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Abstract

Introduction

Preventive screening for cervical cancer is the best available strategy to reduce the incidence and 
mortality from this neoplasm. However, the low proportion of women who undergo routine 
screening is a pending concern for healthcare systems worldwide.

Objective

To estimate the prevalence and factors associated with preventive cervical cancer screening in a 
Peruvian region.

Methods

Cross-sectional, multicenter study. It enrolled 1146 women users of healthcare centers in a 
Peruvian sanitary region. The dependent variable was the performance of cervical cancer pre-
ventive screening with Papanicolaou or visual inspection with acetic acid in the last two years. 
The independent variables were sociodemographic and socio-sanitary factors, knowledge about 
cervical cancer and human papillomavirus, attitudes and information towards screening tests. 
To evaluate the association between the variables, crude and adjusted prevalence ratios were 
calculated with generalized linear models of Poisson.

Results

The overall prevalence of preventive screening was 50.5%. This was associated with being test-
ed, having a higher education level and urban area of residence, using contraceptive methods, 
having health insurance, being recommended by healthcare personnel to be screened, and being 
concerned about developing cervical cancer. It was also associated with responding that this 
cancer is preventable, being aware of cervical cancer or human papillomavirus, and believing it 
can cause cervical cancer. In contrast, considering preventive screening risky was associated 
with not having the test.

Conclusions

The proportion of women with preventive cervical cancer screening is low. In addition, certain 
associated modifiable factors were identified, which could improve preventive screening behav-
iors and rates.
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Introduction
Cervical cancer is an ongoing public health concern worldwide. 
Although preventable, by 2020, it is the fourth cancer with the 
highest incidence in women globally and the ninth cancer with 
the highest mortality [1].

In Peru, 4270 new cases of  this neoplasm were reported in 
2022, and it is the fourth country with the highest mortality rate 
in South America [2,3]. At the same time, 2288 deaths were 
reported, representing 12.3% of  deaths due to cancer in women 
nationwide [2,4]. Although Cervical smears in the country are 
considered an important, cost-effective intervention to detect 
cases of  cervical cancer promptly, this neoplasm leads to cancer 
incidence in 2022 with 27% of  the total number of  cases [5]. 
The Peruvian Medical Association warns of  increased cervical 
cancer [2]. This situation leads to the conclusion that the impact 
of  cervical cancer screening is insufficient in developing coun-
tries [6].

The World Health Organization (WHO) recommends per-
forming the cervical smear test and visual inspection with acetic 
acid as preventive screening tools for cervical cancer [7]. On the 
other hand, Peru, with a population of  approximately 33 726 
000 inhabitants, has a segmented and fragmented healthcare 
system consisting of  public and private subsystems, where the 
largest public provider is the Ministry of  Health. For this rea-
son, the "Health Directive for the prevention of  cervical cancer 
through early detection and treatment of  premalignant lesions, 
including carcinoma in situ" recommends cervical smears every 
two years for women between 25 and 64 years of  age and, as a 
complementary measure to increase coverage, visual inspection 
with acetic acid for women between 30 and 49 years of  age. In 
addition, it suggests using molecular tests to detect human pap-
illomavirus, the goal being to achieve preventive screening rates 
greater than or equal to 85% [8]. Although the healthcare direc-
tive is oriented to all subsystems, the study prioritized users of  
the public system under the Ministry of  Health, as it is the main 
provider and the one with the widest population coverage in 
Peru.

Cervical cancer screening is key for preventing, detecting, and 
treating this neoplasm [8]. Early diagnosis could prevent 40% 
of  cancer cases, especially in women not vaccinated against 

human papillomavirus [9]. However, the high proportion of  
diagnoses in advanced stages reflects the low success of  the 
cervical cancer prevention and control action plan. This situa-
tion is common in developing countries, where cytology-based 
screening programs are less likely to be successful [10]. This is 
due to the persistence of  fragmented healthcare systems that 
lack adequate resources and infrastructure [11,12].

The screening process has been linked to sociodemographic 
and socio-sanitary factors and the woman’s information and 
attitude towards the tests [13]. These factors may contribute to 
late diagnosis and high mortality rates.

Although routine Cervical smears have reduced mortality by 70 
to 80% in all countries and by approximately 90% in developing 
countries, eradicating this cancer depends on its early identifica-
tion and eliminating barriers to its timely detection [14]. These 
interventions have unique opportunities in healthcare settings 
since this level of  attention enables a comprehensive approach 
to meeting health needs [15].

The proportion of  women in the country who undergo preven-
tive cervical cancer screening is poorly documented. Likewise, 
sociodemographic, socio-sanitary, and information and attitu-
dinal factors could influence the decision to be screened for this 
type of  cancer [6,13,14]. For this reason, estimating the propor-
tion of  women who have undergone preventive cervical cancer 
screening and evaluating associated sociodemographic, socio-
sanitary, information, and attitudinal factors in Peruvian regions 
is necessary.

