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Introduction

Cervical cancer screening and colposcopy have played an 
integral role in reducing the prevalence of cervical cancer 
over the past 40 years [1]. The guidelines for cervical cancer 
screening and colposcopy were established more than 15 
years ago by the American Society for Colposcopy and Cer-
vical Pathology (ASCCP) and modified over the years with 
broader understanding of cervical cancer screening [2]. While 
all women are at risk for cervical cancer, women aged over 
30 years are at a greater risk [1]. Furthermore, the majority of 
the human papillomavirus (HPV) infections in women aged 
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below 24 years resolve spontaneously within 1 to 3 years [3]. 
The 2012 ASCCP guidelines were developed to identify cervi-
cal pathology and to minimize overtreatment of lesions that 
may resolve spontaneously. Colposcopy and loop electrosur-
gical excision procedure (LEEP) allow the identification and 
treatment of pre-invasive lesions and aid in the detection of 
invasive cervical lesions in the early phase when treatment is 
more effective [4]. Unnecessary colposcopy procedures may 
result in increased costs, unnecessary treatment, and serious 
psychological consequences for women [5]. Additionally, the 
2019 ASCCP guidelines have transitioned from result-based 
algorithms to risk-based ones [6].

Several studies have evaluated the adherence of healthcare 
providers to the 2012 ASCCP guidelines in terms of correct 
screening intervals and knowledge of HPV co-testing [7,8]. 
According to Teoh et al. [7], 15% of the providers were un-
aware of the 2012 guideline changes. However, this study 
did not report the adherence to guidelines with respect to 
abnormal cytology results for colposcopy. We aimed to spe-
cifically evaluate how providers interpreted the results of the 
screening tests according to the relevant ASCCP guidelines 
and to demonstrate the gap in the providers’ knowledge and 
practice patterns despite evidence-based guidelines that op-
timize patient management.

The Virginia Commonwealth University (VCU) Department 
of Obstetrics and Gynecology conducts diagnostic proce-
dures such as colposcopy for referred patients. The gynecolo-
gists trained faculty physicians at the VCU review all referrals 
and make recommendations for subsequent care based on 
the referred cytology and HPV results. The objective of this 
study was to evaluate the patient referrals for colposcopy 
by outside physicians to a large academic center and the 
post-colposcopy recommendations by the physicians from 
this large center in terms of adherence to the 2012 ASCCP 
guidelines. We also aimed to identify the factors associ-
ated with referrals that did not adhere to the 2012 ASCCP 
guidelines. An understanding of the factors associated with 
incorrect referrals due to non-adherence to the 2012 ASCCP 
guidelines would allow the identification of potential areas 
of concern in the implementation of the 2019 ASCCP guide-
line updates.

Materials and methods

This retrospective study evaluated women referred to the 
VCU for colposcopy or LEEP from January 2015 to December 
2016. Electronic health records of 430 patients referred to 
the VCU clinic were reviewed to record patient demograph-
ics, cervical cytology, HPV status, previous cervical dysplasia, 
type of referral provider, patient show rate, the duration 
from the publication of the ASCCP guidelines to the date of 
receiving the referral, and the recommended intervention. 
Except in specific clinical scenarios, Pap tests are not recom-
mended until the age of 21 years and many women stop 
receiving screening for cervical cancer after the age of 65 
years. Therefore, patients aged below 21 years and above 65 
years were excluded from the study. The final study popula-
tion comprised of 430 patients. On March 3, 2018, the Insti-
tutional Review Board approved this study (IRB HM2004659) 
as exempt, as the study reviewed already existing informa-
tion and posed minimal/no risk to the subjects. Fig. 1 depicts 
the methodological process. Statistical significance was set at 
P<0.05.

