
Introduction 
The relationship between cervical neoplasia and female 
infertility has not been properly explored. Cervical 
neoplasia is associated with a sexually transmitted 
infection (STI) and some form of female infertility is also 
associated with STIs (1). Because there is high probability 
for STIs to occur concurrently (2,3), there is a likelihood 
for an association between conditions caused by STIs such 
as those between cervical neoplasia and female infertility. 
The purpose of this investigation was to find out whether 
cervical neoplasia diagnosed by digital cervicography 
(DC) was associated with female infertility among 
Cameroonian women.

Cancer of the cervix is the primary etiology of cancer 
morbidity and mortality in females in sub-Saharan Africa 
(SSA), where about 99 000 new cases and 57 400 deaths 
happened in 2012 (4,5). It is the second leading cause 
of cancer death in females in Cameroon. It has an age-
standardized incidence and mortality rates per 100 000 
females of 30.0 and 17.5, respectively (4).

The principal cause of cervical neoplasia including 
precancerous and cancerous lesions, is high risk human 

papilloma virus (hrHPV) infection which happens to 
be among the most common STIs in the world (6). In 
addition, there are several potential risk factors connected 
with the development of cervical neoplasia such as 
early initiation of sexual intercourse, numerous sexual 
partners or a partner with numerous sexual partners, co-
infection with human immune deficiency virus (HIV) 
and other STIs (6,7). Current World Health Organization 
(WHO) guidelines for “screen-and-treat” programs for 
low- and middle-income countries (LMIC) endorse 
visual inspection with acetic acid (VIA) for primary 
screening to detect cervical neoplasia, if infrastructure for 
other screening modalities such as Pap smear and HPV 
testing does not exist, and underscore the importance of 
immediate treatment when possible, to assure that women 
with precancerous lesions are not lost to follow-up (6,8).

Infertility is a condition that affects the reproductive 
system characterized by the inability to achieve a clinical 
gestation after one year or more of frequent unprotected 
penile-vaginal intercourse (9). There are two subtypes 
of infertility; primary infertility if the woman has never 
achieved a pregnancy in the past and secondary infertility 
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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if she has (10). Tubal occlusion which is associated with 
STIs is one of the most popular causes of female factor 
infertility (1,11).

Since STIs are a major cause of infertility and sexual 
transmission of HPV is the main cause of cervical 
neoplasia, it is plausible that infertility may be associated 
with cervical neoplasia. While some studies have 
examined whether treatments of cervical neoplasia such 
as cervical excision or cryotherapy are associated with 
infertility (6,12,13), our preliminary literature search of 
the entire PubMed database did not yield any recent study 
specifically examining the relationship between findings 
on cervical neoplasia screening and infertility. Therefore, 
we conducted this analysis to explore the relationship 
between female infertility (and its subtypes) and screening 
results for cervical neoplasia using a screening method 
known as DC. Our central hypothesis was that there is an 
association between infertility and positive (abnormal) 
cervical neoplasia results on DC. 

Materials and Methods
Study Design and Setting
We implemented a cross-sectional study involving patients 
undergoing cervical cancer screening at the EtougEbe 
Baptist Hospital Yaoundé (EBHY), a facility of the 
Cameroon Baptist Convention Health Services (CBCHS), 
Cameroon. CBCHS is a faith-based organization that 
runs a system of 81 health facilities located in six of the 10 
regions of Cameroon (http://www.cbchealthservices.org). 
CBCHS has a nurse-directed Women’s Health Program 
(WHP) that has used DC to screen women for cervical 
cancer for the past 10 years according to WHO guidelines. 
DC involves the use of a digital camera or a Samsung cell 
phone camera to provide real-time images and permanent 
photographs of the acetic acid and Lugol’s iodine stained 
cervix to determine whether a precancerous or cancerous 
lesion is present (14). WHP has a database where cervical 
photos (cervicographs) taken are linked to each woman’s 
medical record. Cervicographs are stored and used 
for comparison during follow-up, capacity building, 
consultation, and quality improvement. WHP activities 
at EBHY facility also include consultations and workups 
for couples with infertility. All the women consulting for 
infertility are encouraged to do cervical cancer screening.

