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We identified patient and healthcare system factors related to receipt of screening results and attendance to
colposcopy among patients with positive screening results in a cervical cancer screening program in Mexico City,
Mexico. We analyzed data from 1,351 patients with high-risk human papillomavirus (HPV)-positive results from
two screening demonstration studies conducted between 2017 and 2018. Factors associated with receipt of

Colj
Agf;::;?;ﬂeening results screening results and with adherence to a colposcopy appointment were identified using multivariable logistic
Mexico regression. Participants had a median age of 40 years (IQR = 32-48), 60% had less than high school education,

and 74% had a previous Pap screening in the last 5 years. Fifty-five percent of participants retrieved their
screening results at the healthcare facility (HCF) without any reminder. Providing an email address for contact
information, attending a HCF with family medicine, and receiving care from experienced nurses were associated
with greater adherence to obtaining screening test results. Fifty-seven percent of participants attended their first
scheduled colposcopy appointment. Providing a phone number improved adherence to colposcopy, whereas
longer travel times between the HCF and the colposcopy clinic was associated with a decrease in colposcopy
adherence. Having a Pap test in the last 5 years was positively associated with better compliance with both
outcomes. Securing contact information may help to overcome barriers to future follow-up. Additional research
is necessary on strategies for obtaining screening test results and scheduling appointments, which may help
address barriers to access, such as limited staff availability, distance from the clinic, and travel costs.

cancer care. A robust colposcopy program also facilitates treatment
when precancer is detected.

1. Introduction

Screening is a key tool for cervical cancer (CC) prevention (Schiff-
man et al., 2007 Sep 8). Effective screening includes not only the
screening test itself but also prompt diagnosis and treatment, if neces-
sary, following abnormal screening results (World Health Organization,
2013). Colposcopic evaluation is a key component of a successful
screening program, providing diagnostic confirmation of abnormal
screening results (Burness et al., 2020). Current Mexican guidelines call
for patients with abnormal cytology results to be referred to colposcopy
clinics for diagnostic confirmation and treatment of precursor lesions or

In Mexico, a national CC screening program has existed since the
1970s (Judrez-Vergara and Meza-Banda, 1986). Nonetheless, it has had
a limited impact on cancer incidence and mortality (Nacional, 2011;
Palacio-Mejia et al., 2009). Significant previous efforts have focused on
improving screening, most recently with the introduction of high-risk
human papillomavirus (hrHPV) testing (Hurtado-Salgado et al., 2018).
However, without high rates of completion over the entire screening and
treatment cascade, improved hrHPV test sensitivity will not lead to a
significant reduction in CC incidence and mortality. Inadequate
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colposcopy follow-up is a primary gap in Mexico’s CC prevention pro-
gram (Lazcano-Ponce et al., 2014; Secretaria de, 2007, 2019). According
to the country’s Ministry of Health, only 62.3% of patients with a pos-
itive screening result followed up for colposcopy (Secretaria de, 2019).

Colposcopy follow-up rates may depend on individual, family, health
system, and community/structural factors (Bosgraaf et al., 2013 Dec;
Eggleston et al., 2007; Pritham et al., 2014; Swancutt et al., 2008 Jan;
Yabroff et al., 2000 Oct; Zapka et al., 2010; Percac-Lima et al., 2010
Nov). A synthesis of reviews of studies published between 1980 and
2008 highlights non-patient-level factors associated with improved
colposcopy adherence, such as an urban setting, greater social support,
or favorable perceived social norms (Zapka et al., 2010). Most studies
conducted in the United States reported the effects of patient individual
characteristics and structural factors on colposcopy follow-up (Carrillo
et al., 2021 Jan 6; Hui et al., 2014 Oct; Brooks et al., 2002 Jan; Miller
et al., 2017 Jul). Data are scarce regarding colposcopy adherence in
Latin American and other low- and middle-income countries (LMICs).
Recently, a Brazilian study of patients with positive hrHPV test results
showed that younger age and having a negative cytology result were
associated with lower colposcopy adherence. In addition, the study
found that patients at clinics that provided both screening test and
colposcopy services were more likely to attend colposcopy compared to
those whose clinics needed to make external referrals for colposcopy
(Buss et al., 2021 Jan).