1. Study variables
The ASCCP online application as well as the published 
updated guidelines were used to determine whether the 
patients were referred correctly and whether correct recom-
mendations were made subsequently by the receiving VCU 
gynecology provider [2]. The primary outcome was the con-
cordance of the referrals with the guidelines. The second-
ary outcome variable of interest was whether the receiving 
VCU gynecology provider made the correct post-colposcopy 
recommendations that were concordant with the guide-
lines. The main explanatory variables were cervical cytology 
results following the Pap test, which were categorical in na-
ture (atypical squamous cells of undetermined significance 
[ASCUS]; atypical squamous cells, cannot exclude high-
grade squamous intraepithelial lesion [ASC-H]; low-grade 
squamous intraepithelial lesion [LSIL]; high-grade squamous 
intraepithelial lesion [HSIL]; atypical glandular cells [AGCs]; 
and negative for intraepithelial lesion or malignancy [NILM]). 
Other variables representing adherence to the guidelines 
included the procedures recommended by the VCU provider 
(colposcopy, LEEP, or re-screening) and HPV test results. Oth-
er covariates included patients’ race/ethnicity, age, type of re-
ferral provider (gynecologist, family medicine, internal medi-
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cine, health departments, veteran affairs, others), history of 
cervical dysplasia, and whether the patient was examined at 
the VCU clinic. A variable representing the duration from the 
publication of the ASCCP guidelines to the date of receiving 
the referral was included to control for the effect of duration 
from the implementation of the guidelines to referral to the 
VCU clinic. A greater duration was anticipated to result in 
fewer discordant referrals. Due to the small sample size and 
unbalanced frequencies within the variable categories, some 
variable categories were combined or not included in the ad-
justed model. In many patients, the variables for HPV results 
and previous colposcopy were categorized as not applicable 
possibly due to the age recommendations for HPV testing 
and colposcopy. Therefore, these variables were not included 
in the multivariable logistic regression. According to the 
2012 ASCCP guidelines, the preferred protocol for LSIL with 
negative HPV test is to repeat the test in 1 year. However im-
mediate colposcopy is also acceptable. In the present study, a 
referral was considered discordant if the cytology result was 
LSIL and the HPV test was negative. 

2. Statistics
Cross tabulations were used to estimate the frequency and 

percentage of the categories of all study variables. Chi-
squared tests were used to determine the statistical signifi-
cance of the differences in the distribution of these variables 
between the concordant and discordant referrals. Chi-
squared statistical analysis was used to estimate the statistical 
significance of the differences in cervical cytology results by 
age group for the covariates among the discordant referrals 
by cervical cytology and age. 

Univariate logistic regression was used to estimate the odds 
ratio (OR) and statistical significance of discordant referrals as 
a function of cervical cytology and other covariates individu-
ally. 

To adjust for the confounders, multivariable logistic regres-
sion analysis was used. The model estimated the likelihood 
and statistical significance of a discordant referral as a func-
tion of cervical cytology while controlling for clinic type, race, 
age group, and the duration between the publication of the 
guidelines and referral to the VCU Department of Obstetrics 
and Gynecology. We used the C-statistic to evaluate the 
strength of the model’s ability to predict outcomes similar to 
those observed in the study population. Statistical analyses 
were performed using SAS, version 9.4 (SAS Institute, Cary, 
NY, USA).

patients referred for colposcopy 
/LEEP from January 2015 to December 2016

(n= 430)

ASCCP online application and  
published guidelines used to  
determine referral correctness

Demographics, referring  
provider type, length of time 

from ASCCP guideline changes,  
recommended referral

VCU faculty physicians review referral

Discordant with ASCCP 
guidelines (n=75) (17.4%)

Concordant with ASCCP 
guidelines (n=355) (82.6%)

Fig. 1. Flow Diagram of the descriptive study involving women referred to the Virginia Commonwealth University (VCU) for colposcopy 
or loop electrosurgical excision procedure (LEEP). The American Society for Colposcopy and Cervical Pathology (ASCCP) online application 
and published guidelines were used to determine the accuracy of referrals. 



www.ogscience.org 87

Sarah Kay Conrad, et al. Adherence to the 2012 ASCCP guidelines

Results

1. Descriptive statistics
Descriptive statistics indicated that among the 430 patients 
included in the study, there were 355 (82.56%) concordant 
referrals and 75 (17.44%) discordant referrals (Table 1). The 
referrals resulted in the recommendations by the VCU physi-
cian for 340 (79.07%) colposcopies, 57 (13.02%) re-screen-
ing tests, and 35 (7.91%) LEEPs. Cervical cytology (Pap test) 
results with the most discordant referrals included ASCUS 
(29%), LSIL (48%), and NILM (20%). The VCU attending 
physician reviewing the referrals had a 95% adherence rate 
to the 2012 ASCCP guidelines. The VCU attending physician 
reviewing the referrals was able to identify 72% of the dis-
cordant referrals as non-adherent to the 2012 ASCCP guide-
lines. Three patients were correctly referred by the outside 
providers and the reviewing VCU physician recommended re-
peat screening in 1 year if they had a history of abnormal Pap 
test or colposcopy findings. Altogether, 18 patients (4.17%) 
did not receive post-colposcopy recommendations for follow-
up testing from the VCU physicians, which were concordant 
with the 2012 ASCCP guidelines. Among these, six patients 
(33%) had previous discordant referrals for colposcopy and 
were subsequently provided follow-up testing recommenda-
tions by the VCU physicians, which were not concordant 
with the 2012 ASCCP guidelines. Family medicine providers 