Study Population, Variable Ascertainment and Definitions
All women seen at EBHY from January 2012 to December 
2014, and who were screened for cervical cancer were 
eligible. Using the indications for their consultations 
and their medical history, we categorized participants 
regarding whether they had infertility or not. Infertility 
was defined as inability to archive a pregnancy for at least 
one year despite frequent unprotected penile-vaginal 
intercourse based on history; women without a prior 
pregnancy were considered to have primary infertility 
while those with prior pregnancy were considered to have 

secondary infertility.
For cervical cancer screening, the nurse took a cervical 

photo after insertion of a vaginal speculum. Thereafter, a 
5% solution of acetic acid was applied on the cervix and 
a second cervical photo was taken after two minutes. 
The third cervical photo was taken immediately after 
the application of 5% Lugol’s iodine. After removal of the 
speculum, a bimanual exam was performed to assess for 
pelvic masses and pelvic inflammatory disease (PID). The 
findings of the DC were reported as positive, negative, 
inadequate, or uncertain. A positive result was defined as 
the presence of acetowhite lesion on DC. Results of Lugol’s 
iodine were not used in this study, because a prior study 
of the WHP patient population had shown no significant 
difference between findings of visual inspection with 
acetic acid and those with Lugol’s iodine (15). Of note, 
positive findings on DC correlate with precancerous 
or cancerous cervical neoplasia findings on pathology. 
A negative DC result was defined as the absence of 
acetowhite lesion after application of acetic acid or 
absence of leukoplakia. Inadequate result was defined as 
a negative result but where the transformation zone was 
not completely visible. An uncertain result was defined as 
a result in which a conclusion was difficult to make most 
probably due to the presence of cervicitis. For this report, 
we categorized cervical neoplasia as positive DC results 
and all the other DC results (negative, inadequate and 
uncertain) were included in the “no cervical neoplasia” or 
negative group. Women with cervical findings positive for 
precancerous lesions were treated either with cryotherapy, 
thermal coagulation or loop electric excision procedure 
(LEEP) and the women were given a one year follow up 
appointment; those with findings suspicious for invasive 
cancer or lesions that were difficult to interpret received 
same-day biopsies which were sent for histopathology at 
a specialized facility. Those with findings consistent with 
infections such as vaginitis, cervicitis and PID received 
appropriate antifungal or antibiotic therapy.

All women presenting for cervical cancer screening 
signed an informed consent at the time of screening. The 
consent form included statements indicating that their 
cervical photos (cervicographs) and other information 
could be used for teaching and scientific publications. 

Data Analysis
Data analysis was performed using SAS 9.3 (SAS Institute, 
Cary, NC, USA). We assessed for associations between 
potential risk factors for infertility (co-variables) and DC 
findings. Next, we implemented univariable comparisons 
of DC results and other potential risk factors for infertility 
by infertility status. The potential risk factors considered 
are shown in Table 1. Chi-square or Fisher exact test were 
used as appropriate. Co-variables (except sex for money 
due to very small sample size) were used to fit logistic 
regressions for infertility (and sub-types). Crude and 
adjusted relative risk –RR (95% CI) relating infertility 
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status to DC results and other co-variable factors are 
provided. We chose to compute RR (a prevalence 
ratio) instead of OR due to the fact that the rate of 
infertility among women with negative DC result was 
13.5% which cannot be considered as rare and OR will 
overestimate the association with infertility.

