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Abstract

Introduction: Screening for cervical cancer (CC) prevention has substantially changed with
the introduction of human papillomavirus (HPV) tests. This technology compared to cytol-
ogy has increased the detection of pre-malignant and malignant cervical lesions in real-world
programmes in different settings. Very importantly, through self-collection, HPV testing can
reduce barriers to screening and increase coverage. However, when using HPV self-collec-
tion, triage tests are a key step in the CC prevention process, and high adherence to triage
has been difficult to obtain in low-middle income settings. The aim of this study was to
measure adherence to triage among women with HPV+ self-collection and analysed factors
associated with this adherence in a middle-low resource setting in Argentina. We also evalu-
ated key indicators related to the implementation of the HPV self-collection strategy.

Methods: We analysed data on screening/triage/diagnosis/treatment from women aged
30+ who performed self-collection between 2015 and 2017 (nh = 15,763), in the pub-
lic health system in Tucuman, Argentina. We analysed secondary data from the national
screening information system. The primary outcomes were: 1) adherence to cytology tri-
age within the recommended timeframe (120 days) and 2) overall adherence to cytology
triage including data at 18 months after screening. Multivariable regression was used
to examine the association between age group, year of the screening test, record of the
previous Pap-based screening and health insurance status with adherence to triage test
as a primary outcome. We reported odds ratios, 95% confidence intervals and p-value of
0.05, which was considered the threshold for p-values).
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Results: We analysed data of 2,389 HPV+ women. The overall adherence to triage at R .
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18 months was 42.9%. The percentage of women completing cytology triage within the
recommended timeframe of 120 days was lower (25.2%). Women with the record of
a previous Pap-based screening had 1.86 times the odds of having a triage compared
to women without a record of a previous Pap-based screening (95% Cl: 1.64-2.64,
p <0.001). Furthermore, the probability of having triage at the recommended timeframe
was higher among women who were older and women with public health insurance.
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Conclusions: Our results showed that adherence to triage in the recommended timeframe was low. In addition, the probability of having tri-
age at the recommended timeframe was higher among women with a record of a previous Pap-based screening, a proxy of the use of health
services. Our results showed that adherence to triage in the context of the HPV-self-collection strategy is challenging. The implementation
of alternative approaches that might facilitate adherence to triage should be further investigated.
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Introduction

Cervical cancer (CC) can be prevented using currently available technology, which has led WHO to make a global call for action towards the
elimination of CC [1]. Even though it is almost entirely preventable, it is the second leading cause of cancer death among women in low and
middle income settings [2]. High mortality is related to problems in the continuity of the prevention process, including low screening coverage
and loss to follow-up, and treatment [3-5].

Screening for CC prevention has substantially changed with the introduction of human papillomavirus (HPV) tests. This technology compared
to cytology has increased the detection of pre-malignant and malignant cervical lesions in real-world programmes in different settings [6-8],
and it has been proven effective to reduce CC incidence and mortality [9]. Very importantly, through self-collection, HPV testing can reduce
barriers to screening and increase coverage [10-12], especially among hard-to-reach women who are at higher risk of CC [13]. The method
is highly accurate [12], acceptable for women in different countries [10-14] and effective to increase screening uptake [11, 12, 15].

However, HPV testing is only effective if the corresponding follow-up and treatment are provided to all women [16]. HPV-positive (HPV+)
tests only inform about infection with oncogenic HPV, so triage tests are needed to identify those women who need additional diagnostic
procedures. Many countries use cytology for triage, including Argentina, and it is one of the recommended methods by WHO guidelines
[17]. In Argentina, during a screening visit at a health centre, providers perform both HPV and cytology tests, but cytology is only read if the
HPV test is positive [18]. However, it is not possible to take both the HPV test and cytology when women self-collect samples at home, and
women with HPV+ self-collection are referred for triage at the health centre, creating an additional step in the screening process.

