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4 ABSTRACT )

Cervical cancer is a leading cause of cancer related deaths among Mexican women. Women with type 2 diabetes mellitus are
more prone to HPV |nfect|ons ralsmg their cervical cancer risk. Despite global gwdance for Pap smear scra

sociodemographic and clinical factors through structured interviews, aiming to i

it ranks a
and mortal
ganization,
deaths were
in resource lim settings [5, 6].

In Mexico, cervical cancer is the second most common gynaeco-
logic malignancy and constitutes a significant cause of mortality
among women, particularly those in economically productive
age groups [19, 20]. Despite the availability of early detection
strategies and organized screening programs such as the Papani-
colaou (Pap) test, coverage and adherence to screening protocols
remain suboptimal, especially among high-risk populations with
chronic comorbid conditions [39, 40, 41].

Among these high-risk groups, women with type 2 diabetes mel-
litus (DM2) represent a particularly vulnerable population. DM2
is associated with immunosuppression and chronic low-grade

ch can impair the clearance of human papillo-
(HPV) infections and increase the risk of progression to
cervical intraepithelial neoplasia and invasive cancer [23, 24, 25].
Furthermore, women with diabetes are less likely to participate
in preventive screening programs due to a complex interplay of
individual, social, and systemic barriers [30, 31, 32].

In this context, it is essential to evaluate the current prevalence
of the use of Pap tests among women with DM2. Understand-
ing the extent of cervical cancer screening and identifying so-
ciodemographic and clinical factors associated with screening
behaviour in this population can inform the development of tar-
geted interventions aimed at improving access to and uptake of
preventive services [79].

Therefore, the present study aims to determine the prevalence
of Pap smear utilization among women aged 21 to 64 years with
a diagnosis of DM2 who receive ambulatory care at the Gen-
eral Hospital of Zone with Family Medicine No. 21 (HGZC/MF
No. 21) of the Mexican Social Security Institute (IMSS) in Le on,
Guanajuato. Additionally, it seeks to identify sociodemographic
and clinical determinants associated with the use or non-use of
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cervical cancer screening services. The findings may serve as a
foundation for strengthening institutional strategies to enhance
preventive care and facilitate early detection of cancer in women
living with chronic non-communicable diseases [3].

METHODS

A cross-sectional, descriptive, and prospective study was con-
ducted at the General Hospital of Zone with Family Medicine
No.21 (HGZ/MF No.21), located in Le on, Guanajuato, Mexico
[4]. The study population consisted of diabetic women between
21 and 65 years of age who were beneficiaries of the hospital
and attended routine consultations at the Family Medicine De-
partment during the designated study period [72]. A non-proba-
bility convenience sampling method was used, as this approach
is considered appropriate for exploratory descriptive research in
clinical outpatient settings.[29].

The sample size was calculated using the formula for finite pop-
ulations, applying a 95% confidence level, a 5% margin of error,
and an expected prevalence rate of 5%. This calculation was
based on established epidemiological methods for cross-secti
al health studies [68].

where:

o Z-= itical Yalue for a 95% confi-
dence |

e p=0.05 ted prevalence of Pap smear test use.

* q=1-p

e d=0.05is the acceptable margin of error.
Substituting the values into the formula:
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Therefore, a minimum sample size of 73 participants was
deemed sufficient for this study, based on Cochran’s formula
for sample size calculation [29]. Inclusion criteria were women
aged 21 to 64 years with a confirmed diagnosis of type 1 or type
2 diabetes mellitus, who had initiated sexual activity, and who
provided written informed consent in accordance with ethical
guidelines [79]. Exclusion criteria included pregnancy or breast-
feeding status, nulliparity regarding sexual intercourse, refusal to
participate, or incomplete questionnaire responses. Participants
were eliminated if they voluntarily withdrew from the study, sub-
mitted inconsistent or unreliable information, or experienced
significant clinical changes during data collection, such as new
pregnancy diagnoses [29]. These criteria ensured the homogene-
ity and relevance of the sample to the study objectives, aligning
with current cervical cancer screening guidelines [1] and diabe-
tes care standards [2, 79].
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Where:

o 5 isthe odds of undergoing Pap smear testing,
B, is the intercept,

B, are the regression coefficients,

e X arethe independent predictor variables.

Results were reported as odds ratios (OR) with 95% confidence
intervals (Cl), and statistical significance was set at pj0.05p i
0.05pj0.05. A Bonferroni correction was applied when multiple
comparisons were conducted.

The results will be represented and analysed through descrip-
tive graphs, such as histograms, bar charts, and box plots. These
graphical representations will enable the identification of pat-
terns, distributions, and relationships among variables stud-

en-source platform is recog-
fficiency in conducting statistical anal-
d public health research, including the explo-
f sociodemographic and clinical predictors of screening
uptake [9, 10].

This comprehensive approach facilitates a nuanced interpreta-
tion of how sociodemographic, clinical, and behavioural variables
interact, ultimately informing targeted interventions to improve
cervical cancer screening adherence in this vulnerable popula-
tion [33, 58]. Previous studies have demonstrated that under-
standing these variables is essential to designing effective, con-
text-specific strategies to overcome barriers to Pap smear testing
among women with chronic diseases, including diabetes mellitus
[33, 58].