Methods
Study design and participants

Quantitative cross-sectional study, conducted from August to 
December 2022. The population was delimited over a period of  
time, represented by female users aged 25 to 64 years who 
attended healthcare centers during the second semester of  2021 
(more than 10 000 women) in the Ica Regional Health District. 
This district comprises five Peruvian provinces (Figure 1), cov-
ers an area of  21 328 square kilometers (1.7% of  the Peruvian 
territory), with approximately 3.05% of  the general population, 
and is considered the least poor of  the Peruvian regions.

Main messages

♦♦ Cervical cancer screening programs are being developed in Peru but do not yet show satisfactory results.
♦♦ This work proposes notions that will allow for more specific future studies in this area and seeks to contribute indirectly to 

increasing regional screening rates.
♦♦ Among others, the limitations of  this study are the research design that did not allow for establishing causal relationships, 

the possible underestimation of  results due to the possibility of  bias due to self-reporting of  variables, and the sample size 
and location, which may not be representative of  the Peruvian national population.
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Study variables and instruments

A stratified and systematic probability sampling was carried out, 
which included two stages. It started with the mathematical for-
mula of  sample size for a proportion in an infinite or unknown 
population [16], a confidence level of  95%, precision of  3%, 
and an expected proportion of  50%, taking into account previ-
ous reports [8] and 7.4% expected loss. For this purpose, 1146 
participants were estimated. Then, 12 of  the 52 healthcare cen-
ters (representing the strata) were selected by random sampling, 
and a proportional sample was assigned to each one based on 
their attending population. The women users in each stratum 
were selected by systematic sampling. For this purpose, a skip 
interval k=N/n was defined (k: skip interval; N: population 
served; n: sample assigned). A random number between one 
and k was then chosen, which was used to begin selecting each 
of  the women at the time of  their admission to the healthcare 
center. Women were included if  they met at least one of  the 
following conditions: being 25 to 64 years old, pregnant [8], and 
agreeing to participate in the study. Women were excluded if  
they reported not having initiated sexual intercourse, having 
undergone total hysterectomy not associated with cervical can-
cer, having cervical cancer, and those who reported using other 
screening methods.

A questionnaire constructed by literature review was used, cor-
responding to the initial qualitative phase in the design and val-
idation of  the data collection instrument. This phase consisted 
of  reviewing the literature and other instruments to select, 

modify, or translate questions from other languages and incor-
porate them into the questionnaire under construction. This 
proposal was presented to a team of  five expert judges: two 
gynecologists and two obstetricians, all with doctoral degrees in 
public health, plus an expert in the design and validation of  
documentary instruments. All of  them carried out the content 
validation of  the instrument according to the criteria of  rele-
vance, sufficiency, pertinence, and clarity. This process made it 
possible to incorporate two variables or factors and improve 
the wording of  some questions.

The dependent variable was the performance of  preventive 
cervical cancer screening by cervical smear or visual inspection 
with acetic acid in the last two years [8]. The questions: "Have 
you ever had a cervical smear or visual inspection with acetic 
acid by an obstetrician or other healthcare professional in your 
life?" and "When was the last time you had a Cervical smear or 
visual inspection with acetic acid?" were used to determine who 
had undergone cervical cancer preventive screening in the last 
two years, assigning the variable "yes/no" categories.

Independent variables

Sociodemographic factors

We included age; number of  children (none, 1, 2, 2, 3 or more), 
recategorized with/without children; pregnancy history (none, 
1, 2, 3 or more), dichotomized with/without pregnancy; age of  
sexual debut, categorized as 12 to 17 (adolescent), 18 to 29 

Figure 1. Geographic location of the Ica Region on the coast of Peru.

Source: Own elaboration in AutoCAD software
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(youth) and 30 or more (adult); educational level (none/pri-
mary/secondary/secondary/higher), marital status (married/
cohabiting, separated/divorced, single); region of  origin (coast/
sierra/rainforest) and area of  residence (urban/rural).

Socio-sanitary factors

Use of  contraceptive method (yes/no); health insurance 
(Peruvian Social Health Insurance, EsSalud/Integral Health 
Insurance-SIS/Armed and Police Forces Health/Providing 
entity and private insurance/none), recategorized (with/with-
out health insurance); received a recommendation from an 
obstetrician or other professional to be screened (yes/no); has 
any gynecological disease (yes/no); has family member/friend 
with cervical cancer (yes/no); feels worried about getting cervi-
cal cancer (very worried/somewhat worried/not very worried/
not worried/not worried at all), recategorized considering the 
last two alternatives as "not worried" and the first two as 
"worried"

Cervical cancer awareness

Knowledge about cervical cancer and human papillomavirus 
was measured by four questions [17]:

1)	 Is it possible to prevent cancer?
2)	 Have you ever heard about cervical cancer?

If  respondents answered yes to question "b", they were asked:

1)	 Have you ever heard of  the human papillomavirus?
2)	 Do you think that HPV can cause cervical cancer?