Studies assessing adherence to triage in programmatic contexts in low and middle resource settings are scarce, but few available studies have
shown that adherence to triage for women with self-collected tests is a challenge [8, 13, 19-21]. A study in Nicaragua showed that the odds of
completing triage were almost three times higher for women who had a provider-collected sample compared to women who collected their own
sample for HPV testing [20]. In Jujuy, Argentina, only 18% of women with self-collected tests completed triage 60 days after an HPV+ result
[21]. This loss to follow-up is a reflection of structural, subjective and health system determinants of access to healthcare services. For example,
previous studies have shown that long delays in delivering test results, long waiting times or limited appointments availability have a negative
impact on the completion of follow-up [16, 21-23]. The loss to follow-up and its determinants -historically faced by cytology-based screening
programs - needs to be evaluated when implementing an HPV-based screening program. Otherwise, it will not be possible to achieve high levels
of adherence to follow-up and treatment, and as a result, the effectiveness of the HPV test to prevent CC will be reduced.

Therefore, there is a need to provide evidence about adherence to triage among women with HPV self-collected tests in different settings
in order to devise strategies aimed at increasing the completion of follow-up. In Argentina, HPV-testing was introduced in 2012 through
the Jujuy Demonstration Project [8]. In 2015, HPV-testing was scaled-up to four additional provinces, including the province of Tucuman,
located in Northwest, which is one of the poorest regions in Argentina. The provincial public health system is comprised of a network of pub-
lic hospitals and primary healthcare (PHC) units that include 7 third-level hospitals, 24 second-level hospitals and more than 300 PHC units
[24]. For the uninsured, health services are provided free of cost, including screening, diagnosis and treatment. In Tucuman, programmatic,
population-based self-collection was implemented in 2015. HPV test (Hybrid Capture 2; Qiagen, Germantown, MD, USA) was introduced as
primary screening for women aged 30 years and older attending the public health system.

Our study analysed data about HPV self-collection in Tucuman from 2015 to 2017. We measured adherence to triage among women with
HPV+ self-collection and analysed factors associated with this adherence. We also evaluated key indicators related to the implementation
of the HPV self-collection strategy.
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Methods

HPV-based screening procedures

In Tucuman, HPV self-collection is offered by community health workers (CHWs) during home visits or community-health meetings. All HPV
samples are self-collected following instructions given by the CHWs. HPV+ women have to complete a triage test (cytology) at a health cen-
tre. Women who are HPV+ and have an abnormal cytology result (atypical squamous cells of undetermined significance - ASC-US - atypical
squamous cells cannot exclude high-grade lesions - ASC-H - low-grade lesions, high-grade lesions or cancer) are referred for colposcopy/
biopsy and treatment if needed. HPV-negative (HPV) women are recommended re-screening in 5 years. HPV+/normal cytology women are
recommended re-screening in 18 months [18]. Women younger than 30 continue to be Pap-screened.

Data source

Since 2015 in Tucuman any instance of screening, diagnosis, or treatment using public health services has been registered in the national
screening information system (SITAM, by its initials in Spanish) [25]. SITAM is a unified database that collects data about screening, diagnosis
and treatment of all women attending the public health system. The HPV laboratory used SITAM to manage samples at entry; the samples of
individuals that did not comply with the recommended age range or screening frequency were not processed.

We extracted data from SITAM for the purpose of this analysis. We analysed the SITAM database containing records of all women aged 30 years
and older screened in Tucuman using HPV self-collection from 2015 to 2017 (n = 15.757) and data until June 2019 for follow-up (triage, diagno-
sis and treatment). Colposcopies, biopsies and treatments not registered in SITAM were considered lost to follow-up, including those carried out
in private services without confirmation of that information by the provincial program. The data are accessed by authorised healthcare workers
and researchers. A non-disclosure agreement of the personal data is signed before a user and password is provided to access to the databases.

Independent variables and outcomes
Independent variables considered for this study were: age (30-34, 35-44, 45-54, 55-64,65+); year of screening test (2015, 2016 and 2017);
record of previous Pap-based screening (Yes/No) and health insurance status (public, private).

The primary outcomes were: 1) adherence to cytology triage within recommended timeframe - calculated as the percentage of HPV+ women
with cytology triage at 120 days after screening and 2) overall adherence to cytology triage including data at 18 months after screening. Both
outcomes were re-corded as dichotomous variables.

In addition, we evaluated the following key programs indicators:

- Positivity: Number of HPV+ women/total women with self-collected tests.

- Percentage of HPV+ women with abnormal cytology (ASCUS+): Number of HPV+ women with abnormal cytology (ASCUS+)/total
HPV+ women with cytology triage test.