This study was approved by the Research Ethics Committee of
HGZ/MF No. 21 and complied with the ethical principles of the
Declaration of Helsinki [54]. All participants signed an informed
consent form, and their personal data were anonymized and
stored securely. Participant identification codes (e.g., DM-001)
were used to ensure confidentiality throughout the study [2].

RESULTS

Figure 1 illustrates the distribution of demographic and anthro-
pometric variables among the studied cohort, allowing for a
more intuitive understanding of central tendencies, dispersion,
and frequency patterns relevant to the analysis [52]. The age
distribution shows a unimodal curve with a concentration in the
50-59 years range, visually confirming the mean value previous-
ly reported and reinforcing the clinical importance of focusing
screening efforts within this age segment [59, 60].

The histogram of BMI displays a positively skewed distribution,
consistent with the predominance of overweight and obesity
identified in the descriptive statistics [73]. The interquartile range
(IQR), evident in the boxplot, confirms significant variability in
body composition among the participants. These findings visu-
ally support the relevance of anthropometric factors as potential
influencers of healthcare-seeking behaviours, including preven-
tive services such as cervical cancer screening [30, 32, 31].

Similarly, the graph representing the distribution of weight aligns
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with the non-normality detected by the Shapiro Wilk test (p i
0.05), reinforcing the need for nonparametric methods when as-
sessing associations between weight-related variables and Pap
smear uptake [9, 10]. This pattern also suggests the potential
utility of stratifying participants by weight categories in subse-
qguent analyses to explore differential adherence to gynaecolog-
ical screening [33].

The boxplot for height, by contrast, reveals a relatively symmetri-
cal distribution, supporting the result of normality (p ¢ 0.05) and
justifying the use of parametric statistical tests for this variable
in bivariate or multivariate analyses [9]. In addition, the distribu-
tion of age at menarche confirms early sexual maturation in the
cohort, while the histogram of initiation of sexual activity (ISA)
indicates a moderate left skew, suggesting a subset of women ini-
tiated sexual activity before age 18-an established risk factor for
HPV infection and, consequently, for cervical neoplasia [1, 5, 6].
Taken together, the graphical data provide a comprehensive
overview that complements the numerical findings and contrib-
utes to identifying trends and patterns worthy of further inves-
tigation [8]. These visualizations reinforce the heterogeneity of
the population and enable more precise correlations between
the sociodemographic and anthropometric context and the prev-
alence of Pap smear testing in this high-risk group of diabetic
women [5, 6, 8].

The detailed graphical analysis presented in Figure 1 thus offers
a solid framework for guiding subsequent statistical evaluations
and targeted public health strategies [43]. It also substantiates
the importance of considering individual level factors-such
age, BMI, and reproductive history-when designi ventio
to increase cervical cancer screening c a iabe
women in institutional settings [

B A R DA T TR
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Figure 1: Demographic and Anthropometric Characteristics of Di-
abetic Women at a General Hospital of Zone in Le' on, Guanajua-
to: Context for the Analysis of Pap Smear Prevalence.

Interpretation of Pap Smear Frequency by Educa-
tional Level among Diabetic Women

Figure 2 illustrates a horizontal bar chart representing the fre-
qguency of Pap smear testing among diabetic women, stratified
by their educational attainment [46]. The vertical axis indicates
the frequency of Pap smears categorized by time since the last
test (ranging from 0 to 5 or more years), while each horizontal
bar is segmented by educational level: No education, Kindergar-
ten, Primary, Secondary, High School, Technical Degree, and Uni-
versity [43]. The length of each coloured segment within a bar
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denotes the number (N) of women who fall within that frequen-

cy-education level category.

The figure reveals significant patterns in Pap smear utilization fre-

quency as influenced by educational level [30]:

e Frequency Zero (Never undergone the test): The largest
subgroup within this category consists of women with only
primary education (n = 8), followed by those with no formal
education (n =5).

e Frequency One (Last test approximately 1 year ago): This
group is primarily composed of women with secondary edu-
cation (n = 8) and university education (n = 11).

e  Frequency Two (Last test approximately 2 years ago): Most
women in this category have a primary education (n = 9).

e  Frequency Three (Last test approximately 3 years ago): The
highest frequencies are found among women with universi-
ty education (n = 11) and those with high school education
(n=7).

e Frequency Four (Last test approximately 4 years ago): A
small group primarily consisting of women with high school
education (n = 2).

e Frequency Five or More (Last test 5 or more years ago):
Only one woman reported this freques he had com-
pleted high school.

frequency highlights potential disparities in access to preventive
healthcare [31]. Women with lower educational attainment may
face significant barriers to screening, including limited health
literacy, reduced awareness of cervical cancer prevention, and
socioeconomic constraints that deprioritize preventive care [3,
5, 30]. These structural determinants have been widely docu-
mented as key influencers of screening behaviour, especially in
vulnerable populations such as women with chronic conditions
like diabetes mellitus [8, 9].

In contrast, women with higher educational levels may benefit
from increased health knowledge, better access to health-relat-
ed information, and greater participation in organized screening
programs [9, 10]. These advantages may translate into high-
er perceived benefits of early detection and increased trust in
healthcare systems, which are positively correlated with adher-
ence to screening guidelines [1, 5, 33].