Attitudes and awareness of cervical cancer 
and screening with cervical smears or visual 
inspection with acetic acid

To assess the level of  information on cervical cancer awareness 
and screening using cervical smears or visual inspection with 
acetic acid, we asked: "Do you consider it necessary to have 
preventive screening, even if  you feel well?" (yes/no); "Is it 
risky to have screening?" (yes/no); "Can early detection cure 
cervical cancer?" (yes, it can be cured/there is a high chance/
there is a low chance/there is no chance of  cure), the last two 
alternatives were recategorized as "no chance" and the first two 
as "yes"; "what is the probability of  developing cervical cancer, 
regarding women your age?" (greater/equal or lesser probabil-
ity of  developing cervical cancer); "would you avoid preventive 
screening, for fear of  being diagnosed?" (yes/no) "Do you con-
sider screening tests uncomfortable?" (yes/no).

Application procedure

A pilot test was carried out to verify the functioning of  the 
fieldwork. This test was carried out for processing reasons, 
demonstrating the absence of  difficulties or limitations before 
applying the survey to the selected sample. The women users 
were recruited when they entered the healthcare centers.

In order to guarantee the quality of  form filling, twelve survey-
ors with academic backgrounds in health sciences were duly 
trained. To be included in the study, the participant’s eligibility 
criteria were confirmed, and the purpose of  the study and its 
procedures were explained to each participant. Informed con-
sent was obtained, and the hetero-administered survey was car-
ried out, ensuring privacy at all times.

Statistical analysis

A descriptive statistical analysis was applied with measures of  
absolute and relative frequencies for qualitative variables. 
Standard deviations, mean, median, and mode were also applied 
for quantitative variables. Hypothesis testing was also per-
formed. For this purpose, differences in the distribution of  
variable proportions were evaluated with the Chi-square of  
homogeneity. Subsequently, Poisson generalized linear family 
models with logarithmic link function were used to avoid con-
vergence problems and robust variance, to evaluate the associa-
tion between the dependent variable with sociodemographic 
factors, socio-sanitary factors, cervical cancer and human papil-
lomavirus awareness, and attitudes and information (previously 
dichotomized). In addition, four adjusted generalized linear 
models were used, a different one for each group of  factors. An 
analysis of  compliance with assumptions was included to 
ensure adequate interpretability. Crude and adjusted prevalence 
ratios with their 95% confidence intervals were calculated. All 
variables that met the following criteria were taken for adjust-
ment: p < 0.05 in the crude model, the criterion of  clinical 
interest and availability. Only the grouped age variable was 
excluded in the adjusted model, as it was considered that it did 
not meet these criteria. The Statistical Package for the Social 
Sciences for Windows version 25.0 in Spanish was used for data 
processing. A value of  p < 0.05 was accepted as statistical sig-
nificance. No confounding or interaction variables were identi-
fied during the statistical analysis. The Poisson distribution for 
the four regression models revealed the case of  
overdispersion.

Ethical aspects

The study was approved by the Ethics Committee of  the 
Universidad Autónoma de Ica (CO-001-27-2022/CE). Consent 
to participate in the research was requested, and the women 
users were informed that their participation was voluntary and 
anonymous.

Results
A total of  1218 women participated in the survey (94.1% 
response rate). We excluded 48 cases of  women who reported 
not having initiated sexual relations, 16 women who had under-
gone total hysterectomy not associated with cervical cancer, 
five reported having cervical cancer, and two cases who used 
other screening methods. The final sample consisted of  1146 
participants, of  whom 35.4% reported never having had a 
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smear test or visual inspection with acetic acid. For the question 
"When did you last have a Cervical smear or visual inspection 
with acetic acid?", the mean was 2.32 years (SD: 1.49), median 
2.0, and mode 1.0.

Within the sociodemographic factors, higher proportions of  
women were found to be married/cohabiting (72.3%) and 
came from the coastal region (79.3%). Regarding socio-sanitary 
factors, most reported not having a gynecological disease 
(91.8%) and not having a family member/friend with cervical 
cancer (82.2%). As for knowledge, the majority responded that 
it is possible to prevent cancer (92.9%) and that they had heard 
of  cervical cancer (92.9%). As for attitudes and information 
about preventive screening, women consider it necessary to be 
screened, even if  they feel well (89.9%), and that it is not risky 
to be screened (91.8%) (Table 1).

The prevalence of  having undergone preventive screening was 
50.5%. Regarding sociodemographic factors (Table 2), women 
with higher education (55.2%) and residents of  urban areas 
(58.6%) showed higher screening rates. The hypothesis test 
shows that the number of  children, pregnancies, educational 
level, marital status, and residential area showed significant dif-
ferences (p-value < 0.05) between the study groups. In the 
bivariate regression analysis, a significantly higher prevalence 
ratio for screening was found in women with children and those 
who were pregnant. In the multiple regression analysis, a higher 
education level (adjusted prevalence ratio: 1.17: 95% CI: 1.04 to 
1.32) and urban residence (adjusted prevalence ratio: 1.27: 95% 
CI: 1.10 to 1.47) were associated with being screened.