- Adherence to colposcopy: Number of women with colposcopy/total women referred to colposcopy.

- Adherence to treatment: Number of women with the histological confirmed high-grade lesion (CIN2+) with treatment/total women
with CIN2+.

Detection rate (DR) per screening women: Number of women with the histological confirmed high-grade lesion (CIN2+)/ total women
screened with self-collection.

DR per colposcopies: Number of women with the histological confirmed high-grade lesion (CIN2+)/total women with colposcopies.

Statistical analysis

We performed a set of descriptive statistics and logistic regression models.
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We performed a descriptive analysis of the demographic characteristics of the women who performed self-collection during 2015-2017.

Also, a multivariable regression was used to examine the association between age group, year of screening test, record of previous Pap-based
screening and health insurance status (public or private) with adherence to triage test as a primary outcome. From this, we reported odds
ratios with 95% confidence intervals and p-value which was used to determine the probability under this statistical model that the differ-
ences between the groups would be equal to or more extreme than its observed value, assuming that null is true. R-Statistical software and
R-Studio were used to perform the analysis.

Ethical statement

This protocol has been approved by the Tucuman Institutional Review Board (Protocol number Expt 583/623/D/2018). The identity of
participants has been preserved by de-identification of the databases. Verbal informed consent has been obtained according to the national
regulations for standard medical practices (Patient’s Rights Act 26.529). The requirement of specific consent does not apply for statistical
analysis of aggregated de-identified data (Res. 1480/2011 Ministry of Health).

Results

Between January 2015 and December 2017, 15,763 women aged 30 and older were screened with HPV self-collection (40.3% of total HPV-
testing; n = 15,763/39,109). About half of the women screened in these 3 years were tested in 2015 (n = 7,915/15,763). A total of 2,389
women were HPV positive (15.2%). Among HPV+ women the mean age was 41.7 (SD 9.2), only 15.4% had a record of a previous Pap-based
screening and 76.7% had public health insurance (Table 1).

Table 1. Socio-demographic characteristics of HPV positive women. Tucuman 2015-2017.

Total HPV+ women HPV positive women with triage | HPV positive women without triage
n % n % n %

Total 2,389 100.0 1026 100.0 1,363 100.0
Age

Mean (SD) 41.7 (9.2) 41.6(9.3) 41.7 (9.1)

30-34 624 26.1 269 26.2 355 26.0

35-44 993 41.6 424 41.3 569 41.7

45-54 475 19.9 200 19.5 275 20.2

55-64 267 11.2 113 11.0 154 11.3

65+ 30 1.3 20 1.9 10 0.7
Health insurance

Public 1832 76.7 839 81.8 993 72.9

Private 557 23.3 187 18.2 370 27.1
Previous Pap

No 2021 84.6 815 79.4 1206 88.5

Yes 368 154 211 20.6 157 115
Year of screening

2015 1083 453 529 51.6 554 40.6

2016 757 317 258 25.1 499 36.6

2017 549 23.0 239 233 310 22.7
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The overall adherence to triage among HPV+ women screened between 2015 and 2017 was 42.9% (n = 1,026). This figure was different for
each year: 48.8%, 34.1% and 43.5% for women screened in 2015, 2016 and 2017, respectively (Figure 1). Overall adherence to triage was
the highest among women with public health insurance (45.8%, Figure 2) and among women with previous Pap-based screening (57.3%,
Figure 3). Adherence to triage within recommended timeframe (120 days) was 25.2%. This percentage was 30.8% for those tested in 2015,
20.2% for women tested in 2016 and 23.5% for 2017 (Figure 1). Around 28.2% of women with public health insurance adhered to triage
within 120 days versus 18.0% among women with private health insurance (Figure 2) and 31.3% of women with a previous Pap-based
screening adhered to triage within 120 days versus 24.8% without previous Pap-based screening (Figure 3).
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Figure 1. Adherence to triage by year of screening. Tucuman 2015-2017.
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Figure 2. Adherence to triage by health insurance status. Tucuman 2015-2017.
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Figure 3. Adherence to triage by previous Pap-based screening. Tucuman 2015-2017.