and health departments accounted for 40% and 28% of the 
discordant referrals, respectively. Approximately 51% of the 
study population was African American, 31% of the study 
population was white, and 11% of the study population was 
Hispanic. All variables showed statistically significant differences 
between the concordant and discordant referrals (Table 1).

Table 2 has described the distribution of discordant refer-
rals by age group. There were 31 (41%) discordant referrals 
among patients aged 21-24 years. Among these, the Pap 
test results indicated ASCUS in six patients (19%), LSIL in 24 
patients (77%), and NILM in one patient (0.3%). For discor-
dant referrals in this age range, significant differences were 
observed in the HPV test results among the cervical cytology 
categories. However, no statistically significant differences 
were noted in other variables. 

There were five discordant referrals in the age group of  
25-29 years including one patient with ASCUS and the re-
maining four with NILM. Altogether, 39 patients (52%) in 
the age range of 30-64 years had discordant referrals with 
Pap test results indicating ASCUS in 38 %, LSIL in 31%, HSIL 
in 5%, and NILM in 26% of the patients. Notably, four pa-
tients were categorized as discordant LSIL referrals if HPV co-
testing was negative. 

Among the patients aged 21-24 years and having discor-
dant LSIL referrals, seven patients subsequently underwent 
non-indicated colposcopies at the VCU (not included in the 

Table 1. Descriptive statistics regarding adherence to the 2012 ASCCP guidelines

All referrals  
(n=430)

Discordant referral 
(n=75)

Appropriate referral 
(n=355)

P-value

Appropriate referral

No 75 (17.4)

Yes 355 (82.6)

Cytology result <0.001

NILM 39 (9.07) 15 (20.0) 24 (6.8)

ASCUS 123 (28.6) 22 (29.3) 101 (28.5)

ASC-H 35 (8.1) 0 (0.0) 35 (9.9)

LSIL 180 (41.8) 36 (48.0) 144 (40.6)

HSIL 48 (11.1) 2 (2.7) 46 (13)

AGC 5 (1.1) 0 (0.0) 5 (1.4)

Recommendation by reviewing attending <0.001

Colposcopy 340 (79.1) 23 (6.8) 316 (93.2)

LEEP 34 (7.9) 1 (2.9) 33 (97.1)

Re-Pap 56 (13.0) 51 (91.1) 5 (8.9)
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Table 1. Continued

All referrals  
(n=430)

Discordant referral 
(n=75)

Appropriate referral 
(n=355)

P-value

Recommendation appropriate by 
reviewing attending

<0.001

No 24 (5.5) 21 (28.0) 3 (0.9)

Yes 406 (94.4) 54 (72.0) 352 (99.2)

Post-colposcopy recommendation 
guideline adherence by VCU physician

<0.001

Yes 309 (71.8) 20 (26.7) 289 (81.4)

No 18 (4.2) 6 (8.0) 12 (3.4)

N/A 103 (24.0) 49 (65.3) 54 (15.2)

Clinic type <0.001

OBGYN 53 (12.3) 6 (8.0) 47 (13.2)

Internal medicine 22 (5.1) 9 (12.0) 13 (3.7)

Family medicine 87 (20.2) 30 (40.0) 57 (16.1)

Veteran affairs 42 (9.8) 3 (4.0) 39 (11.0)

Health district 193 (44.9) 21 (28.0) 172 (48.5)

Others 33 (7.7) 6 (8.0) 27 (7.6)

HPV result <0.001

Positive 233 (54.2) 32 (42.7) 201 (56.6)

Negative 32 (7.4) 14 (18.7) 18 (5.1)

N/A 165 (38.4) 29 (38.7) 136 (38.31)

Prior colposcopy <0.001

Yes 139 (32.3) 10 (13.3) 129 (36.3)

No 178 (41.4) 30 (40.0) 148 (41.7)