Regarding the socio-sanitary factors (Table 3), the highest pro-
portion of  preventive screening was found in women who used 
contraceptive methods (58.6%) and who received a recommen-
dation from healthcare personnel to be screened (65.6%). The 
hypothesis test is shown, where the variables contraceptive 
method use, health insurance, received a recommendation from 
healthcare personnel to be screened, and concern about acquir-
ing cervical cancer show significant differences (p-value < 0.05) 
in each study group. In the bivariate regression analysis, a sig-
nificantly higher prevalence ratio for screening was found in the 
group that received a recommendation. The following were 
associated with being screened: using contraceptive methods 
(adjusted prevalence ratio: 1.28; 95% CI: 1.16 to 1.41), having 
health insurance (adjusted prevalence ratio: 1.31; 95% CI: 1.07 
to 1.60), having received a screening recommendation (adjusted 
prevalence ratio: 4.80; 95% CI: 3.63 to 6.35), and being con-
cerned about acquiring cervical cancer (adjusted prevalence 
ratio: 1.20; 95% CI: 1.06 to 1.36).

The association between cervical cancer awareness (Table  4) 
and a higher prevalence of  preventive screening was found in 
those who responded that they had heard of  cervical cancer 
(52.8%) and human papillomavirus (56.9%). The hypothesis 
test is shown, where the four variables referred to awareness 
show significant differences (p-value < 0.05) in each study 
group. In the bivariate regression analysis, a significantly higher 
prevalence ratio for screening was found in the group of  

Table 1. Distribution of sociodemographic, socio-sanitary factors, 
cervical cancer awareness, and attitudes and information.

Factors N (1146) %
Sociodemographic factors
Age (years)
 � 25 to 29 years 359 31.3
 � 30 to 49 years 425 37.1
 � 50 to 64 years 362 31.6
Number of  children
 � None 102 8.9
 � 1 to 2 542 47.3
 � 3 or more 502 43.8
Pregnancy history
 � None 94 8.2
 � 1 to 2 489 42.7
 � 3 or more 563 49.1
Beginning of  sexual activity (years)
 � 12 to 17 772 67.4
 � 18 to 29 367 32
 � 30 or more 7 0.6
Educational level
 � None 20 1.7
 � Primary 146 12.7
 � Secondary 652 56.9
 � Higher education 328 28.6
Marital status
 � Married/cohabiting 828 72.3
 � Divorced/separated 262 22.9
 � Single 56 4.9
Region of  origin
 � Coast 909 79.3
 � Highlands 209 18.2
 � Jungle 28 2.4
Area de residence
 � Rural 336 29.3
 � Urban 810 70.7
Socio-sanitary factors
Use of  a contraceptive method
 � No 682 59.5
 � Yes 464 40.5
Health insurance
 � EsSalud 234 20.4
 � SIS 789 68.8
 � Other 6 0.5
 � No insurance 117 10.2
Received recommendation from healthcare personnel to 
undergo screening
 � No 330 28.8
 � Yes 816 71.2
Do you have a gynecological disease?
 � No 1052 91.8
 � Yes 94 8.2
Do you have a family member/friend with cervical cancer?
 � No 942 82.2

(Cont.)
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women who had heard of  the human papillomavirus. The fol-
lowing were linked to being screened: considering that it is pos-
sible to prevent cancer (adjusted prevalence ratio: 1.47; 95% CI: 
1.03 to 2.12); having heard of  cervical cancer (adjusted preva-
lence ratio: 2.18; 95% CI: 1.38 to 3.44): 1.38 to 3.44), human 
papillomavirus (adjusted prevalence ratio: 2.90; 95% CI: 2.15 to 
3.91), and believing that human papillomavirus can cause 

cervical cancer (adjusted prevalence ratio: 1.09; 95% CI: 0.94 to 
1.28).

In relation to attitudes and information regarding screening 
(Table 5), the majority of  women who reported having under-
gone screening were those who did not consider these tests 
risky (52.9%) and those who thought that there was a possibility 
of  curing cervical cancer with early detection (55.9%). The 
hypothesis test shows that five of  the six variables referring to 
attitudes and information showed significant differences 
(p-value < 0.05) in each study group. In the bivariate regression 
analysis, a significantly higher prevalence ratio for screening was 
found in the group of  women who recognized the possibility 
of  curing cancer. Being screened was associated with consider-
ing that there is a possibility of  curing cervical cancer with early 
detection (adjusted prevalence ratio: 1.90; 95% CI: 1.49 to 2.42) 
and thinking that being screened is risky was associated with 
not being tested (adjusted prevalence ratio: 0.52; 95% CI: 0.36 
to 0.76).