Nevertheless, even among women with university-level educa-
tion, a non-negligible proportion reported infrequent or out-
dated screening (2 years), underscoring that educational attain-
ment alone does not guarantee compliance with recommended
screening intervals [42]. This finding supports the multifactorial
nature of screening adherence, where individual behaviour is
shaped by an interplay of knowledge, beliefs, accessibility, pro-
vider recommendation, and health care infrastructure [9, 33].

These findings underscore the need for tailored public health in-
terventions that consider educational background as a key deter-
minant of screening behaviour [58]. Educationally sensitive strat-
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egies, including culturally appropriate health education, patient
navigation programs, and enhanced communication from health-
care providers, should be implemented to reduce informational
and structural barriers among women with limited formal edu-
cation [33, 58]. Simultaneously, reinforcing screening behaviour
among all educational groups remains essential to achieve popu-
lation-wide adherence [79].

Future research should further investigate the interaction be-
tween education and other social determinants-such as occu-
pation, income level, marital status, and health insurance cover-
age-to clarify the complex web of factors influencing Pap smear
utilization among diabetic women [44]. Incorporating qualitative
approaches may also enrich the understanding of psychosocial
and contextual barriers to screening in this high-risk group [5, 6,
30].

among Diabetic Women
Distribution of

ners reporte
their Pap smé 69]. The horizontal axis represents the
number of sextal partners, while the vertical axis distinguishes
between “NO” (normal Pap smear result) and “YES” (abnormal
Pap smear result) [12]. Violin plots illustrate the probability den-
sity of the data for each group, boxplots summarize the median,
interquartile range, and outliers, and individual dots represent
each participant’s reported number of sexual partners.

The visual representation reveals the following trends [13]:

Normal Result (PAP abnormal = NO): The distribution of the
number of sexual partners in this group appears skewed toward a
lower number of partners [54]. The median is approximately one
sexual partner, and the highest density of observations is con-
centrated between one and two partners, as suggested by the
width of the violin plot [55]. Some outliers with a higher number
of sexual partners are observed.

Abnormal Result (PAP abnormal = YES): This group also shows a
distribution skewed toward fewer sexual partners, although with
slightly greater dispersion compared to the normal result group
[56]. The median is similarly around one partner. The violin plot
shows notable density between one and two partners, similar
to the normal group, but extends further toward a higher num-
ber of partners [52]. Several outliers with higher counts of sexual
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partners are present.

Overall, both groups (normal and abnormal Pap results) tend to
cluster around a low number of sexual partners, with similar me-
dians [53]. However, the presence of outliers in both groups with
higher partner counts suggests that this factor may be present in
a subpopulation of diabetic women regardless of Pap smear re-
sults [51]. The shape of the violin plots indicates a consistent fre-
quency distribution within the one to two partner range across
both groups [70].
These findings suggest that, within this sample of diabetic wom-
en, there is no marked difference in the distribution of sexual
partner count between those with normal and abnormal Pap
smear results [71]. Although human papillomavirus (HPV) infec-
tion-primarily transmitted through sexual activity and associat-
ed with multiple sexual partners-is the leading cause of cervical
cancer and abnormal Pap results [37], this descriptive analysis
does not reveal a direct or evident association between a higher
number of sexual partners and a higher frequency of abnormal
Pap results in this study population [1, 5, 6].
Several interpretations may explain this finding [78]. It is possible
that the prevalence of HPV infection withé ple is influ-
3| partners,

not always indicate an active high risk HPV
precancerous lesion [14]. It may also be due to
matory or infectious processes unrelated to HPV [8, 9].
Therefore, evaluating the relationship between the number of
sexual partners and Pap smear abnormalities warrants more ad-
vanced statistical analysis that controls for potential confounders
and assesses the significance of the observed trends [15].

Future investigations should incorporate molecular HPV testing
and comprehensive sexual health histories to better delineate
the interplay between sexual behaviour and cytological abnor-
malities, particularly in diabetic women who may have altered
immune responses influencing HPV persistence and progression
[33, 58] [Figure 3].

Figure 3: Distribution of Number of Sexual Partners According to
Pap Smear Results in Diabetic Women

Pap Smear Frequency by Marital Status Among
Diabetic Women

The horizontal bar chart depicts the frequency distribution of Pap
smear testing among diabetic women, stratified by marital status
[16]. The vertical axis categorizes Pap smear frequency by years
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since last test (0 to 5 years), while each horizontal bar is segment-

ed by marital status groups: Married, Divorced, Single, in a Free

Union, and Widowed [66]. The length of each colour-coded seg-

ment represents the number (N) of women within that specific

Pap smear frequency and marital status.

Key observations from the chart include [67]:

e Zero Frequency (Never had a Pap test): The largest subgroup
here is married women (N=10), followed by women in a free
union (N=2), widowed (N=2), and divorced (N=1). Notably,
no single women reported never having had a Pap smear.

e Frequency of One (Last test approximately 1 year ago):
Married women again predominate (N=19), with single
(N=2), in a free union (N=2), and divorced women (N=1) also
represented.

*  Frequency of Two (Last test approximately 2 years ago): Pri-
marily married women (N=10) and one divorced participant.

e  Frequency of Three (Last test approximately 3 years ago):
Married women (N=13) dominate, followed by those in a
free union (N=5), and one each divorced and single.