It is important to understand how factors at different contextual
levels influence adequate colposcopy follow-up care for abnormal CC
screens in Mexico (Torres-Ibarra et al., 2016 Apr; Salmeron et al., 2016
Apr). Identifying barriers and facilitators to colposcopy adherence can
inform interventions to improve it.

2. Methods
2.1. Population

Our study population comprised women participating in the For-
warding Research for Improved Detection and Access for CC Screening
and Triage (FRIDA) Study and the FASTER-Tlalpan Study (HPV-FASTER
is a concept that offers HPV vaccination and screening to patients aged
up to 45-50 years) (Bosch et al., 2016 Feb), both previously described
(Torres-Ibarra et al., 2016 Apr; Salmerén et al., 2016 Apr). Briefly, these
studies aimed to assess different triage strategies for hrHPV-based CC
screening as well as a combined prevention strategy including HPV
vaccination and hrHPV testing. Both studies were conducted in primary
healthcare facilities (HCFs) in Mexico City’s Tlalpan Jurisdiction in
2017-2018. Tlalpan is one of the 16 municipalities in Mexico City, with
a total population of 699,928 inhabitants, 22% of them ranked in a high
and very high degree of marginalization. Indeed, Tlalpan is the second
municipality in Mexico City with the greatest inequality and concen-
trates 4 of the 10 localities with<1,000 inhabitants with a higher degree
of social backwardness. The main economic activities are trade and the
provision of services. Regarding the health care provision, Tlalpan has
23 Health Centers, all of them under the responsibility of the Mexico
City Ministry of Health (de Desarrollo, 2016). In this study we worked
with 8 primary health centers (see Appendix for more details about the
healthcare facilities). One colposcopy clinic provided medical attention
to all participants. The colposcopy clinic was located 3 to 9 miles by car
from the various Tlalpan Jurisdiction healthcare centers included in this
study. However, almost all users of public health services do not own a
car and depend on public transportation. It means that women from the
most distant healthcare center of our study must take two separate buses
and spend about 1 h and 46 min to reach the colposcopy clinic. (Ap-
pendix. Table Al) It is important to note that Tlalpan has an underde-
veloped road system, which means that in addition to long transfer
times, people -particularly those from more marginalized areas- face
insufficient coverage and poor-quality public transportation, restricting
users’ mobility needs (Gobierno, 2023).
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2.2. Study procedures

Research nurses recruited women aged 25 to 64 years at health fa-
cilities during routine medical care visits. During the recruitment visit,
all consenting participants (n = 7,103) underwent screening procedures.
A pelvic examination was performed to obtain a cervical sample for
hrHPV testing. Nurses also administered a questionnaire on socio-
demographic, sexual, and reproductive characteristics. At the end of the
visit, each participant received a card with a date for when the hrHPV
results would be available.

Patients returning to the health center received their hrHPV
screening result and counseling from a nurse. For those who did not
return, research staff attempted to contact them, to ask them to retutn to
their health center. The current analysis includes 1,351 participants who
had a positive hrHPV screening result. All women found positive for
hrHPV infection were invited to colposcopy evaluation, regardless of the
triage results. Nurses explained the need for and usefulness of colpos-
copy to identify possible lesions and treat them in a timely manner.
Along with the result sheet, the nurse provided a sheet with the
appointment date for colposcopy.

Patients who attended the colposcopy clinic on the scheduled date
received the colposcopy exam and, if indicated, treatment. If a patient
missed the appointment, a research staff member phoned to reschedule,
offering flexible scheduling options. These studies were approved by the
institutional review board of Mexico’s National Institute of Public
Health.

2.3. Outcome assessment

We explored factors associated with adherence to colposcopy as a
main outcome. Participants were considered adherent if they attended
the first scheduled appointment for colposcopy (Fig. 1). In addition, we
examined factors associated with adherence to obtaining screening tests
results, defined as returning to the healthcare center to retrieve their
initial screening result and their referral to colposcopy, if indicated.

2.4. Potential predictors

We examined potential barriers and facilitators to colposcopy follow-
up based on previously reported factors in other contexts, for example
after an abnormal Pap test in developed countries (Bosgraaf et al., 2013
Dec; Eggleston et al., 2007; Pritham et al., 2014; Swancutt et al., 2008
Jan; Yabroff et al., 2000 Oct; Zapka et al., 2010; Percac-Lima et al., 2010
Nov). We included patient’s age (25 to 35 years, 36 to 50 years, and over
50 years), education (primary school or less, secondary school, high
school, and university), and employment status (paid vs unpaid work).
The variables of providing a cell phone number, a home phone number,
and an email address were assessed to evaluate their availability as
patient communication methods.