Discussion
The findings confirm that five out of  ten women have been 
screened for cervical cancer in the last two years (50.5%). In 
the 30 to 49 years of  age group, visual inspection with acetic 
acid as an alternative screening test is very scarce. This is prob-
ably due to the lack of  supplies or equipment, as in another 
coastal region of  Peru [18]. However, it is mentioned that this 
strategy would not be the most recommended due to its limita-
tions [6]. Nevertheless, the use of  this method is not wide-
spread, and it is expected that the practice of  visual inspection 
with acetic acid will gradually increase in the Peruvian 
population.

Previous studies reveal that at least 50% of  women in Peru have 
undergone a cervical smear in the last three years, which is 
lower in the highlands, jungle, and rural areas [18,19]. On the 
other hand, a recent Peruvian study reports that 52.4% of  
women had a cervical smear test in the last two years [17], 
results that are consistent with this study. However, this is not 
in accordance with an investigation that analyzed the 2019 
Demographic and Family Health Survey [20] in Peru, which 
found that 67.6% of  women were screened for cervical cancer 
at some point [20]. This can be explained by the fact that in the 
latter study, the age range started from the age of  12 years. As 
can be seen, the panorama of  cervical cancer screening in the 
country presents variations and limitations regarding coverage 
and availability of  resources. This reveals the need to improve 
strategies to optimize access and screening processes [17]. 
Considering these screening coverage figures (50% versus 
52.4%) in the last three and two years, respectively, the variation 
is not substantial, and these low coverages would be linked to a 
higher incidence of  cancer, as reported by the Peruvian Medical 
Association [2]. In this order, recent research reports low cov-
erage or prevalence of  preventive screening in various parts of  
the world [21–28].

Factors N (1146) %
 � Yes 204 17.8
Are you worried about getting cervical cancer?
 � No 381 33.2
 � Yes 765 66.8
Cervical cancer awareness
Is it possible to prevent cancer?
 � No 81 7.1
 � Yes 1065 92.9
Have you ever heard of  cervical cancer?
 � No 81 7.1
 � Yes 1065 92.9
Have you ever heard of  HPV?
 � No 191 16.7
 � Yes 955 83.3
Do you think HPV can cause cervical cancer?
 � No 198 17.3
 � Yes 948 82.7
Attitudes and information regarding cervical cancer and 
screening tests
Need to be screened despite feeling well.
 � No 116 10.1
 � Yes 1030 89.9
Considers it risky to undergo screening tests
 � No 1052 91.8
 � Yes 94 8.2
Possibility of  curing cervical cancer with early detection
 � No 208 18.2
 � Yes 938 81.8
Likelihood of  developing cervical cancer regarding women 
her age
 � Higher probability 217 18.9
 � Lower probability 368 32.1
 � Same probability 561 49
Would stop screening for fear of  diagnosis.
 � No 968 84.5
 � Yes 178 15.5
Would you consider it uncomfortable to undergo preventive 
screening tests?
 � No 857 74.8
 � Yes 289 25.2
 � Age, mean (SD) 40.7 (12.7)
EsSalud: Peruvian Social Health Insurance. HPV: human 
papillomavirus.SD: standard deviation. SIS: Integral Health Insurance.
Source: Own database from the study results.

Table 1.  Cont.
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Sociodemographic factors such as higher education (55.2%) 
and urban area of  residence (58.6%) were associated with a 
higher proportion of  screening compared to women without 
higher education (30%), primary (34.2%) and secondary 
(52.5%) respectively, together with rural residence (41.7%). The 
urban area of  residence is the factor with the greatest impact 
due to its higher adjusted prevalence ratio. Research has shown 
that women with higher education, married, separated, and 
residing in an urban area are more likely to undergo screening 
[21]. These studies also show that higher education level was a 
significant predictor of  screening acceptance [22], as observed 
in our study.

Socio-sanitary factors such as using contraceptive methods 
(58.6%), having health insurance (51.5%), having received a 
recommendation from healthcare personnel to be screened 
(65.6%), and feeling worried about acquiring cervical cancer 
(56.1%) were associated with a higher proportion of  preventive 

screening. Contrary to those who did not use contraceptive 
methods (45%), did not have health insurance (41.9%), did not 
receive a recommendation for screening (13.3%), and did not 
feel worried about acquiring this type of  cancer (39.4%). 
Regarding these factors, a lower risk of  screening is reported in 
women who live in urban areas and do not use a contraceptive 
method [23] and a higher prevalence of  screening with the use 
of  condoms [24].

Most of  the women who responded that it is possible to pre-
vent cancer (52.4%) heard of  cervical cancer (52.8%) and 
human papillomavirus (56.9%). This is associated with a higher 
proportion of  screening. However, self-reported screening is 
considered low, as reported in several studies [17,24,25]. As 
expected, contrary responses such as it is not possible to pre-
vent cancer (25.9%), not having heard of  cervical cancer (21%), 
or human papillomavirus (18.6%) had higher rates of  not being 
screened. Although at least 9 out of  10 Peruvian women had 

Table 2. Crude and adjusted crude indicators of association between sociodemographic factors and performance of screening tests.