Among those women with positive triage in 2015-2017 (n = 365), 60% (n = 219) proceeded to perform a colposcopy, of which 72.2% (n =
158/219) resulted in pathological results (Table 2). A total of 92.4% of these pathological colposcopies had a record of a biopsy. The number
of CIN2+ cases confirmed by histological results in the period studied was 78, resulting in a CIN2+DR of 4.95 per 1,000 screened women (n
=78/15,763) and 356 per 1,000 colposcopies (n = 78/219). About 91% of women with CIN2+ registered treatment (Table 2).

The results of the multivariate regression testing the association between adherence to triage at recommended timeframe and women char-
acteristics are shown in Table 3. Women HPV-tested during 2016 were less likely to have triage when compared to those screened during
2015 (OR: 0.49; 95% Cl: 0.42-0.64, p < 0.001). Women with a record of a previous Pap-based screening had 1.86 times the odds of having
a triage compared to women without a record of a previous Pap-based screening (95% Cl: 1.64-2.64, p < 0.001). Furthermore, the probabil-
ity of having triage at the recommended timeframe was higher among older women and women with public health insurance. Multivariate
regression testing the association between overall adherence to triage and women characteristics reported similar results (Table 4).

Discussion

Although analysis of adherence to follow-up in CC screening has been widely investigated, there is limited evidence about adherence to tri-
age in low-middle income settings where HPV self-collection is used for primary screening. Our study provides data that is key for countries
considering the incorporation of HPV self-collection into their CC prevention programs.

In our study, the overall adherence to triage at 18 months was 43%. The percentage of women completing cytology triage within the rec-
ommended timeframe of 120 days was lower (around 25%). A higher percentage of adherence to triage has been reported in clinical trials
and in organised CC screening programmes in high-income settings [12, 26, 28]. In 20 trials, adherence to follow-up among women with
self-samples that tested positive for HPV was reported, and on average, 80.6% (41%-95%) had a follow-up examination [12]. In addition, in
organised programs in the Netherlands [27] and Denmark [28] the reported percentage of triage was 77% and 90%, respectively. The high-
est adherence rates were found in studies with direct referral to colposcopy, and/or intensive follow-up protocols (e.g., in Denmark HPV test
results and follow-up recommendations were mailed to the women and their GPs). However, limited compliance to cytology triage has been
reported among women with self-collected test from Argentina [13, 21], France [19], Italy [29] and Nicaragua [20]. In a study carried out in
France among non-attenders of low socio-economic level, 41% of women had a Pap smear after a positive HPV self-collected test [19]. A
study in Nicaragua carried out to analyse the key characteristics of an HPV-screening programme showed that 54% of women adhered to
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Table 2. Screening performance indicators.

2015-2017
Total women 30+ with self-collection 15,763
Total HPV+ women 2,389
Positivity (%) 15.2
Follow up
Adherence to triage: HPV+ Women with triage® (%) 44.4
Adherence to cytology triage: HPV+ women with cytology triage (%) 429
HPV+ Women with abnormal triage test (n) 365
Positive women with colposcopy (n) 219
Adherence to colposcopy: Positive women with colposcopy (%) 60.0
Adherence to treatment: Women with CIN2+ with registered treatment (%) 91.0
Detection rate by screening
CIN 2+b 77
CIN 2 17
CIN 3 24
CA 36
CIN2+detection rate (per 1000 screened women) 4.95
CIN2+detection rate (per 1000 colposcopies) 356.2

2Include 34 women that were referred directly to colposcopy
bInclude women with histological confirmed CIN 2, CIN 3 and Carcinoma

triage [20]. In Argentina, a study showed that 18% and 30% completed triage 60 and 120 days after a positive HPV result, respectively [21].
Studies that analysed why screen-positive women failed to complete follow-up and treatment in context of cytology-based programmes
found that in most cases this was due to problems related to the health services organisation [22, 23, 30] (i.e., delays or failures in result deliv-
ery, lack of appropriate guidance concerning the steps to follow after receiving a positive test, problems with appointments, and long waiting
times). Several studies suggest that communication of cervical cytology results to women may be delayed, not conveyed, or misunderstood,
which may lead to loss of recommended follow-up [22, 23, 31]. In addition, subjective reasons (e.g., fear or denial regarding the disease) and
social factors, including work and domestic organisation and problems with transportation, were also reported [21-23, 32]. Similar problems
could explain non-adherence to triage in the new context of screening with self-collection. This indicates that there is a critical need for
comprehensive interventions to improve the delivery of results and to organised services according to women'’s needs.