Age at sexual debut was based on the question “How old were you
when you had your first sexual intercourse?” We classified responses
into the categories of < 18 years and > 18 years. Eighteen is the age of
legal adulthood in Mexico. Number of lifetime sexual partners was
categorized into < 5 partners and > 5 partners. Gravidity was the total
number of times a participant has been pregnant, calculated as the sum
of deliveries, caesarean sections, and abortions, and dichotomized as
nulligravida or gravida. Based on Mexican screening guidelines, we
categorized self-reported previous Pap screening history as never, >5
years ago, and < 5 years ago. A participant was defined as having pre-
vious treatment for any kind of cervical lesion based on self-report.

To explore characteristics of the HCF of potential relevance to study
outcomes, we classified facilities as follows: a) public HCF without
family medicine, which were the smallest facilities, operated by a gen-
eral practitioner and a nurse; b) HCF outside of the public health service
system without family medicine, one operated by municipal services and
the other by a private university in Mexico City; ¢) public HCF with
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Fig. 1. Flowchart of colposcopy follow-up after abnormal screening, FRIDA and FASTER-Tlalpan Study, Mexico City.

family medicine, which are the biggest facilities offering primary
healthcare services and which include clinical laboratories and the
ability to perform x-ray studies. We treated the three categories as an
ordinal scale that assumed increasing quality of care, more health re-
sources, and staff with more training.

We also investigated whether improving the physical infrastructure
of the rooms where cervical screening was performed was associated
with our outcomes. That included the installation of bathrooms; sinks
inside or near the examination rooms; and the presence of gynecological
tables, examination rooms, basic equipment, and supplies for the col-
poscopy clinic.

Travel time between the healthcare center and the colposcopy clinic
was estimated as the mean time in minutes required to travel from one to
the other. Nursing staff experience was defined as the number of years of
service in CC screening programs, including sample collection and
counseling related to screening results. In Mexico, nursing students in
the last year of the university career must carry out an internship
working in clinical practice, mostly in public health services. It is known
that the smallest and more distant healthcare facilities are under the
responsibility of intern healthcare staff (physicians and nurses). In our

study, two types of nurses participated in the cervical cancer screening
program: nursing students and registered nurses, the latter of whom had
extensive professional experience working with cancer screening pro-
grams and even some of them in research projects. Since it has been
reported that communication skills -which are key for counselling- are
lacking for nursing students (Gardiner and Sheen, 2016 May); (Arranz
et al., 2005 Feb) we classified the nursing staff experience as more
experienced; otherwise, they were considered less experienced.

2.5. Data analysis

Demographic characteristics, smoking status, and sexual and repro-
ductive health history were presented using summary statistics, with
median and interquartile range (IQR) for continuous variables and fre-
quencies and percentages (%) for categorical variables.

Univariate and multivariable logistic regression analyses were per-
formed to identify factors associated with the outcomes. For these an-
alyses, we excluded 12 observations that had missing information in any
of the variables included in the analyses, except for the Not applicable
category for the variable previous treatment for cervical lesions.
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Variables with p-values < 0.20 in the univariate analysis were
included in multivariable logistic regression models (Maldonado and
Greenland, 1993 Dec 1). For analysis, age, education, smoking status,
number of lifetime sexual partners, previous Pap screening, and type of
HCF were treated as ordinal variables. We calculated p-values for trend
(Wald statistic) with these variables treated as continuous in the models.
A two-sided p-value of 0.05 was used to determine statistical signifi-
cance. Stata 14 software (Stata Corp, Texas, USA) was used for the
analysis.

3. Results

In total, 1,351 participants tested positive for hrHPV, with a median
age of 40 years (IQR = 32-48). Characteristics of the study population
are summarized in Table 1. The majority had a high school education or
less (85%), did not have paid work (53%), and were never smokers
(56%). Fifty-five percent of our participants reported starting sexual
activity at 18 years or older. Most reported having previous experience
in the screening program, with only 11% reported never having had a
previous Pap.

3.1. Compliance to returning to the clinic to obtain screening test results

Among participants with positive hrHPV results, 55% retrieved their
results at the primary care center without any reminder (Table 1). Age
distribution was similar among those who retrieved and did not retrieve
their screening results, and of these groups, 35% and 28%, respectively,
had provided an email address.

