was treated with 40 µl of
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proteinase K (200 µg/ml) in 3% Triton X-100
overnight at 37°C. The proteinase K was inactivated
by heating at 92°C for 10 minutes; the supernatant
was directly used for PCR. To detect HPV, DNA
samples were amplified in the PCR with the largely
used consensus primers MY09/MY11, directed to the
highly conserved region of the L1 gene as described
by Manos et al. with minor modifications [19].
Briefly, PCR was performed in a 50 µl volume with
10 mM Tris-HCl (pH 8.3), 50 mM KCl, 2.5 mM
MgCl2, 200 µM each of four dNTPs, 0.5 µM of each
primer, 7µl of DNA sample and 0.4U of Taq
polymerase (Invitrogen, Foster City, California,
USA).
Samples were subjected to 40 cycles in a Techne
thermocycler (Staffordshire, United Kingdom). The
initial denaturation step was at 94°C for 5 minutes,
and the repeat cycle consisted of denaturation at 94°C
for 30 seconds, annealing for 60 seconds at 55°C,
followed by an extension at 72°C for 60 seconds. The
last extension time was lengthened to 10 minutes.
Each experiment was performed with separate
positive and negative PCR controls. The positive
control consisted of DNA from cells known to have
HPV DNA integrated; the negative control contained
DNA from cells known not to have HPV DNA
integrated; and beta-globin was used as the internal
control. PCR products were fractionated on 1.5%
agarose gels and visualised under ultraviolet light.
For cytological analysis, conventional one-slide
Papanicolau (Pap) smears, obtained with the use of
cervical Ayre spatulas, were used to prepare the
slides in accordance with the standard screening
practice. In each case, a conventional Pap smear was
made. A descriptive cytological classification based
on the Bethesda System 2001 was used [20].
Statistical analysis was performed using SPSS
Version 17.0 (IBM, Chicago, USA). A descriptive
analysis was conducted for all variables and possible
association between HPV infection and all potential
variables were determined by parametric statistics
tests (Chi-square test and Student’s t test). A logistic
regression was performed to determine factors
associated with HPV infection adjusting for other
covariates. The odds ratio (OR) and the 95%
confidence interval (CI) were measured. A stepwise
selection procedure was applied to determine the
covariates included in the final multivariate models
beginning with all variables with p < 0.25 in the
univariate analysis. A test was considered as
significant if p < 0.05.
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Results
Ninety-five samples from the 925 specimens of
recruited women did not have sufficient cells for
HPV DNA or cytological detection tests. Analysis
was therefore performed on 830 cervical specimens.
Of these, 79 had abnormal cytology according to the
Bethesda system classification as follows: 83.54 %
had squamous intraepithelial lesions (SIL); 11.39 %
had atypical squamous cells of undetermined
significance (ASCUS) and 5% had atypical glandular
cells. After these exclusions, 751 women who
showed normal cytology remained for the analysis
presented here.
Characteristics of the study population
The characteristics of the study population are
summarised in Table 1. Most of the participating
women were aged 35 to 44 years (median age 40
years [17-81 years]) from a low-income class (91.8%
(690/751)). The majority were housewives (88.4%
(664/751)) and had had their first sexual intercourse
(first regular sexual partner) at the age of 16 to 25
years (65.7%; 437/665). All women (96.5% of total
participant) who were not divorced or widowed
reported a single regular lifelong sexual partner, her
husband. The divorced or widowed did not have any
sexual partner since their husbands divorced them or
died. According to the interview, 4.6% (23/502) of
the husbands had had multiple sexual partners.
More than half of patients (64%; 478/746) did
not use any contraceptive, 28.1% (210/746) used oral
contraceptives (OC), 4.92% (37/746) used an
intrauterine device (IUD), and 2.13% (16/746) used
condoms. No data were available for five patients.
Sterile women represented 7.4% of the participants
(55/741). When excluding those women, more than
half of the women had less than five full-term
pregnancies (59.2%; 376/635). Only 0.02% of the
women had a past self-reported history of sexuallytransmitted infection, particularly syphilis or
Chlamydia infection. Neither alcohol consumption
nor HIV infection was reported. The percentage of
women with persistent exposure to smoking (active
or passive) was 22.9% (172/751). According to their
answers, 17.04% of the participating women
(128/751) had reported past gynaecological
anomalies. Women with past history of abortion were
5% (38/751). Ninety cases (12% (90/751)) of women
with past history of uterine fibroma, cervical polyp,
or ovarian cyst were grouped together.
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HPV DNA detection and associated factors
HPV DNA was detected in 319 specimens of the
751 cases, corresponding to 42.5%. The association
between HPV infection and several variables was
tested. The analysis showed that HPV prevalence was
46.8% among women aged 45 years or more and
about 39.5% among women below age 34 years, but
association with age was not significant.
However, a significant association (p < 0.05) was
observed between HPV infection and past history of
gyneacological events (miscarriage, fibroma, cysts,
and others). No other factors were clearly associated
with overall risk for HPV infections in our study
population (Table 2). The educational level,
profession, age of the first sexual intercourse, number
of pregnancies, smoking, OC usage, marital status
and infertility had no significant association with the
HPV positivity.
All variables with p < 0.25 in univariate analysis
(infertility, age, past history of abortion, and past
history of fibroma, polyp, cyst or lesion) were
included in the final model. The multivariate-analysis
showed a significant association between the past
history of gynaecological disorders and HPV
infection (Table 3). Effectively, groups of women
with gynaecological antecedent of abortion or
fibroma, polyps or cysts were with the highest risk of
infection (OR: 3.76; 95%CI [1.77- 7.98]) and
(OR:1.68; 95%CI [1.07 – 2.65]) respectively). In
spite of non-significant association, women aged 45
years and more and infertile women tended to have a
higher risk of infection.
Discussion
Cervical cancer remains a major public health
problem in Morocco. The main purpose of this study
was to determine the prevalence and the factors
influencing HPV infection in a population with
normal cytology, living in the centre north of
Morocco. To our knowledge, the screening of 751
patients with normal cytology for HPV infection is
the first investigation of this type performed in
Morocco. An overall HPV DNA prevalence of about
42.5 % (n = 319) was found, which is very high when
compared to what has been reported internationally.
It is higher than the prevalence found among women
with normal cytology in several Latin American
countries, such as Costa Rica (16%), Mexico
(14.5%), Colombia (14.9%), and Chile (14.0%), but
similar to other countries such as Honduras (51%)
and southern Italy (45.9%) [21-26]. Such a wide
variation in HPV rates can be explained by
545
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Table 1. Data description of women participants in the study
Variables
Number of women
Age intervals (years) n = 727
≤ 34
35-44
≥ 45
Educational level n = 745
Illiterate
Primary school
Secondary school