Results
From January 2012 to December 2014, EBHY Women’s 
Health Program screened a total of 2128 women for cervical 
cancer. Out of these, 292 (13.7%) were due to infertility 
while 1836 were not. The co-variable characteristics of 
the women who participated in the study by their DC 
results are shown in Table 1. Women with and without 

Table 1. Characteristics of Women by DC Results

Characteristic 
DC Results P Value

Positive  
No. (%)

Negative 
 No. (%)

 

Age group (n=2104)   0.46

15-24 54 (18.4) 317 (17.5)  

25-34 151 (51.4) 878 (48.5)  

35+ 89 (30.3) 615 (34.0)  

Years of school (n=2108)   0.78

0-7 47 (16.0) 334 (18.4)  

8-14 70 (23.8) 425 (23.4)  

15+ 49 (16.7) 301 (16.6)  

Unknown 128 (43.5) 754 (41.6)  

Marital Statusa (n=2087) 0.55

Married 209 (71.6) 1264 (70.4)  

Single, not living with a man 70 (24.0) 422 (23.5)  

Divorced/Separated/Widowed 13 (4.5) 109 (6.1)  

Lifetime partners (n=2108)   0.12

0-2 partners 41 (14.0) 361 (19.9)  

3-5 partners 72 (24.5) 412 (22.7)  

6+ partners 14 (4.8) 87 (4.8)  

Unknown 167 (56.8) 954 (52.6)  

Current RTI (n=2107)   0.93

cervicitis/PID /vaginitis 22 (7.5) 133 (7.3)  

Age at first sex (n=1503)   0.2

0-14 19 (9.6) 93 (7.1)  

15-18 118 (59.3) 730 (56.0)  

19+ 62 (31.2) 481 (36.9)  

Forced sex (n=1937)   0.43

Yes 14 (5.3) 111 (6.6)  

Sex for money (n=1925)   0.37

Yes 6 (2.3) 26 (1.6)  

Abbreviations: DC, digital cervicography; RTI, Reproductive tract 
infection.
a Compared to the non-infertility group.
Note: The numbers in the tables may differ from the total number of 
participants because there are missing values for each variable, reason 
why the total N for each variable was provided.

positive DC results did not vary significantly in any of the 
8 features or co-variables examined. 

The prevalence of positive DC findings (15.9%) in those 
with infertility was similar to the prevalence in those 
without infertility (13.6%), P = 0.31 (Table 2). Not shown, 
DC results were negative in 74.5 vs. 77.6%, inadequate in 
9.2 vs. 5.5% and uncertain in 2.7 vs. 1.2 % respectively in 
those with infertility vs. those without infertility. Further, 
women with infertility, when compared to those without 
infertility, were significantly more likely to be younger, 
report their educational status, be married and report the 
number of lifetime partners (Table 2). Both groups with 
and without infertility were comparable in the other co-
variables including a current diagnosis of STI (Table 2). 

The unadjusted and adjusted results for the association 
between infertility and cervical neoplasia based on DC 
results and for other co-variables are presented in Table 3. 
Infertility overall was not significantly associated with the 
presence of cervical neoplasia (aRR, 0.91, 95% CI: 0.62–
1.20). Age 35 years or older and unmarried status were 
both independently associated with a reduced likelihood 
of infertility.

When further stratified by type of infertility in additional 
analyses, those with secondary infertility had a non-
significantly higher prevalence of positive DC findings 
for cervical neoplasia than those with primary infertility; 
18.2% vs. 10.3%, P = 0.09. After multivariable adjustments 
relative to those without infertility, neither primary 
infertility (aRR = 0.73; 0.38-1.41) nor secondary infertility 
(aRR = 0.99; 0.65-1.51) was significantly associated with 
cervical neoplasia. Both primary and secondary sub-types 
of infertility were less prevalent in those older than 35 
years (respective aRRs, 0.23 [0.11-0.48] and 0.62 [0.42 – 
0.91]) and those who were not currently married (aRRs 
0.23 [0.12-0.44] and 0.34 [0.21-0.54]). Participants that 
did not report years of schooling also had significantly 
lower prevalence of infertility.