Seventeen percent of participants who received their screening re-
sults had completed a university degree compared to 13% among those
who did not receive their results. Among participants who retrieved
their results, 52% were screened at a HCF with a family medicine and
8% were screened by less experienced nurses. Among participants who
did not retrieve their results, 40.4% were screened in HCFs with family
medicine and 19% were screened by less experienced nurses.

We examined the associations of client-, provider-, and HCF factors
with obtaining screening tests results. In multivariable analysis
(Table 2), compared with patients who had never been screened, those
who had had a Pap test in the past 5 years had a 36% higher likelihood of
adhering to their appointment for results delivery (Odds Ratio [OR]
1.36; 95% Confidence Interval [CI] 0.96-1.94; p-value for trend = 0.03).
Providing a contact email address was also associated with higher
adherence (OR 1.35; 95% CI 1.03-1.77). Facilities with more resources,
such as those with family medicine (OR 1.54) or those outside the public
health service system (OR 1.44) were significantly associated with
higher odds of returning for screening results. By contrast, participants
receiving care from nurses with less experience were 46% less likely to
return for their screening results compared to those who received care
from nurses with more experience (95% CI 0.37-0.77). Importantly,
participants’ sociodemographic and other personal characteristics were
not significantly associated with this outcome. Rather, the determinants
related to implementation.

3.2. Adherence to colposcopy appointment

Forty-four percent of participants who attended their scheduled
colposcopy appointment were 36 to 50 years old. Forty-two percent who
attended colposcopy, and 41% of women who did not attend, had a high
school degree or higher. Among those who attended colposcopy, 78%
had had a Pap screening in the last five years, while 9.5% had never been
screened. Among those who did not attend colposcopy, 69.3% and
13.8% had a Pap within five years and never had one, respectively.

In multivariable analysis (Table 3), participants who had had a Pap
test within the past 5 years had 59% higher odds of attending their
colposcopy appointment compared to those who had never had a Pap
test (95% CI 1.10-2.29). Also, those who provided a home phone
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Table 1
Characteristics of participants with abnormal screens and of provider/health-
care system, by adherence to cervical cancer screening recommendations (n =
1,351).

Returned to the Adherence to

healthcare center recommended

to retrieve colposcopy

screening results

No Yes No Yes
% (n) 45% 55% 43% 57%

(604) (747) (580) (771)
Age (years)

25-35 37.5% 38.9% 36.3% 40.0% 35.5%
(506)
36-50 44.3% 43.7% 44.8% 45.3% 43.6%
(599)
>50 18.2% 17.4% 18.9% 14.7% 20.9%
(246)
Education
Primary school or less 21.9% 23.1% 20.9% 21.0% 22.5%
(295)
Secondary school 36.6% 36.7% 36.5% 38.1% 35.5%
(494
High school 26.3% 27.0% 25.7% 26.6% 26.1%
(355)
University 15.3% 13.3% 16.9% 14.3% 16.0%
(206)
Paid work 47.3% 46.0% 48.4% 47.2% 47.4%
(638)
Smoking status
Current 26.7% 26.0% 27.30% 26.7% 26.7%
(361)
Former 17.4% 18.4% 16.60% 19.3% 16.0%
(235)
Never 55.9% 55.6% 56.10% 54.0% 57.3%
(755)
Age at sexual debut
>18 years 54.9% 52.3% 57.0% 51.6% 57.5%
(742)
Living with a partner 55.2% 53.5% 56.50% 53.7% 56.3%
(742)
Median number of 3(2-4) 2-4) 2-4) 2-4) 2-4)
lifetime sexual
partners (IQR)
>5 20.1% 19.9% 20.20% 21.6% 19.0%
(271)
Gravida 91.6% 92.5% 90.8% 91.2% 91.8%
(1237)
Previous Pap screening
Never 11.3% 12.7% 10.2% 13.8% 9.5%
(153)
>5 years 14.2% 15.9% 12.9% 16.9% 12.2%
(192)
<5 years 74.4% 71.4% 76.9% 69.3% 78.3%
(1005)
Previous treatment for
cervical lesions
No 75.4% 74.2% 76.40% 74.5% 76.1%
(1019)
Yes 13.3% 12.9% 13.70% 12.1% 14.3%
(180)
Not applicable’ 11.3% 12.9% 9.90% 13.4% 9.6%
(152)
Provided cell phone 90.9% 89.7% 91.80% 91.6% 90.4%
number (1228)
Provided house phone 62.3% 60.6% 63.60% 58.1% 65.4%
number (841)
Provided email address 31.8% 27.5% 35.20% 32.9% 30.9%
(429)
Type of primary HCF
Public HCF without family ~ 27.1% 33.9% 21.6% 30.3% 24.6%
medicine (366)
External HCF (without 26.4% 25.7% 26.9% 25.9% 26.7%
family medicine) (356)
Public HCF w/ family 46.6% 40.4% 51.5% 43.8% 48.6%
medicine (629)