185
290
252

25.4
39.8
34.6

514
121
110

69.0
16.2
14.8

Age of first intercourse intervals (years) n = 665
≤ 15
138
16-25
437
≥ 26
90
Number of pregnancies n = 635
1-4
376
≥5
259
Oral contraception use n = 746
No
536
Yes
210
Past history of fibroma, polyp, cyst or lesions n = 751
No
Yes
Past history of abortion n = 751
No
yes
Infertility n = 741
No
Yes
Smoking exposure n = 751
No
Yes
Number of sexual partners n = 727
0
1

(%)

20.7
65.7
13.5
59.2
40.7
71.8
28.1

661
90

88
11.98

713
38

94.9
5

686
55

92.5
7.4

579
172

77
22.9

25
702

3.4
96.5

N = number of women for whom data were available
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Table 2. Correlation between HPV infection and several variables
variables
N° PCR positive (%)
Age intervals (years)
≤ 34
73 (39.5%)
35-44
119 (41%)
≥ 45
118 (46.8%)
Educational level
Illiterate
221 (43%)
Primary school
50 (41.3%)
Secondary school
46 (41.8%)
Profession
No
290 (42.2%)
yes
29 (46%)
Age of first intercourse intervals (years)
≤ 15
61 (44.2%)
16-25
187 (42.8%)
≥ 26
37 (41.1%)
Number of pregnancies
1-4
156 (41.5%)
≥5
114 (44%)
Oral contraception use
No
223 (41.6%)
Yes
93 (44.3%)
Past history of fibroma, polyp, cyst or lesions
No
271 (41%)
Yes
48 (53.3%)
Past history of abortion
No
293 (41.1%)
yes
26 (68.4%)
Infertility
No
287 (41.8%)
Yes
28 (50.9%)
Smoking exposure
No
247 (42.7%)
Yes
72 (41.9%)
Number of sexual partners
0
11 (44%)
1
299 (42.6%)
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p

0.237

0.93

0.551

0.898

0.527

0.505

0.026

0.001

0.109

0.852

0.889
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Table 3. Multivariate analysis of variables predicting increased risk of HPV infection
Variables
Adjusted Odds Ratio
95% C.I
P
Age intervals (years)
< 34
1
35-44
1.12
0.78-1.6
0.54
> 44
1.53
1.06- 2.2
0.02
Abortion
No
1
Yes
3.76
1.77- 7.98
0.001
Fibroma-polyp-cyst
No
1
Yes
1.686
1.071-2.654
0.024