Unknown 113 (26.2) 35 (46.7) 75 (22.0)

VCU clinic visit <0.001

Yes 313 (72.8) 23 (30.7) 290 (81.7)

No 61 (14.2) 8 (10.7) 58 (16.3)

Referred back to provider 51 (11.9) 44 (58.7) 7 (2.0)

Race <0.001

White 135 (31.4) 12 (16.0) 123 (34.7)

Non-Hispanic Black 219 (50.9) 49 (65.3) 170 (47.9)

Hispanic 47 (10.9) 6 (8.0) 41 (11.6)

Other/unknown 29 (6.74) 8 (10.7) 21 (5.92)

Age group (yr) <0.001

21-24 53 (12.3) 31 (41.3) 22 (6.2)

25-29 122 (28.4) 5 (6.7) 117 (33.0)

30-64 255 (59.3) 39 (52) 216 (60.9)

Values are presented as number (%).
ASCCP, American Society for Colposcopy and Cervical Pathology; NILM, negative for intraepithelial lesion or malignancy; ASCUS, atypical squa-
mous cells of undetermined significance; ASC-H, atypical squamous cells, cannot exclude high-grade squamous intraepithelial lesion; LSIL, low-
grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion; AGC, atypical glandular cell; LEEP, loop electrosurgical 
excision procedure; VCU, virginia commonwealth university; N/A, not available; OBGYN, obstetrics and gynecology; HPV, human papillomavirus.
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table). Furthermore, two of these patients underwent LEEP, 
as colposcopy for LSIL at the age of 21-24 years resulted in 
cervical intraepithelial dysplasia (CIN) II or CIN III. The most 
common discordant factor with respect to the ASCUS re-
ferrals was that co-testing for high-risk HPV subtypes was 
negative (n=7). Seven women aged 21-24 years with ASCUS 
cytology and a positive HPV test were referred for colposcopy 
instead of repeat cytology in 1 year. Additionally, seven refer-
rals for ASCUS cytology did not have any co-testing or reflex 
testing.

In addition to the aforementioned findings, 10 patients 
were referred for the cervical cytology results of samples col-
lected from the vaginal cuffs despite prior hysterectomies 
performed for benign lesions. Two of these patients had 
HSILs. Both patients with HSILs underwent examination by 
the VCU providers. One patient underwent colposcopy and 
pathological examination of the biopsy specimens indicated 
low-grade vaginal intraepithelial neoplasia (VAIN 1). The 
VCU provider recommended repeat contesting in 1 year in 
accordance with national comprehensive cancer network 
guidelines suggesting that VAIN 1 can be observed carefully 
without ablative or surgical treatment, since the lesions often 

regress spontaneously. In the other patient with HSIL of the 
vaginal cuff, colposcopy was performed without biopsies and 
recommendations were made for a clinic visit in 12 months 
for examination of the vaginal cuff by a trained gynecologist.

Additionally, eight patients with the first occurrence of 
HPV positivity on screening and the presence of NILM were 
referred instead of recommending co-testing in 12 months. 
Two patients aged below 30 years and having NILM/HPV 
positivity were referred for co-testing. Three patients were 
referred despite normal cytology and negative HPV testing 
results. Two patients were referred for NILM/HPV positivity, 
but screening was performed at an incorrect interval. 

2. Simple and multivariable logistic regression
After controlling for other covariates, the adjusted model 
resulted in a decreased likelihood of a discordant referral for 
patients with high-grade lesions (ASCH/AGC/HSIL) (OR, 0.03; 
95% confidence interval [CI], 0.006-0.166; P<0.001) when 
compared with those with low-grade lesions (ASCUS/LSIL/
NILM) or no lesions. These results suggest that patients with 
low-grade lesions were 97 times more likely to be incorrectly 
referred for colposcopy. The adjusted odds of a discordant 

Table 3. Univariate and multivariable logistic regression models for concordant/discordant referrals

Univariate Multivariate

OR (95% CI) P-value OR (95% CI) P-value

Cytology result (ref=low; n=430)

High 0.75 (0.58, 0.96) 0.0253 0.03 (0.007, 0.17) <0.0001

Clinic type (ref=OBGYN; n=430)