(continued on next page)
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Table 2

Association of participant and provider/healthcare system characteristics with
returning to the clinic to retrieve screening test results (n = 1,339).

Table 1 (continued)

Returned to the Adherence to

healthcare center recommended
to retrieve colposcopy Univariate Model Multivariable Model
screening results
OR (95% CI)  p- OR (95% CI)  p-
No Yes No Yes value’ value?
Improvements in 50.8% 46.9% 53.9% 47.2% 53.4% Age (years)
physical (686) 25-35 1.0 0.39
infrastructure ° (Reference)
Mean travel time 79.1 NA NA 83.4 75.9 36-50 1.09
(minutes) between (32.6) (33.2) (31.7) (0.86-1.38)
HCF and colposcopy ~50 1.13
clinic (SD) (0.83-1.54)
Travel time between Education
H?F. and colposcopy Primary school or less 1.0 0.12 1.0 0.94
clinic (hours) (Reference) (Reference)
<1 17.8% NA NA 157%  19.5% Secondary school 114 1.13
(241 (0.85-1.52) (0.83-1.52)
lto<2 52.6% NA NA 49.5% 55.0% High school 1.07 0.91
(711) (0.78-1.45) (0.64-1.28)
>2 29.5% NA NA 34.8%  25.6% University 1.43 1.07
X (399) (1.00-2.06) (0.71-1.62)
Nurses’ experience” Paid work 1.12 0.31
Less experience 13% 18.0% 8.8% 15.2% 11.3% (0.90-1.39)
(175) Smoking status
Abbreviations: IQR, Interquartile range; HCF, healthcare facility. Current L0 0.84
1 . . (Reference)
Women who had never had a CC screening and hence had no prior treatment Former 0.01
were included in the not applicable category. ((.).6571.26)
2 Improvements in physical infrastructure means improving the place where Never 0.97
the pelvic sample was collected. These improvements included the installation (0.75-1.25)
of a bathroom inside the rooms, the presence of a sink inside or near the rooms, Age at sexual debut
and the presence of examination tables or basic supplies at the colposcopy clinic. >18 years 119 0.11 111 0.37
3 Nurses’ experience was measured as the number of years of nursing staff . . (0.96-1.48) (0.88-1.39)
experience in cervical cancer screening programs (including sample collection Living with a partner 1(')1942 a1 0.25
and counseling on screening results). Nursing students were classified as less o (0.52-1.41)
. d Number of lifetime
experienced. sexual partners
0-1 1.0 0.69
number had a 27% higher likelihood of attending a colposcopy (Reference)
appointment compared to those who did not have a phone or declined to 2 117
. . . . (0.86-1.59)
provide a number (95% CI 1.01-1.59). For every minute increase in 3.4 0.94
estimated travel time between the HCF and colposcopy clinic, the odds (0.70-1.27)
of adherence to the colposcopy appointment decreased (OR 0.68; 95% 5-9 1.21
CI 0.49-0.94). Sociodemographic characteristics, provision of an email (0.84-1.74)
. . 10 and more 0.74
address, and other personal factors were not independently associated (0.43-1.27)
with this outcome. Number of pregnancies  0.96 0.24
(0.90-1.03)
4. Discussion Previous Pap screening
Never 1.0 0.03 1.0 0.03
. . . (Reference) (Reference)
Understanding factors associated with adherence to follow-up after 5 years 1.01 1.02
positive screens is important for implementing an effective CC screening - (0.66-1.55) (0.65-1.58)
program. Our study found that, along with individual patient charac- <5 years 1.36 1.36
teristics, factors at other levels (i.e., provider and health system) may act (0.96-1.91) (0.96-1.94)
. o1s . Previous treatment for 1.04 0.82
as barriers or facilitators to successful adherence to CC screening follow- . .
K . X i R cervical lesions (0.75-1.43)
up recommendations in a public hrHPV-based CC screening program in Provided cell phone 1.29 0.18 113 0.54
Mexico City. We found that having a history of recent CC screening, number (0.89-1.87) (0.76-1.67)
providing a personal email address as contact information, and being Provided house phone 1.15 0.23
screened in HCFs with greater physical and human resources favored the number (0.92-1.43)
. . . . Provided email address 1.44 <0.01 1.35 0.03
return of patients to collect their screening results. By contrast, being (1.14-1.81) (1.03-1.77)
served by less experienced nurses decreased the likelihood of patients Type of primary HCF
retrieving their results. Our study provides information about factors Public HCF without 1.0 <0.01 1.0 <0.01
associated with the first scheduled colposcopy appointment, doc- family medicine (Reference) (Reference)
umenting that having had a previous screening in the last 5 years External HCF (without 1.65 144
L g g p . g . y ’ family medicine) (1.23-2.21) (1.03-2.01)
providing a house phone number as contact information, and a shorter Public HCF w/ family 2.01 1.54
estimated travel time between the HCF and the colposcopy clinic each medicine (1.54-2.61) (1.07-2.21)
increases the likelihood of patients to attend their colposcopy Improvements in 1.33 0.01 1.23 0.25
appointment. Physncal , (1.07-1.65) (0.86-1.77)
Int tinel tud borates that havi had pri . infrastructure -
n e.res ingly, our s u y corro ora. e.s at having had prior expgrl- Nurses’ experience’
ence with the CC screening process facilitates adherence to the screening Less experience 0.44 <0.001 0.54 <0.01
cascade. Participants who had been screened in the last 5 years were (0.32-0.61) (0.37-0.77)
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Abbreviations: OR, Odds Ratio; CI, Confidence Interval; HCF, healthcare facility.
p-value is the trend test p-value for all variables except the binary ones.