In our study, only 15% of HPV+ women who performed self-collected tests had a history of previous screening. In addition, women with
previous screening were almost two times more likely to adhere to triage. Record of previous screening has been used as a proxy of the use
of health services [33, 34]. In general, women who have increased contact with the healthcare system are more likely to adhere to screen-
ing/follow-up recommendations [35, 36]. For example, Luque et al [36] found that the number of previous medical office visits was a factor
associated with adherence to CC screening in the USA. A past doctor’s visit was also a significant determinant of the probability of having a
recent Pap smear in Latin America [37, 38]. A study carried out in five Latin American Countries showed that compared to women who had
not had a recent doctor’s visit, the probability of being Pap screened was higher among those who had a medical visit: 48% higher in Bolivia,
241% higher in Brazil, 98% higher in the Dominican Republic; 77% higher in Guatemala and 94% higher in Nicaragua [37]. Thus, our results
suggest that although HPV self-collection is reaching women with low access to screening services, adding a visit for triage constitutes a
problem, as known barriers to screening [38-41] (i.e., lack of time to go to the health centre, problems with booking appointments, embar-
rassment or perceived pain of the Pap procedure) continue to act as negative determinants of the follow-up process. Thus, in a self-collection
modality, factors that limit access to healthcare services will need to be addressed.
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Table 3. Multivariate logistic regression. Variables associated with having
cytology triage at 120 days. Tucuman Province, Argentina.

OR 95%Cl p-value

Age

30-34 1 (ref.) -

35-44 0.97 (0.79-1.20) 0.810

45-54 0.86 (0.71-1.19) 0.340

55-64 0.81 (0.68-1.26) 0.265

65+ 3.05 (1.46-7.35) 0.0152
Year of screening

2015 1 (ref.)

2016 0.49 (0.42-0.64) <0.0012

2017 0.78 (0.68-1.12) 0.099
Previous Pap

No 1 (ref.)

yes 1.84 (1.64-2.64) <0.0012
Health insurance

Public 1 (ref.)

Private 0.60 (0.50-0.82) <0.0012

Constant est. 0.037 0.0012

Standard errors: MLE
ap-value statistically significant

Several studies [42-47] are evaluating triage alternatives (e.g., Methylation, HPV genotyping, etc.) for the management of women with high-
risk HPV infections that will reduce the number of clinic visits and reduce the number of steps in the diagnostic confirmation process [43]. In
the meantime, it is necessary to devise strategies that facilitate women's access to triage. If self-collection is offered at home, the delivery of
results and referring patients for follow-up is challenging, as the ‘point of entry’ is not at a health centre. The use of mHealth technologies to
send reminders to women and health providers could be a viable tool to reduce the time from screening and triage and improve patient-
provider communication. In Jujuy, during 2019 an effectiveness-implementation hybrid type-I trial was carried out to evaluate the effective-
ness of a multi-component mHealth intervention to increase adherence to triage among women with HPV+ self-collected tests (ATICA
project) [48]. Strategies that reduce the number of visits should be also considered. For example, ‘colposcopy and treat’ approach, combining
colposcopy and treatment with thermal ablation of the cervical abnormalities in a single visit, provides a promising algorithm to improve
patients’ compliance [49-51]. Implementation strategies of this alternative approach should be further investigated.

Our study showed that adherence to colposcopy was higher than adherence to triage (60% versus 43%). In addition, more than 90% of
women with CIN2+ had treatment. Similar levels of adherence to diagnosis and treatment have been reported in Jujuy (70% and 81%,
respectively) [8]. This level of adherence in Jujuy was assured by implementing a navigator program to provide support for women and reduce
the barriers to follow-up and organising a diagnosis and treatment network [52]. In Tucuman similar strategies have been implemented with
women HPV + /cytology ASCUS + since 2015. However, a navigation programme to all HPV+ women as a public health strategy is difficult to
sustain as a high proportion of all screened women would need to be contacted (around 15%). As mentioned above, loss to follow-up mostly
took place in the triage stage, which is to say the first step after screening. This result is consistent with results reported by other studies in
which the highest level of drop-out occurred before the diagnosis stage [22]. Thus, the low level of adherence to triage could be considered
an indicator of flaws in the transferal of information and responsibilities between the patient and providers, among providers, and across
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Table 4. Multivariate logistic regression. Variables associated with
having cytology triage at 540 days. Tucuman Province, Argentina.