Preventive screening Crude model Adjusted model1

 �  No Yes P value RPc (95% CI) P value RPa (95% CI) P value
Age (years)
 � 25 to 29 178 (49.6) 181 (50.4) 0.987 Ref. Not included
 � 30 to 49 209 (49.2) 216 (50.8) 1.00 (0.89 to 1.13) 0.876
 � 50 to 64 180 (49.7) 182 (50.3) 0.99 (0.87 to 1.12) 0.91
Number of  children
 � Without children 80 (78.4) 22 (21.6) < 0.001 Ref. Ref. 1

 � With children 487 (46.6) 575 (53.4) 2.47 (1.70 to 3.59) < 0.001 1.41 (0.55 to 3.60) 0.464
Pregnancy history
 � None 75 (79.8) 19 (20.2) < 0.001 Ref. Ref. 1

 � One or more 492 (46.8) 560 (53.2) 2.63 (1.75 to 3.95) < 0.001 1.99 (0.71 to 5.53) 0.187
Beginning of  sexual activity (years)
 � 30 or more (adult) 5 (71.4) 2 (28.6) 0.23 Ref. Ref. 1

 � 18 to 29 (youth) 191 (52.0) 176 (48.0) 0.92 (0.81 to 1.05) 0.24 1.55 (0.44 to 5.43) 0.488
 � 12 to 17 (adolescent) 371 (48.1) 401 (51.9) 1.09 (0.96 to 1.23) 0.174 1.62 (0.46 to 5.67) 0.449
Education level
 � None 14 (70.0) 6 (30.0) < 0.001 Ref. Ref. 1

 � Primary 96 (65.8) 50 (34.2) 0.64 (0.51 to 0.81) < 0.001 1.16 (0.57 to 2.35) 0.677
 � Secondary 310 (47.5) 342 (52.5) 1.58 (1.26 to 1.97) < 0.001 1.72 (0.87 to 3.38) 0.115
 � Higher education 147 (44.8) 181 (55.2) 1.13 (1.00 to 1.27) 0.04 1.17 (1.04 to 1.32) 0.007
Marital status
 � Married/cohabiting 38 (67.9) 18 (32.1) 0.01 Ref. Ref. 1

 � Divorced/separated 394 (47.6) 434 (52.4) 1.15 (1.00 to 1.31) 0.045 1.42 (0.97 to 2.09) 0.066
 � Single 135 (51.5) 127 (48.5) 0.94 (0.82 to 1.09) 0.456 1.40 (0.94 to 2.08) 0.089
Region of  origin
 � Coast 16 (57.1) 12 (42.9) 0.336 Ref. Ref. 1

 � Highlands 440 (48.4) 469 (51.6) 1.11 (0.95 to 1.29) 0.168 1.08 (0.69 to 1.70) 0.714
 � Jungle 111 (53.1) 98 (46.9) 0.91 (0.78 to 1.06) 0.259 1.12 (0.70 to 1.79) 0.613
Area de residence
 � Rural 196 (58.3) 140 (41.7) < 0.001 Ref. Ref. 1

 � Urban 238 (41.4) 337 (58.6) 1.30 (1.12 to 1.49) < 0.001 1.27 (1.10 to 1.47) 0.001
95% CI: 95% confidence interval. RPa: adjusted prevalence ratio. RPc: crude prevalence ratio. Ref.: reference variable.
Notes: 1Adjusted for the number of  children, pregnancies, initiation of  sexual relations, educational level, marital status, region of  origin, and area residence.
Source: Own database from the study results.
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heard of  cancer, there was an alarming lack of  cervical cancer 
awareness [28,29]. The strengthening of  the educational-
communication component and the injection of  resources as 
possible effective solutions should be emphasized.

In this line, a higher proportion of  screening was associated 
with believing that it is possible to cure cervical cancer with 
early detection (55.9%), compared to the women who thought 
the opposite was true (26.4%). Likewise, lower screening was 
associated with women who believed screening tests were risky 
(23.4%) compared to those who believed they were safe 

(52.9%). In relation to these results, health beliefs, such as per-
ceived benefits and motivation to undergo screening tests, were 
associated with the intention to undergo preventive screening 
[26], as were perceived risk and certain psychological factors 
[30].

The study’s limitations are that the research design did not allow 
for establishing causal relationships. However, characterizing 
and evaluating associated factors allows us to identify and 
address specific needs in the variables and groups analyzed 
since the study intends that knowledge of  these factors and 

Table 3. Crude and adjusted indicators of association between socio-sanitary factors and use of screening tests.