! Bold p-values represent variables with statistical significance p < 0.2 in the
univariate analysis, which were included in multivariable logistic regression.

2 Bold values represent statistically significant associations (p < 0.05).

3 Improvements in physical infrastructure means improving the place where
the pelvic sample was collected. These improvements included the installation
of a bathroom inside the rooms, the presence of a sink inside or near the rooms,
and the presence of examination tables or basic supplies at the colposcopy clinic.

4 Nurses’ experience was measured as the number of years of nursing staff
experience in cervical cancer screening programs (including sample collection
and counseling on screening results). Nursing students were classified as less
experienced.

more likely to retrieve their results and to attend colposcopy, which can
reflect greater familiarity with the procedures and therefore less fear of
the unknown. This result agrees with a previous study in women
referred for colposcopy in three hospitals in Mexico documenting that
first-time visitors report less intention to return to colposcopy as
compared to those who had prior visits (de la Campa et al., 2005). Thus,
efforts to persuade people to accept CC screening, and follow-up, must
include strategies to ensure understanding of all activities and the
importance of complying with them (Peterson et al., 2016 Dec). In the
case of colorectal cancer (CRC) screening follow up, previous experience
with CRC screening predicts adherence to follow-up after an abnormal
result (Lo et al., 2015 Feb; Kim et al., 2020 Jan 18). When patients have
a more positive initial medical visit, they tend to better recall informa-
tion and are more likely to adhere to recommendations (Falvo and
Tippy, 1988 Jun).

Providing contact information was also significantly associated with
a better adherence to both outcomes of our study. In routine practice,
nurses and health workers have to reach patients with an abnormal
screening result. National guidelines suggest making only one attempt.
Previous research has suggested that personalized appointment re-
minders by telephone, email, or letter, directed counseling by telephone
or in-person visits, or registered invitational letters with an allocated
appointment time (Khanna and Phillips, 2001), especially in low-income
settings, are effective strategies to enhance colposcopy adherence.
However, these strategies are not possible if providers lack patients’
contact information. It is necessary to strengthen the collecting of con-
tact information, including phone numbers and email addresses, in
primary HCFs.