* Frequency of Four (Last test approximately 4 years ago): In-
cludes one married and one divorced woman.

e Frequency of Five or More (Last test 5 years ago): Only one
married woman reported this.

Overall, married women form the largest subgroup across nearly
all frequency categories, consistent with their majority represen-
tation in the sample [22]. When examining proportions within
each marital status category, notable trends emerge [21]:

e Asignificant portion of married women reported either n
er having undergone a Pap smear or having had one o

e Single women, though fewer in number, tend to cluster in
more recent screening categories, potentially reflecting
heightened preventive health awareness or different health-
care-seeking behaviour [32].

e Widowed women, another small group, primarily fall into
the never-tested category, possibly related to factors like ad-
vanced age or shifting health priorities [30, 31].

Marital status appears to be associated with Pap smear screening
frequency among diabetic women, a relationship supported by
prior studies indicating that social and relational factors influence
preventive care behaviours [31, 32]. The predominance of mar-
ried women who have infrequent or no screening might reflect
culturally mediated health beliefs or systemic healthcare barri-
ers [1, 3, 30]. The pattern among women in free unions similarly
highlights the need for tailored interventions to increase screen-
ing uptake in non-married populations [32].

The concentration of single women in recent screening catego-
ries aligns with evidence suggesting younger, single women often
engage more with preventive health services [32]. However, the
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small sample size warrants cautious interpretation [65].

Given the vulnerable status of diabetic women regarding cervical
cancer risk [9, 10, 11], understanding these marital status-related
disparities in screening is crucial for public health strategies aim-
ing to improve cervical cancer early detection and reduce mor-
bidity [2, 5, 6, 8] [Figure 4].

Figure 4: Frequency of Pap Smear Testing by Marital Status in
Diabetic Women

Pap Smear Frequency by Educational Level
Among Diabetic Women
The horizontal bar chart depj
ic women participati
testing, stratifi

corresponding to a specific
ation, Kindergarten, Primary School,
, High School, Technical Degree, and Universi-
The length of each segment within a bar represents the
number (N) of women with that particular testing frequency and
educational background.

An examination of the chart reveals the following distributions of

Pap smear frequency according to educational level [74]:

*  Frequency 0 years (Never had the test): Most women in this
category have a primary school education (8), followed by
those with no education (5), and those with university ed-
ucation (2).

e  Frequency 1 year (Last test approximately 1 year ago): The
largest group in this frequency consists of women with sec-
ondary school education (8), followed by those with univer-
sity education (11), primary education (2), and no education
(2).

e Frequency 2 years (Last test approximately 2 years ago):
Women with primary education predominate (9), followed
by one woman with no education and one with a technical
degree.

e Frequency 3 years (Last test approximately 3 years ago):
Most women in this group have university education (11),
followed by high school education (7), primary education
(1), and no education (1).

e Frequency 4 years (Last test approximately 4 years ago):
This small group includes two women with high school ed-
ucation.

e Frequency 5 or more years (Last test 5 years ago): Only one
woman with high school education is represented in this cat-
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egory.
Overall, the chart suggests a complex relationship between ed-
ucational attainment and Pap smear frequency [45]. A notable
proportion of women with lower levels of education (no edu-
cation or primary school) reported never having undergone the
test, consistent with findings that lower educational levels are as-
sociated with reduced screening rates [31, 32]. In contrast, more
recent testing frequencies (approximately 1 and 3 years ago) ap-
pear to be more common among women with higher education-
al levels (secondary school and university) [31, 32].

These data suggest a possible positive association between ed-
ucation level and Pap smear frequency among diabetic women
[50]. The higher proportion of women with little or no formal
education who have never had the test may reflect lower aware-
ness of the importance of screening, reduced access to health
information and services, or socioeconomic barriers that limit
engagement in preventive healthcare [31, 32, 30].

Conversely, the greater representation of women with higher ed-
ucation (secondary school and university) in the more recent test-
ing categories may indicate better understanding of the benefits
of screening, improved health literacy, and a higher likelihood of
participating in preventive programs [31, 9, 10]. Nonetheless, it
is important to note that even within higher educational grou
some women still do not undergo Pap testing regularl
also reported in prior studies [31, 32].

These findings underscore the im
lic health strategies tailor,

en with higher educational at-
ening frequency appears better, there is
force adherence to periodic screening recom-

tainment, alt
still room to
mendations [10].

It is also essential to recognize that education is a key socioeco-
nomic determinant often associated with other health-related
factors [31]. Future research could explore in more depth the in-
teraction between educational level, healthcare access, cervical
cancer knowledge, and screening behaviours in this specific pop-
ulation [36] [Figure 5].

Figure 5: Frequency of Pap Smear Testing by Educational Level in
Diabetic Women

Educational Level by Vaginal Infection Status
Among Diabetic Women

© Under License of Creative Commons Attribution 4.0 License

The horizontal bar chart displays the distribution of education-
al attainment among diabetic women in the study, stratified by
whether they reported having experienced vaginal infections
(“Yes”) or not (“No”) [34]. The vertical axis denotes the presence
or absence of vaginal infections. Each horizontal bar is divided
into colour-coded segments, with each colour representing a
specific level of education: Kindergarten, Primary School, Sec-
ondary School, High School, Technical Degree, No Education, and
University [47]. The length of each segment within a bar corre-
sponds to the number (N) of women with that educational level
and vaginal infection status.