differences in the age range of the studied groups as
well as the sensitivity of the DNA assay for detection
of HPV infection. In our study, the women’s ages
were well distributed though the study group does not
represent the whole population of Moroccan women.
The study power would be increased by combining
groups coming from different regions in Morocco.
The high HPV prevalence in our cases may be
explained by the low socio-economic level of the
studied population associated with other determined
co-factors (gynaecological past history). As in most
developing countries, some cultural factors can be
related to this high HPV prevalence, especially
misconceptions and beliefs that constrain people
from discussing diseases of the genital tract.
As demonstrated by our data, the very high
prevalence was associated with gynaecological past
history. Nevertheless, no significant relation has been
detected between HPV infection and smoking,
number of pregnancies, age of the first intercourse,
marital status, educational level, and OC usage. The
highest prevalence of HPV infection was observed in
women older than 45 years. Women less than 34
years of age had significantly low risk of HPV
infection in univariate and multivariate analysis. The
literature data regarding the potential relationship
between age and HPV infection are conflicting [2730]. In a recent meta-analysis study, De Sanjosé et al.
reported that HPV prevalence, in women with normal
cytology, declines with increasing age, but the
authors estimated an increase of HPV infection for
women aged 45-52 [28]. This observation was also
reported by Chan et al. in their recent study where
they examined the age-specific prevalence of HPV
infection among 2,604 women in Hong Kong [29].
The inverse age dependency has been observed in the
Kingdom of Bahrain study where women positive for
HPV were significantly older than women negative

for HPV [30]. The increase among older women was
also observed in a cohort study conducted in
Guanacaste, a rural province of Costa Rica [21]. In
our study, this trend in the age was observed, which
can be explained by higher exposure to HPV of older
women when they were young or reactivation of
latent HPV infections because of decreased immune
surveillance or hormonal factors associated with
older age. The high rate of HPV infection observed in
menopausal women without cytological alterations
may be attributed to HPV persistence, especially the
low-risk types. Due to funding limitations,
genotyping of HPV was not possible. However, the
observations reported in this study confirm the
importance of continuous surveillance of women
even after menopause, as they could be at risk to
develop cervical cancer.
It is important to note that all women who
participated in the study had a single, long-term
sexual partner (their husbands). Therefore, the risk of
infection associated with multiple sexual partners is
ignored in our study.
As demonstrated previously [11], we found no
significant association between HPV infection and
the number of pregnancies. However, when
evaluating other pregnancy outcomes including
abortion or others, we observed a very high
association between HPV infection and those events.
More than half of the women in this study (68.4%)
who had one abortion or more were HPV infected (p
= 0.001), and the rate of infection was 3.76 times
higher in this group compared to the others. Our data
raises interesting questions on genotype association
with abortion and if abortion can be a predictive
factor for HPV infection.
Few studies were
conducted on this issue, and some of them suggested
that HPV may be an etiologic agent of at least some
spontaneous abortions [12,31]. Our study confirms
548
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this hypothesis since a significant association
between HPV infection and abortion has been noted.
Interestingly, half of the infertile patients in our series
were HPV infected. This confirms the results
reported previously that infertility may be mediated
by prior infection with an STI and that history of
infertility was associated with increased risk for CIN
II/III [32]. It is necessary to survey those patients
because of the high risk to develop carcinoma in this
group of women. Our results must be verified on a
larger series of sterile women and must also include
HPV typing.
A significant association has been observed
among polyp, fibroma, cysts and HPV infection, with
a rate of 53.3% (p = 0.024) in this group and a 1.68
times higher risk.
None of the risk factors related to HPV infection
determined in most of the international studies was
identified in our study. Only gynaecological
antecedent (abortion, fibroma, cyst, polyp) seem to
determine risk among our subjects. No other
hypothesized risk factor was clearly associated with
the risk of HPV infection. However, in this area with
a low-level socioeconomic population, where all
women had a single, long-term sexual partner, the
high rate of infection can be associated with the
male’s role in the transmission of HPV infections to
women. Unfortunately, no information was available
on the sexual behaviour of the partners and on the
difference in ages between the women and their
husbands. It is also important to note that hygienic
habits can also play important role in HPV infection
and more investigations are needed to clarify the
hygienic factors, particularly the frequent use of
public bath houses.
In conclusion, factors that showed clear
association with HPV infection included past
gynaecological history, abortion, fibroma, and polyps
in particular. We have also observed that the
prevalence of HPV infection is high in menopausal
women, which deserves further research into the
epidemiology and the natural history of HPV
infection in similar groups of women in Morocco. In
light of the high levels of HPV infection detected,
Moroccan health authorities should seriously
consider and implement specific strategies to increase
and maintain a screening programme in women aged
45 and above. Cervical cancer could be prevented if
diagnosed and treated early. The molecular HPV
detection and typing associated with conventional
one-slide Pap smears in sexually active women can
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offer greater protection than the conventional Pap
smear test alone.
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