Discussion
This is one of the very few published studies to evaluate 
the association between cervical cancer screening results 
and infertility. A search of the full PubMed database 
through March 2018 did not yield any recent study that 
examined the relationship between presence or absence 
of cervical neoplasia (by any screening method) and 
infertility. Contrary to our hypothesis, we did not find a 
significant relationship between infertility or its subtypes 
and positive status based on DC screening for cervical 
neoplasia. 

An old 1983 cross sectional study in Norway (the only 
published study identified to have examined a similar 
relationship) compared the presence of cervical neoplasia 
among women with tubal factor infertility and women 
with unclassified infertility (16). The study found that 
the rate of cervical neoplasia was much higher in the 
tubal factor infertility group. Unfortunately, the study 
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did not provide p values for statistical significance. Tubal 
infertility is usually a sequelae of STI (1) and therefore it 
is not surprising that cervical neoplasia was higher in this 
group.

It has been well documented that STIs such as 
Chlamydia leads to infertility. Though the mechanism is 
not yet understood, recent studies are showing that HPV is 
associated with altered fertility. In women, HPV is capable 
of causing difficulty in conception and abortions through 
reduction of endometrial implantation of throphoblastic 
cells (17,18). In males, HPV is associated with altered 
sperm motility (17,19,20). With these in mind, one would 
have expected a strong association between cervical 
neoplasia and female infertility in our study. However, 
our study was focused on cervical neoplasia and not on 
infection with HPV. 

In one US study of women with infertility, those with 
fallopian tube occlusions were at higher risk for cervical 
cancer compared to those with other causes of infertility 
(21). Contrary to our study, that study was restricted 
entirely to women with infertility. Besides the finding 
suggesting no association between infertility and cervical 
neoplasia, our other findings support the robustness of our 
study data. For example, we found that infertility was less 
prevalent in the women that were 35 or older; the majority 
of women with infertility problems were between the ages 
of 25-34 (56.4%). This finding is similar to findings from 
a study conducted in Gabon in which the age group 20-
29 consulted most for infertility with rates of 40.9% and 
52.2% in rural and semi urban areas respectively (22). 
The younger age group corresponds to the age group in 
which conception is most desired. In our population, both 

Table 2. DC Results and Other Characteristics of Women Seeking Care for Infertility and Women Seeking Cervical Cancer Screening (Non-
infertility Group)

Characteristic 
Non-infertility (1836)  Infertility (292)

P Value 
No. (%) No. (%)

DC result (n = 2108) 0.31
Positive 248 (13.6) 46 (15.9)  

Negative (includes Inadequate /Uncertain) 1570 (86.4) 244 (84.1)  

Age group (n=2124)   <0.0001

15-24 302 (16.5) 74 (25.4)  

25-34 872 (47.6) 164 (56.4)  

35+ 659 (36.0) 53 (18.2)  

Years of school (n=2128)   <0.0001

0-7 309 (16.8) 77 (26.4)  

8-14 376 (20.5) 124 (42.5)  

15+ 290 (15.8) 64 (21.9)  

Unknown 861 (46.9) 27 (9.3)  

Marital status (n=2107) <0.0001

Married 1231 (67.8) 248 (85.5)  

Single, not living with a man 463 (25.5) 38 (13.1)  

Divorced/Separated/Widowed 123 (6.8) 4 (1.4)  

Lifetime partners (n=2128)   <0.0001

0-2 partners 337 (18.4) 68 (23.3)  

3-5 partners 393 (21.4) 96 (32.9)  

6+ partners 77 (4.2) 25 (8.6)  

Unknown 1029 (56.1) 103 (35.3)  

Current STI (n=2127)   0.77

cervicitis/pelvic inflammation disease /trichomonas vaginalis 135 (7.4) 20 (6.9)  

Age at first sex (n=1513)   0.09

0-14 92 (7.1) 21 (10.0)  

15-18 727 (55.8) 125 (59.5)  

19+ 484 (37.2) 64 (30.5)  

Forced sex (n=1953)   0.4

Yes 107 (6.3) 20 (7.7)  

Sex for money (n=1941)   0.69
Yes 27 (1.6) 5 (2.0)  

Note: The numbers in the tables may differ from the total number of participants because there are missing values for each variable, reason why the 
total N for each variable was provided.