Our results indicate that returning to the clinic to obtain screening
test results was also determined by the provider and the health system
characteristics. At the provider level, being screened by nurses with
more experience in CC favored this activity, which highlights the
importance of providers’ abilities to improve CC screening. Paul et al.
documented that, in Uganda and Peru, fear of learning the result or fear
of positive diagnosis are barriers to screening (Paul et al., 2013).
Although we cannot assume that additional years of experience neces-
sarily correspond to better counseling, it has been documented that
training on improving communication with patients can improve
screening completion (Khanna and Phillips, 2001; Ferreira et al., 2005
Mar 1; Fox et al., 2009 May; Kwan et al., 2012 Jan). Previous research
has shown that lack of information and poor understanding of the
screening process is one of the main reasons women do not complete
screening (Percac-Lima et al., 2010 Nov).

Regarding the healthcare system level, we found that HCF charac-
teristics influence the likelihood that patients will return for screening
results. As mentioned earlier, HCFs with family medicine offer a range of
medical services, including family physicians, mental health providers,
dentists, nutritionists, and laboratories. Thus, patients may return to
these facilities for a reason other than screening and take advantage of
the visit to collect their results. Additionally, HCFs with family practice
physicians emphasize preventive medicine, promoting education for
disease prevention. Conversely, other types of HCFs may have only one
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Table 3
Association of participant and provider/healthcare system characteristics with
adherence to colposcopy (n = 1,339).

Univariate Multivariable Model
Model
OR (95% CI) p- OR (95% CI)  p-
value' value”
Age (years)
25-35 1.0 0.01 1.0 0.27
(Reference) (Reference)
36-50 1.09 0.95
(0.86-1.38) (0.74-1.22)
>50 1.60 1.29
(1.17-2.20) (0.93-1.81)
Education
Primary school or less 1.0 0.75
(Reference)
Secondary school 0.88
(0.66-1.19)
High school 0.92
(0.67-1.26)
University 1.06
(0.74-1.53)
Paid work 1.01 0.94
(0.81-1.25)
Smoking status
Current 1.0 0.22
(Reference)
Former 0.83
(0.59-1.15)
Never 1.07
(0.83-1.38)
Age at sexual debut
>18 years 1.29 0.02 1.18 0.15
(1.03-1.6) (0.94-1.48)
Living with a partner 1.11
(0.89-1.38)
Number of lifetime sexual
partners
0-1 1.0 0.47
(Reference)
2 1.12
(0.82-1.53)
3-4 1.11
(0.82-1.49)
5-9 1.00
(0.69-1.43)
10 and more 0.70
(0.41-1.20)
Number of pregnancies 0.99 0.76
(0.93-1.06)
Previous Pap screening
Never 1.0 <0.001 1.0 0.003
(Reference) (Reference)
>5 years 1.08 1.05
(0.71-1.66) (0.67-1.63)
<5 years 1.68 1.59
(1.19-2.37) (1.10-2.29)
Previous treatment for 1.19 0.30
cervical lesions (0.86-1.64)
Provided cell phone 0.89 0.53
number (0.61-1.3)
Provided house phone 1.35 0.01 1.27 0.04
number (1.08-1.68) (1.01-1.59)
Provided email address 0.92 0.50
(0.73-1.16)
Type of primary HCF
Public HCF without family 1.0 0.03 1.0 0.53
medicine (Reference) (Reference)
External HCF (without 1.28 0.68
family medicine) (0.95-1.72) (0.37-1.24)
Public Health w/ family 1.35 0.87
medicine (1.04-1.75) (0.60-1.26)
Improvements in 1.26 0.03 1.12 0.61
physical (1.02-1.57) (0.73-1.70)
infrastructure’

(continued on next page)
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Table 3 (continued)

Univariate Multivariable Model
Model
OR (95% CI) p- OR (95% CI) p-
value' value”
Travel time (minutes) 0.99 <0.001 0.68 0.01
between HCF and (0.98-0.99) (0.49-0.94)
colposcopy clinic
Nurses’ experience’
Less experience 0.72 0.04 0.84 0.34
(0.52-0.99) (0.58-1.21)

Abbreviations: OR, Odds Ratio; CI, Confidence Interval; HCF, healthcare facility.
p-value is the trend test p-value for all variables except the binary ones.

! Bold p-values represent variables with statistical significance p < 0.2 in the
univariate analysis, which were included in multivariable logistic regression.

2 Bold values represent statistically significant associations (p < 0.05).

% Improvements in physical infrastructure means improving the place where
the pelvic sample was collected. These improvements included the installation
of a bathroom inside the rooms, the presence of a sink inside or near the rooms,
and the presence of examination tables or basic supplies at the colposcopy clinic.