Upon reviewing the chart, the following distributions of educa-

tional levels by vaginal infection status are observed [49]:

e No Vaginal Infections (“No”): The majority of women in this
group have completed secondary school (23), followed by

primary school (22), university education (2), high school (1),

kindergarten (1), and no education (1),.Ma women with a

e Among women without infections, secondary school is
slightly more prevalent than primary school.

e Among those with infections, primary school slightly sur-
passes secondary school in frequency.

Other educational levels (kindergarten, high school, university,
and no education) are represented to a lesser extent in both
groups, and no participants with a technical degree are observed
[62].

This distribution is consistent with prior studies indicating that
lower educational attainment is associated with higher prev-
alence of infections and poorer health outcomes, including in
diabetic populations [31, 32, 33]. Education level frequently
correlates with socioeconomic status and access to health in-
formation, which influences knowledge about hygiene, disease
prevention, and timely health care utilization [33, 32]. Women
with lower education may have limited awareness about infec-
tion prevention or face barriers to care that exacerbate infection
risk [33, 58].

Although this chart suggests a potential association between
educational level and the presence of vaginal infections in this
sample of diabetic women, it is important to emphasize that this
is a descriptive observation and does not establish causality [63].
Other contributing factors-such as hygiene practices, sexual be-
haviour, diabetes control, and healthcare access-may also influ-
ence the presence of vaginal infections and interact with educa-
tional level in complex ways [2, 33].

Therefore, the observed trend where women with only primary
education report slightly higher infection frequency may reflect
underlying socioeconomic and healthcare disparities, consistent
with evidence that education impacts health literacy and preven-
tive behaviours [31, 32] [Figure 6].
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Figure 6: Educational Level by Vaginal Infection Status in Diabetic
Women

Marital Status by Vaginal Infection Status Among
Diabetic Women

The horizontal bar chart illustrates the distribution of marital sta-
tus among diabetic women in the study, stratified by the pres-
ence (“Yes”) or absence (“No”) of self-reported vaginal infections
[64]. The vertical axis represents the vaginal infection status.
Each horizontal bar is segmented by colour, with each segment
corresponding to a specific marital status: Married, Divorced,
Single, Cohabiting (Common-law Union), and widowed [76]. The
length of each segment indicates the number (N) of women with
that marital status and vaginal infection condition.

Upon examining the chart, the following distributions of marital

status by vaginal infection status can be identified [80]:

* No Vaginal Infections (“No”): Most women in this category
are married (36), followed by widowed (9), single (2), cohab-
iting (2), and divorced (1).

e  With Vaginal Infections (“Yes”): Similarly, most women in
this group are also married (17), followed by widowed (2),
single (2), and divorced (1). No women in this group report;
ed being in a common law union.

In both groups-those with and without vagi
ried status predominates, which ma its
overall sample [26]. Howev

widows re
¢ Single and divorced women show similar representation
across both groups.
¢ No cohabiting women are present in the vaginal infection
group.
These patterns may suggest a potential association between mar-
ital status and the presence of vaginal infections in this sample of
diabetic women [28]. The higher proportion of married women in
the non-infection group could imply that being married is not as-
sociated with a greater likelihood of reporting vaginal infections
in this population. However, given that married women comprise
the largest group overall, this finding might simply reflect group
size rather than a protective association [14].

The absence of cohabiting women in the infection group is nota-
ble, though the small number of women in this category overall
limits any firm conclusions or generalizations [12].

The similar proportions of single and divorced women across
both groups suggest that marital status, in isolation, may not be a
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strong determinant of vaginal infection status in these subgroups
[13].

It is important to recognize that marital status is a multifaceted
variable that may be linked to other influential factors such as
sexual activity, healthcare access, and socioeconomic status [7].
To better understand the potential relationship between mari-
tal status and vaginal infections among diabetic women, more
advanced statistical analyses would be necessary-controlling for
these confounding variables and assessing the significance of ob-
served differences [8]. Additionally, exploring underlying mecha-
nisms through which marital status might influence susceptibility
to or reporting of vaginal infections would add value to future
research [9] [Figure 7].

Figure 7: Marital Status by Vaginal Infection Status in Diabetic
Women for a visual representation of these findings [10].

apillomavirus

Educational Level by Human

niversity [77]. The length of each segment cor-
ds to the number (N) of women with that level of educa-
tion and HPV test result.

Upon reviewing the chart, the following distributions of educa-

tional levels by HPV test result are observed [78]:

e HPV Negative (“No”): The majority of women in this group
have a secondary school education (27), followed by primary
education (22), university (3), high school (2), kindergarten
(2), and no formal education (1). No women in this group
reported having a technical degree.

e HPV Positive (“Yes”): Among those with a positive HPV re-
sult, most women have primary education (8), followed by
secondary education (4), kindergarten (1), and no formal
education (1). There are no women in this group with high
school, university, or technical education.

Overall, among women with a negative HPV result, secondary
and primary education levels predominate, and there is also
representation of higher education levels [74]. In contrast, the
HPV-positive group is composed primarily of women with lower
educational attainment, specifically primary and secondary lev-
els, with no representation of higher education in this sample
[75].