Manga et al

International  Journal of Women’s Health and Reproduction Sciences, Vol. 6, No. 2, April 2018138

primary and secondary infertility were significantly less 
prevalent in those who were of older age and those who 
were unmarried. This could be attributed to less interest 
in becoming pregnant among women over 35 years of age 
and among unmarried women, hence less likelihood that 
these women would present to clinic with complaints of 
infertility. In general, women with and without positive 
DC findings did not significantly differ in any of the co-
variables examined.

A major strength of this study is that it addresses a 
relationship that only very few published studies have 
investigated. In addition, we have a relatively large sample 
size with information and adjustment for several co-
variables. The study also had a number of limitations. It is 
a cross-sectional design since infertility and DC findings 
were ascertained at approximately the same point in 
time. Thus, the study results although suggestive, cannot 

Table 3. Crude and Adjusted Relative Risk of Infertility

Characteristic 
Crude Adjusted

RR (95% CI) RR (95% CI)
DC results   
Positive 1.16 (0.87 - 1.55) 0.91 (0.62 - 1.20)

Negativea 1 (ref) 1 (ref)

Age group   

15-24 1.24 (0.97 - 1.59) 1.12 (0.85 - 1.40)

25-34 1 (ref) 1 (ref)

35+ 0.47 (0.35 - 0.63)   0.53 (0.37 - 0.70)a

Years of school   

0-7 0.80 (0.63 - 1.03) 0.80 (0.58 - 1.01)

8-14 1 (ref) 1 (ref)

15+ 0.73 (0.56 - 0.95) 0.82 (0.58 - 1.06)

Unknown 0.12 (0.08 - 0.18)   0.11 (0.04 - 0.19)a

Marital status   

Married 1 (ref) 1 (ref)

Single (Not living with 
a man), Divorced/
Separated/Widowed

0.40 (0.29 - 0.55)   0.39 (0.25 - 0.53)a

Lifetime partners   

0-2 partners 0.86 (0.65 - 1.13) 0.82 (0.60 - 1.04)

3-5 partners 1 (ref) 1 (ref)

6+ partners 1.25 (0.85 - 1.83) 1.18 (0.78 - 1.58)

Unknown 0.46 (0.36 - 0.60) 1.15 (0.79 - 1.50)

Current STI   

Yes 0.94 (0.61 - 1.43) 1.02 (0.61 - 1.43)

Age at first sex   

0-14 1.27 (0.83 - 1.93) 1.10 (0.72 - 1.48)

15-18 1 (ref) 1 (ref)

19+ 0.80 (0.60 - 1.05) 0.87 (0.66 - 1.09)

Forced sex   
Yes 1.20 (0.79 - 1.82) 0.89 (0.49 - 1.28)

b Significant predictors in multivariable analysis.
Note: The numbers in the tables may differ from the total number of 
participants because there are missing values for each variable, reason 
why the total N for each variable was provided.

definitively allocate or refute a causal relationship. Also, 
the fertility outcome information was driven primarily 
by women seeking infertility care on their own volition. 
It is possible that some subjects in the non-infertility 
group may have had infertility but just did not consult for 
infertility, creating a potential bias towards the null in our 
study. 

Conclusions and Implications
This study explored the relationship between cervical 
neoplasia and infertility. Participants were women 
attending a women’s health program clinic providing 
screening for cervical cancer and infertility workups. 
Overall, infertility did not appear to be associated with 
cervical neoplasia although contamination in the non-
infertility group may bias results towards the null. Future 
studies should avoid any such contamination, use a 
cohort or other designs that clearly delineate the temporal 
relationship between cervical neoplasia and infertility, and 
importantly, investigate cervical neoplasia using other 
screening tests or modalities such as Pap smear or HPV 
typing.
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