4 Nurses’ experience was measured as the number of years of nursing staff
experience in cervical cancer screening programs (including sample collection
and counseling on screening results). Nursing students were classified as less
experienced.

general practitioner and a nurse and tend to mostly deal with acute
conditions. These providers may be overworked and have fewer ap-
pointments to offer. A recent study in Mexico City found that healthcare
providers’ perception of overwork were a barrier to CRC screening
(Unger-Saldana et al., 2020). Another hypothesis is that smaller HCFs
are in less populated communities, where it is more likely that people
know each other. Previous research has found that women with a pos-
itive HPV result can fear stigma and discrimination and experience
feelings of shame (Hudon et al., 2011).

Around the organization of the provision of health services, patient-
centered care is an approach of great interest. In family medicine, this
approach can improve access to care and patient involvement in health
promotion and prevention (Zarychanski et al., 2007).

The family physician is the main point of access to preventive ser-
vices such as immunization and cancer screening in many settings. In
Canada, contact with a family physician has been linked to a higher
probability of being screened for CRC (Gerend et al., 2017 Feb). In CC
screening, in a previous study in the US, most of the women who ever
had a Pap test were typically attended by an obstetrician/gynecologist,
followed by a family physician, followed by a nurse practitioner. How-
ever, guideline recommendation of extending screening interval after an
abnormal Pap smear was less likely to be accepted among patients
whose Pap was typically performed by an obstetrician/gynecologist or
nurse practitioner compared with a family medicine physician (Marcus
et al., 1992 Mar).

Access to HCFs is a key determinant for participation in preventive
programs. In this study, longer travel times between the primary HCF
and the colposcopy clinic reduced the likelihood of attending the col-
poscopy appointment. This result is similar to that reported by Percac-
Lima et al.,, who studied U.S. Latina women referred to colposcopy
after abnormal Pap results (Percac-Lima et al., 2010 Nov). In that study,
transportation was a barrier to colposcopy follow-up for a quarter of the
participants, and new patients experienced more challenging trans-
portation issues. Patients who live further away from the clinic usually
must take more than one bus to get there, which also increases trans-
portation expenses. Cost associated with travel has been recognized as a
barrier to attending screening (Percac-Lima et al., 2010 Nov). Since
women of low socioeconomic status are the main users of this public
program, resolving these access issues should be prioritized to increase
adherence to the cancer care continuum. A previous paper found that
transportation incentives improve adherence to abnormal smear Pap
follow-up among patients who are socioeconomically disadvantaged
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(Marcus et al., 1992 Mar).

We acknowledge limitations of our study. Data for this analysis
comes from information collected in two demonstrative studies aimed to
evaluate screening algorithms. Thus, some variables of interest already
reported in the literature were not measured, while other measured
variables had to serve as proxies for the variables of interest. For
instance, we assumed years of nurses experience was a proxy for the
quality of counseling. Despite these limitations, our findings help clarify
individual and environmental factors associated with colposcopy
follow-up for abnormal CC screens in an urban Mexican population. In
fact, a strength of this study is that we were able to analyze the char-
acteristics associated with colposcopy within the CC screening program
administered by the Ministry of Health that provides free-of-charge
screening services. Although we were not able to address emotional,
cultural, or socioeconomic barriers as did some other studies (Eggleston
etal., 2007; Pritham et al., 2014; Swancutt et al., 2008 Jan), we included
factors beyond the individual level and assessed the impact of some
provider- and facility-level characteristics.

5. Conclusions

Adherence to screening and colposcopy protocols for CC depends
strongly on factors other than just individual patient level characteris-
tics. Factors associated with follow-up after positive screening included
patient’s prior experience with the CC screening, the availability of
patient contact information, attendance at a primary HCF with family
medicine, and attendance by experienced nurses. Locating colposcopy
centers in central places could facilitate access and thus help to increase
colposcopy follow-up rates. To our knowledge, no previous studies have
examined and/or addressed the factors associated with colposcopy
follow-up in Mexican women. We believe our findings help to fill this
knowledge gap and illuminate the barriers women face in accessing
colposcopy care. By identifying some of the factors that limit colposcopy
follow-up among Mexican patients, our results can be used to help build
successful strategies adapted to our context.
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