These findings suggest a possible inverse association between
educational level and HPV positivity in this sample of diabetic
women [76]. The higher proportion of women with lower edu-
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cational attainment in the HPV positive group, and the presence
of women with higher education exclusively in the HPV-negative
group, may indicate that lower education is associated with in-
creased HPV infection risk [73].

This pattern may reflect underlying socioeconomic and informa-
tional disparities, as educational level often influences knowl-
edge about sexually transmitted infection (STI) prevention,
sexual health practices, and access to healthcare services [72].
Women with higher education may have greater awareness of
HPV prevention strategies-including vaccination (although this
variable is not included here)-safer sexual practices, and access
to preventive healthcare [4].

Nonetheless, it is essential to interpret these findings cautiously
[3]. This is a descriptive analysis and does not establish causali-
ty [5]. The relatively small sample size in the HPV-positive group
limits the generalizability of these observations [29]. Further in-
ferential statistical analyses would be required to assess the sig-
nificance of the observed differences and control for potential
confounding factors such as age at sexual debut, number of sex-
ual partners, and screening history [68] [Figure 8].

marital sta-
y the result of their
* negative (“No”) or positive

horizontal bar%*segmented by colour to represent distinct mar-
ital status categories: Married, Divorced, Single, Common-law
Union, and Widowed [1]. The length of each segment corre-
sponds to the number (N) of women with that marital status and
HPV result.

From the lower bar chart, the following distributions of marital

status by HPV test outcome can be observed [59]:

e HPV Negative (“No”): The majority of women with a nega-
tive HPV result are married (43), followed by widowed (8),
single (4), in a common-law union (3), and divorced (1).

e HPV Positive (“Yes”): Most women in this group are also
married (10), followed by widowed (3), and divorced (1).
No women in this group are reported as single or in a com-
mon-law union.

In both groups (HPV negative and positive), married women

constitute the largest proportion, which may reflect the overall

marital status distribution in the sample [60]. However, further

examination of the proportions within each marital status cate-

gory reveals some trends [61]:

e The proportion of married women is higher in the HPV-neg-
ative group than in the HPV-positive group.
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e Widowed women also show a slightly higher representation
in the HPV-negative group.

¢ Single and common-law union women are not represented
at all in the HPV-positive group.

The graph suggests possible associations between marital status
and HPV test positivity in this sample of diabetic women [62].
The higher proportions of married and widowed women in the
HPV-negative group may indicate that these marital statuses are
not associated with an increased likelihood of HPV infection in
this population [63]. However, since married women constitute
the largest subgroup overall, their predominance in both catego-
ries may simply reflect the underlying sample distribution [64].
The absence of single and common-law union women in the
HPV-positive group is a noteworthy finding, although the total
number of women in these marital categories may be small,
limiting the generalizability of this observation [65]. This could
suggest a lower prevalence of HPV in these groups within this
particular sample, but further investigation is warranted [66].

Marital status is a complex variable that may be related to pat-
terns of sexual activity and other risk factors for HPV infection
[67]. To better understand these potential associations, more ad-

vanced statistical analyses controlling fo ariables-such

as age at sexual debut, number ud d history of
cervical cancer screeni ssary
LH
|

r
Figure 9: Marital Status by HPV Test Results in Diabetic Women
for a visual summary of the findings.

Presence of Vaginal Infections by Last Family

Planning Method Used in Diabetic Women

The horizontal bar chart displays the distribution of the last fam-
ily planning (FP) method used by diabetic women, categorized
by whether or not they reported experiencing vaginal infections
(“Yes” or “No”) [70]. The vertical axis lists the FP methods: In-
trauterine Device (IUD), Hysterectomy, Injections, Mirena (Levo-
norgestrel-Releasing Intrauterine System), None, and Bilateral
Tubal Occlusion (BTO) [71]. Each horizontal bar is divided into co-
loured segments representing the presence or absence of vaginal
infections. The length of each segment reflects the number (N) of
women who used that FP method and reported or did not report
vaginal infections.

From the upper bar chart, the following distributions can be ob-

served regarding the presence of vaginal infections by FP method

[72]:

e |UD: The majority of IUD users reported no vaginal infections
(7 women), while 3 did.

e Hysterectomy: The single woman who reported undergoing
a hysterectomy did not report vaginal infections.

e [njections: The one woman who used injections as a method
reported no vaginal infections.

e Mirena: The one woman who used Mirena also reported no
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vaginal infections.

e None: Among women who reported using no FP method,
the majority reported no infections (30), but 14 did.

e BTO: Most women with BTO reported no infections (10),
while 6 did.

In general, across most FP methods (1UD, None, BTO), the propor-
tion of women without vaginal infections is greater than those
who reported infections [4]. Methods involving surgical proce-
dures (Hysterectomy, BTO) or intrauterine devices (IUD, Mirena)
show variable proportions of reported infections [12]. The group
not using any FP method also presents a notable number of vag-

inal infection cases [13].