Preventive screening Crude model Adjusted model1

No Yes P value RPc (95% CI) P value RPa (95% CI) P value
Use of  contraceptive methods
375 (55.0) 307 (45.0) < 0.001 Ref. Ref.
192 (41.4) 272 (58.6) 1.30 (1.16 to 1.45) < 0.001 1.28 (1.16 to 1.41) < 0.001
Health insurance
68 (58.1) 49 (41.9) 0.048 Ref. Ref.
499 (48.5) 530 (51.5) 1.23 (0.98 to 1.53) 0.067 1.31 (1.07 to 1.60) 0.008
Received recommendation from healthcare personnel to undergo screening
286 (86.7) 44 (13.3) < 0.001 Ref. Ref.
281 (34.4) 535 (65.6) 4.91 (3.17 to 6.50) < 0.001 4.80 (3.63 to 6.35) < 0.001
Do you have a gynecological disease?
524 (49.8) 528 (50.2) 0.45 Ref. Ref.
43 (45.7) 51 (54.3) 1.08 (0.88 to 1.31) 0.434 1.05 (0.89 to 1.24) 0.506
Do you have a family member/friend with cervical cancer?
467 (49.6) 475 (50.4) 0.886 Ref. Ref.
100 (49.6) 104 (51.0) 1.01 (0.87 to 1.17) 0.885 1.01 (0.89 to 1.14) 0.851
Worries about developing cervical cancer
231 (60.6) 150 (39.4) < 0.001 Ref. Ref
336 (43.9) 429 (56.1) 1.42 (1.23 to 1.63) < 0.001 1.20 (1.06 to 1.36) 0.003
95% CI: 95% confidence interval. CPR: crude prevalence ratio. aPR: adjusted prevalence ratio. Ref.: reference variable.
Notes: 1Adjusted for all variables in the table.
Source: Own database from the study results.

Table 4. Crude and adjusted indicators of association between knowledge of cervical cancer factors and performing screening tests.

Preventive screening Crude model Adjusted model1

No Yes P value RPc (95% CI) P value RPa (95% CI) P value
Is it possible to prevent cancer?
60 (74.1) 21 (25.9) < 0.001 Ref. Ref.
507 (47.6) 558 (52.4) 2.02 (1.39 to 2.93) < 0.001 1.47 (1.03 to 2.12) 0.034
Have you ever heard of  cervical cancer?
64 (79.0) 17 (21.0) < 0.001 Ref. Ref.
503 (47.2) 562 (52.8) 2.51 (1.64 to 3.85) < 0.001 2.18 (1.38 to 3.44) 0.001
Have you ever heard of  HPV?
155 (81.2) 36 (18.8) < 0.001 Ref. Ref.
412 (43.1) 543 (56.9) 3.01 (2.23 to 4.07) < 0.001 2.90 (2.15 to 3.91) < 0.001
Do you think HPV can cause cervical cancer?
114 (57.6) 84 (42.4) 0.012 Ref. Ref.
453 (47.8) 495 (52.2) 1.23 (1.03 to 1.46) 0.019 1.09 (0.94 to 1.28) 0.043
95% CI: 95% confidence interval.HPV: human papillomavirus. RPa: adjusted prevalence ratio. RPc: crude prevalence ratio. Ref.: reference variable.
Notes: 1Adjusted for all variables in the table.
Source: Own database from the study results.
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their degree of  association with performing the screening may 
indirectly contribute to increasing screening rates in the region. 
The incorporation of  a large number of  factors potentially 
associated with the variable " screening performance" into the 
study makes it, to a certain extent, an exploratory study that will 
eventually allow for more specific studies. The possibility of  
measurement bias is present since the variables were self-
reported, which could slightly underestimate the results consid-
ering previous studies [17]. Likewise, it is debatable whether the 
sample studied from a large region of  Peru is representative of  
the national population. For this reason, we suggest conducting 
new studies evaluating this aspect, including a larger sample size 
and a sampling of  all Peruvian regions. On the other hand, the 
questions on cervical cancer awareness only ask about cervical 
cancer and human papillomavirus but do not go deeper into the 
subject. However, this study is relevant considering that it ana-
lyzes the performance of  preventive screening at the first level 
of  care in its privileged position within healthcare systems.

Conclusions
At the primary healthcare level of  the Peruvian health system, 
there is still a low prevalence of  preventive cervical cancer 
screening, self-reported by female users.

In the group of  sociodemographic factors, higher proportions 
of  screening were reported by women residing in urban areas 
(58.6%). The associated factor with the greatest impact on 
screening was the urban area of  residence (adjusted prevalence 

ratio: 1.27), followed by having a higher level of  education 
(adjusted prevalence ratio: 1.17).

In the group of  socio-sanitary factors, higher proportions of  
screening were found in women who were recommended by 
healthcare personnel to be screened (65.6%). The associated 
factor with the greatest impact on screening was having received 
a recommendation for screening (adjusted prevalence ratio: 
4.80), followed by having health insurance (adjusted prevalence 
ratio: 1.31), using contraceptive methods (adjusted prevalence 
ratio: 1.28), and being concerned about acquiring cervical can-
cer (adjusted prevalence ratio: 1.20).

In the group of  factors related to cervical cancer awareness, 
women who responded that they had heard of  the human pap-
illomavirus (56.9%) had higher screening rates. The factor 
associated with the greatest impact on screening was having 
heard of  the human papillomavirus (adjusted prevalence ratio: 
2.90) and cervical cancer (adjusted prevalence ratio: 2.18), fol-
lowed by believing that it is possible to prevent cancer (adjusted 
prevalence ratio: 1.47) and believing that the human papilloma-
virus can cause cervical cancer (adjusted prevalence ratio: 
1.09).