OR 95%ClI p-value

Age

30-34 1 (ref.) -

35-44 0.98 (0.79-1.21) 0.832

45-54 0.93 (0.72-1.19) 0.553

55-64 0.93 (0.69-1.26) 0.659

65+ 3.19 (1.47-7.35) 0.0432
Year of screening

2015 1 (ref.)

2016 0.53 (0.42-0.65) <0.001>

2017 0.88 (0.68-1.12) 0.0312
Previous Pap

No 1 (ref.)

yes 2.09 (1.65-2.64) <0.0012
Health insurance

Public 1 (ref.)

Private 0.64 (0.50-0.82) <0.001>

Constant est. 0.037 0.0012

Standard errors: MLE
ap-value statistically significant

organisational settings [53]. Conversely, the highest levels of adherence to colposcopy and treatment might be the result of a heightened
sense of urgency by providers to refer women with abnormal cytology or/and CIN2+ diagnosis and to alert women of that urgency, as well as
a good level of organisation of diagnosis and treatment networks to attend these cases. The identification of professionals responsible for the
follow-up of women with HPV+ self-collection, the implementation of systems of notifications/alarms for these cases and the reformulation
of the referral and counter-referral system (adapted to the new context of CC screening with HPV self-collection) are possible strategies to
improve the trajectory of women across the continuum of care.

In Tucuman, the overall CIN2+ DR was around 5 per thousand screened women, lower than the rate reported in the province of Jujuy dur-
ing programmatic scaling up of HPV self-collection (7/1,000) [8]. Similar CIN2+ DR among women with self-collection was also reported in
Italy [29] and Greece [54]. In Tucuman, CIN2+ DR among women who did perform colposcopies was higher than the rate observed in Jujuy
(356/1,000 versus 333/1,000, respectively) [8] and other studies [29, 55]. For example, Louvanto et al [55], in Canada, reported a CIN2+ DR
of 340/1000 colposcopies [55]. Therefore, the reduction observed in CIN2+ DR during the scaling up of self-collection in Tucuman might
probably not due to the accuracy of self-collection but due to the loss of follow-up.

In contrast to what has been found by previous studies [21, 23, 56], women with private/social health insurance were less likely to adhere to
follow-up than women with public health insurance. However, these data should be interpreted with caution, as under-reporting of diagno-
sis procedures and treatments could partially explain this result. In effect, diagnosis and treatment performed by providers from the private
health sector and the social security system are not routinely registered in the screening information system (SITAM). This highlights the
importance of having a comprehensive information system that includes information about screening/diagnosis/treatment from all health
sectors. This not only will reduce misinformation, but will also improve analysis of key programme indicators, and allow more efficient use of
resources.
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Study limitations

Notwithstanding the useful information provided by this study, a number of limitations exist. First, the variables included in the analysis
were those that the National Cervical Cancer Prevention Programme collects as routine data. Therefore, other variables not registered in the
information system might be influencing the triage process. Second, this study is observational, and it is not conclusive evidence of the causal
relationship between the variables analysed and the outcome. Furthermore, the level of adherence to triage might be under-estimated, as
SITAM does not register diagnosis and treatment procedures of women who opted to continue their follow-up with private health providers
or providers from the social security system.

Conclusion

Our results showed that adherence to triage in the recommended timeframe was low. However, adherence to colposcopy and treatment
was higher than adherence to triage. In addition, the probability of having triage at the recommended timeframe was higher among women
with a record of a previous Pap-based screening, a proxy of the use of health services. Our results showed that adherence to triage in the
context of the HPV-self-collection strategy is challenging, especially among women who are screening under-users. Given the impact that
adequate follow-up and treatment have on the reduction of CC mortality, health system coordination is needed to guarantee adequate refer-
ral of HPV+ women. The implementation of alternative approaches that might facilitate adherence to triage should be further investigated.
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