This chart suggests a potential relationship between the last FP

method used and the presence of vaginal infections in this sam-

ple of diabetic women [71]:

e The IUD, being a foreign body within the uterus, may in-
crease the risk of infection in some users, as reflected by the
proportion of reported cases [8].

e The absence of vaginal infections in women with hysterecto-
my is expected, given that this procedure typically involves
removal of the uterus and often the cervix, reducing the risk
of certain infections [9].

e Hormonal methods such as injections and Mirena do not ap-
pear to be associated with vaginal infections in the few cas-
es reported; however, the limited number of users prevents
strong conclusions [10].

e The group not using any FP method shows a substantial pro-
portion of women with vaginal infections, suggesting the in-
fluence of factors unrelated to FP methods [11].

e BTO, as a permanent method that does not involve inserti
of a device into the genital tract, shows fewerss

could be

analysis is significant associa-
tions exist B vaginal infections, account-
ing for group ing for confounding variables [75]
[Figure 10].

Figure 10: Vaginal Infections by Last Family Planning Method
Used in Diabetic Women for a visual summary.

History of Human Papillomavirus (HPV) Test Re-
sults According to the Most Recent Contracep-
tive Method Used in Diabetic Women

© Under License of Creative Commons Attribution 4.0 License

The horizontal bar chart illustrates the distribution of the most
recent contraceptive method used by diabetic women partici-
pants, differentiating between those with negative (“NO”) and
positive (“YES”) results on the Human Papillomavirus (HPV) test
[77]. The vertical axis displays the contraceptive methods: IUD
(Intrauterine Device), Hysterectomy, Injections, Mirena (Levo-
norgestrel Releasing Intrauterine System), None, and Bilateral
Tubal Occlusion (BTO) [78]. Each horizontal bar is segmented by
colour to represent the HPV test result. The length of each seg-
ment corresponds to the number (N) of women who used that
contraceptive method and tested either negative or positive for
HPV.

Upon examining the chart, the following distributions of HPV test

results by contraceptive method were identified [79]:

e |UD: Most IUD users tested negative for HPV (8 women),
while 2 tested positive.

e Hysterectomy: The single woman reporting hysterectomy
had a negative HPV result.

e Injections: The only woman using contraceptive injections
tested negative for HPV.

e Mirena: The sole Mirena user also tested negative for HPV.

e None: Among women not using any contraceptive method,
most tested negative for HPV (33 women), whereas 11 test-
ed positive.

e BTO: The majority of wom
tested negative for

cohort of diabetic women [30]:

e The IUD is associated with a higher proportion of negative
HPV results, although some positive cases were observed
[31].

e Hysterectomy, which often involves removal of the cervix,
may reduce the likelihood of HPV detection, consistent with
the single negative case reported [32].

e Hormonal methods (injections and Mirena) were not associ-
ated with positive HPV results in this limited sample, though
small numbers preclude definitive conclusions [33].

e The absence of contraceptive use correlates with a notable
prevalence of positive HPV results, suggesting that not using
contraception does not confer protection against HPV infec-
tion [34].

e Bilateral tubal occlusion is predominantly linked to negative
HPV results, with only one positive case [35].

It is important to consider that HPV infection is primarily related
to sexual behaviour and exposure to the virus [36]. The contra-
ceptive method itself does not directly prevent HPV infection,
although certain methods-such as condom use (not included
in this chart focusing on long-term or permanent contraceptive
methods)-may reduce transmission risk [37]. These data indicate
variability in HPV prevalence among users of different contra-
ceptive methods; however, further detailed statistical analyses
controlling for confounders such as number of sexual partners
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are necessary to determine the significance of these associations
[38] [Figure 11].

Figure 11: History of Human Papillomavirus (HPV) Test Results
According to the Most Recent Contraceptive Method Used in Di-
abetic Women [39].

Age at Initiation of Sexual Activity (Al-SA) Ac-
cording to History of Vaginal Infections

The figure combines boxplots, violin plots, and individual data
points to depict the distribution of age at initiation of sexual ac-
tivity (Al-SA, in years) in a cohort of diabetic women [40]. The
data are stratified by self-reported history of vaginal infections:
“NQO” (no history) and “YES” (history present) [41]. The horizon-
tal axis represents Al-SA, while the vertical axis differentiates be-
tween the infection history groups [42]. The violin plots illustr:
the probability density distribution of Al-SA withi
boxplots summarize central tendencies apgdi
vidual points represent each obs

the “NO” gr¢
tendencies, ti e is substantial overlap in the distributions, in-
dicating that Al-SA alone is not a definitive distinguishing factor
between groups [46]. The presence of outliers in both groups un-
derscores individual variability in age at sexual debut within this
sample [47].

The observation of a marginally earlier Al-SA in the vaginal infec-
tion group may suggest a potential association with longer expo-
sure to risk factors for infections, including sexually transmitted
infections (STlIs) [48]. However, the magnitude of this difference
and the overlapping distributions suggest that AI-SA by itself is
unlikely to be the primary determinant of vaginal infection his-
tory in this diabetic female population [49]. Other factors-such
as frequency of sexual activity, protective practices, individual
susceptibility influenced by diabetes, and additional health be-
haviours-may exert a more significant impact [52]. Inferential sta-
tistical analyses are warranted to assess the significance of this
difference and the potential influence of covariates [53] [Figure
12].
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Figure 12: Age at Initiation of Sexual Activity (Al-SA) According to
History of Vaginal Infections [54, 55].