In the attitudinal and informational factors group, higher pro-
portions of  screening were found in those who believe there is 
a possibility of  curing cervical cancer with early detection 
(55.9%). The factor associated with the greatest impact on 
screening was the latter factor (adjusted prevalence ratio: 1.90), 
followed by those who considered screening risky (adjusted 
prevalence ratio: 0.52).

Table 5. Crude and adjusted indicators of association between information and attitudinal factors and the performance of screening tests.

Preventive screening Crude model Adjusted model1

No/lower probability Yes/higher probability P value RPc (95% CI) P value RPa (95% CI) P value
Believes it is necessary to be screened despite feeling fine
75 (64.7) 41 (35.3) 0.001 Ref. Ref.
492 (47.8) 538 (52.2) 1.47 (1.14 to 1.90) 0.002 1.07 (0.82 to 1.38) 0.603
Considers screening tests risky
495 (47.1) 557 (52.9) < 0.001 Ref. Ref.
72 (76.6) 22 (23.4) 0.44 (0.30 to 0.64) < 0.001 0.52 (0.36 to 0.76) 0.001
Possibility of  curing cervical cancer with early detection
153 (73.6) 55 (26.4) < 0.001 Ref. Ref.
414 (44.1) 524 (55.9) 2.11 (1.67 to 2.66) < 0.001 1.90 (1.49 to 2.42) < 0.001
Probability of  developing cervical cancer, regarding women their age.
189 (51.4) 179 (48.6) 0.381 Ref. Ref.
378 (48.6) 400 (51.4) 1.05 (0.93 to 1.19) 0.386 0.94 (0.84 to 1.06) 0.362
Would you stop screening for fear of  diagnosis?
459 (47.4) 509 (52.6) 0.001 Ref. Ref.
108 (60.7) 70 (39.3) 0.74 (0.61 to 0.90) 0.003 0.87 (0.72 to 1.06) 0.183
Considers screening tests uncomfortable
390 (45.5) 467 (54.5) < 0.001 Ref. Ref.
117 (61.2) 112 (38.8) 0.71 (0.60 to 0.83) < 0.001 0.86 (0.73 to 1.01) 0.082
95% CI: 95% confidence interval. RPa: adjusted prevalence ratio. RPc: crude prevalence ratio. Ref.: reference variable.
Notes: 1Adjusted for all variables in the table.
Source: Own database from the study results.
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Consequently, some factors could increase the proportion of  
women who undergo preventive screening; these factors should 
be considered to improve screening behaviors and rates.
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Prevalencia y factores asociados al tamizaje preventivo del cáncer 

cervical en una región de Perú

Resumen

Introducción

El tamizaje preventivo del cáncer cervical es la mejor estrategia disponible para mermar la incidencia y mortalidad por esta neoplasia. 
No obstante, la baja proporción de mujeres que se someten al tamizaje de rutina, constituye un problema pendiente para los sistemas 
de salud del mundo

Objetivo

Estimar la prevalencia y los factores asociados a realizarse el tamizaje preventivo del cáncer cervical en una región de Perú.

Métodos

Estudio transversal y multicéntrico. En él participaron 1146 mujeres usuarias de centros de salud de una región sanitaria de Perú. La 
variable dependiente fue la realización de un tamizaje preventivo de cáncer cervical con Papanicolaou o inspección visual con ácido 
acético, en los últimos dos años. Las variables independientes fueron factores sociodemográficos, sociosanitarios, conocimientos 
sobre cáncer de cuello uterino y virus del papiloma humano, actitudes e información ante las pruebas de tamizaje. Para evaluar la 
asociación entre las variables se calcularon razones de prevalencia crudas y ajustadas, con modelos lineales generalizados de la familia 
Poisson.

Resultados

La prevalencia general del tamizaje preventivo fue de 50,5%. Esta se asoció a realizarse la prueba, el grado de instrucción superior y 
área de residencia urbana, usar métodos anticonceptivos, tener seguro de salud, recibir recomendación del personal de salud para 
realizarse el tamizaje y sentirse preocupada por adquirir cáncer de cuello uterino. También se vinculó a quienes respondieron que el 
cáncer es prevenible, que habían oído hablar de cáncer cervicouterino o virus del papiloma humano y si cree que este virus puede 
causar cáncer de cuello uterino, Además, se asoció el admitir que existe posibilidad de curar el cáncer con su detección temprana. 
En cambio, el considerar riesgoso el tamizaje preventivo se relacionó con no realizarse la prueba.

Conclusiones

La proporción de mujeres con tamizaje preventivo de cáncer cervical es baja. Asimismo, se identificaron ciertos factores asociados 
modificables, los que podrían mejorar las conductas y tasas del tamizaje preventivo.
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