DISCUSSION

This cross-sectional descriptive study assessed the prevalence
of Papanicolaou (Pap) test utilization and its associated factors
among women diagnosed with type 2 diabetes mellitus (DM2)
receiving care at a secondary-level hospital in Le’on, Guanajua-
to, Mexico [56]. The findings reveal a suboptimal screening ad-
herence landscape, shaped by a complex interplay of individu-

v, the results
ature, their

s figure falls markedly short
age for nondiabetic women, which
]. These results support the notion that DM2
y represents a biological risk factor for cervical cancer (CC)
but also a marker of health inequities in preventive care utiliza-
tion [38, 30].

A significant age gradient was observed: younger women (21-35
years) were less likely to undergo screening compared to older
women (50-64 years) [61]. This discrepancy may reflect a lower
perceived cancer risk among younger adults or a tendency to pri-
oritize acute complications of diabetes over preventive care [32].
The educational level emerged as a key predictor: 60% of women
with university level education had a recent Pap test, compared
to less than 20% of those with incomplete primary education
[62]. This finding aligns with global literature highlighting educa-
tion as a facilitator of health literacy, health-seeking behaviour,
and effective system navigation [79, 43].

Furthermore, prior medical counselling was associated with a
3.5-fold increase in screening adherence, underscoring the es-
sential role of healthcare providers in promoting preventive be-
haviour and empowering patients during routine consultations
[32].

Comparison with the Literature

Our findings are consistent with evidence from other diabetic
populations [63]. Studies from India and the United States report
a 16-18% lower Pap test adherence among diabetic women com-
pared to non-diabetics, even after adjusting for socioeconomic
status [30, 2]. Similarly, the link between lower educational at-
tainment and reduced screening is well-documented in Brazil
and Colombia, where women with minimal formal education are
2.3 times more likely to forgo Pap testing [43].

Contrasts arise when compared with European cohorts, where
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screening rates appear uniform across age groups-likely attribut-
able to universal health coverage, automated reminder systems,
and broader availability of self-sampling kits [60]. In our cohort,
obesity (present in 74% of participants) emerged as both a phys-
ical and psychological barrier [64]. While our data highlight the
inadequacy of available equipment (e.g., specula, exam tables),
studies from Canada and Australia emphasize the role of body
image issues and provider bias in discouraging screening partici-
pation [30, 32, 31].

Clinical and Public Health Implications

The results of this study highlight the need to rethink diabe-
tes care models to incorporate integrated, biopsychosocial ap-
proaches to prevention [65]. The following strategies are sup-
ported by the literature and may help improve cervical cancer
screening coverage [66]:

Systematic Integration of Pap Testing into Chronic Care: Rou-
tine DM2 follow-up appointments should systematically include
reproductive health indicators, particularly cervical screening
status [67]. This approach, successfully implemented in Chile’s
“preventive bundle” model, has demonstrated a 30% increase in
screening coverage by reducing fragmentation of care [68].

Tailored Health Education Interventions: Culturally and linguis-
tically appropriate educational materials must be develop
particularly for women with limited schooling [69

Pap test [33].
Motivational
Healthcar

viewing a

health engagel &nt aniong underserved populations [33].

Infrastructure Adaptation for Obese Women: Healthcare facili-
ties must be equipped with bariatric exam tables, larger specula,
and private examination spaces [71]. Physical barriers should not
prevent access to cancer screening for women living with obesity
[72].

Study Limitations

This study has several limitations inherent to its cross-sectional

design [4]:

¢ Small sample size (n = 73), which limits the statistical power
to detect associations in key subgroups, such as women with
prior HPV infection or hysterectomy history [12].

e Recall bias, as screening history was self-reported and not
validated through medical records [13].

¢ Institutional context, given that all participants received care
through the Mexican Social Security Institute (IMSS) in an
urban setting, limiting generalizability to rural or uninsured
populations [7].

e Unmeasured variables, including HPV vaccination status,
cervical cancer knowledge, cultural barriers (e.g., embar-
rassment), and access to transportation-factors previously
identified as influential in screening adherence [39].

Recommendations for Future Research

e Longitudinal studies exploring causal relationships between
glycaemic control (e.g., HbAlc), chronic inflammation, and
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cervical lesion progression [8].

e Qualitative research using in-depth interviews to explore
cultural and psychological barriers to screening among indig-
enous women, migrants, and those living in rural areas [9].

e Randomized controlled trials comparing the effectiveness
of digital health interventions (e.g., SMS reminders, mobile
health apps) versus traditional community-based strategies
[10].

e  Cost-effectiveness analyses examining the feasibility of im-
plementing co-testing (HPV + Pap) in diabetic populations, as
recommended by current international guidelines [11].

CONCLUSION

This study highlights a critical gap in cervical cancer prevention
among women with type 2 diabetes mellitus in a secondary-lev-
el healthcare setting in Mexico. Despite their elevated risk pro-
file, nearly half of the participants had not undergone a Pap test
within the recommended interval, with gé

g routine screening during
targeted health education, provider
ational counselling, and infrastructural adjust-
that reduce physical and psychological barriers. Address-
ing these gaps requires coordinated efforts across policy, clinical
practice, and community engagement to ensure that vulnerable
populations-especially women with chronic conditions-receive
equitable and timely cancer prevention services.

Future research should further explore the sociocultural and sys-
temic factors limiting screening uptake, while evaluating innova-
tive interventions that bridge the divide between chronic disease
care and preventive health.
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