Family medicine 4.12 (1.58, 10.74) 0.0037 7.72 (2.23, 26.69) 0.0012

Health department 0.95 (0.36, 2.5) 0.9277 1.58 (0.46, 5.39) 0.4573

Internal medicine 5.42 (1.63, 18.03) 0.0058 10.94 (2.56, 46.79) 0.0012

Veteran affairs 0.6 (0.14, 2.56) 0.4937 1.16 (0.21, 6.4) 0.8591

Other 1.74 (0.51, 5.93) 0.3758 3.79 (0.74, 19.32) 0.1079

Race (ref=white; n=430)

Non-Hispanic Black 2.95 (1.5, 5.78) 0.0016 2.25 (0.99, 5.1) 0.0511

Hispanic 1.5 (0.52, 4.25) 0.3859 1.21 (0.34, 4.26) 0.7646

Other/unknown 3.91 (1.43, 10.69) 0.0080 2.76 (0.68, 11.2) 0.1538

Age group (ref=25-29, n=430)

24 and under 7.8 (4.09, 14.86) <0.0001 19.55 (7.62, 50.15) <0.0001

30 and over 0.23 (0.09, 0.61) 0.0032 0.26 (0.09, 0.75) 0.0122

Time between 2012 guidelines and referral 1.08 (0.7, 1.65) 0.3943 1.46 (0.82, 2.61) 0.1925

C statistic 0.873 (

OR, odds ratio; CI, confidence interval; ref, reference; OBGYN, obstetrics and gynecology.
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referral for high-grade lesions were much lower than the 
odds of a discordant referral for high-grade lesions in the 
univariate regression (OR, 0.75; 95% CI, 0.58-0.96; P<0.05). 
The likelihood of a discordant referral from a family medi-
cine provider (OR, 7.72; 95% CI, 2.23-26.69; P<0.01) and 
internal medicine physician (OR, 10.94; 95% CI, 2.56-46.79; 
P<0.01) compared to an obstetrician/gynecologist was also 
much higher in the adjusted model when compared with 
the likelihood of a discordant referral from a family medi-
cine provider (OR, 4.12; 95% CI, 1.58-10.74; P<0.01) or an 
internal medicine physician (OR, 5.42; 95% CI, 1.63-18.03; 
P<0.01) in the unadjusted model. The likelihood of a discor-
dant referral in patients aged below 24 years (OR, 19.55; 
95% CI, 7.62-50.15; P<0.001) compared to women aged 
25–29 years was much higher in the adjusted model than 
in women aged under 24 years (OR, 7.80; 95% CI, 4.09-
14.86; P<0.001) in the unadjusted model. The likelihood 
of an incorrect referral for non-Hispanic black patients was 
significantly higher (OR, 2.95, 95% CI, 1.5, 5.78, P<0.01) 
in the unadjusted model but not significantly higher in the 
adjusted model. The multivariate logistic regression model 
strongly predicted similar rates of correct referrals when com-
pared with those observed in the sample (C-statistic, 0.873)  
(Table 3). The show rate for patients correctly referred from 
outside institutions for colposcopy or LEEP was 83.2%. 

Discussion

Cervical cancer screening and appropriate referral for biopsy 
or excision have greatly decreased the associated mortal-
ity in the USA [9]. However, the effectiveness of the ASCCP 
guidelines depends on the knowledge and adherence of the 
providers to these guidelines. Our study demonstrates that 
17.4% of the referrals for colposcopy to a tertiary academic 
center were discordant with the 2012 ASCCP guidelines. 
Although most of the referrals to the tertiary center were 
concordant with the published guidelines, there is still room 
for improvement. We also identified the factors associated 
with referrals that were non-adherent to the 2012 ASCCP 
guidelines.

Women with low-grade lesions (ASCUS, LSIL, and NILM) 
were more likely to be referred without adhering to the 
guidelines. Our results indicated that high-grade lesions were 
easier to interpret, since they always required diagnostic 

testing and practitioners understood that HSIL, ASC-H, and 
AGCs with undetermined significance required follow-up.

Patients aged 21-24 years or 30-64 years were more likely 
to be incorrectly referred when compared with those aged 
25-29 years. This possibly reflects the simplicity of guidelines 
in the age group of 25-29 years, as HPV only comes into ac-
count when it is reflexed for ASCUS. The 2012 guidelines ex-
tended the adolescent guidelines to the age of 24 years with 
the understanding that HPV infection is common in this age 
group and dysplastic lesions are most likely to resolve with-
out intervention [10]. Patients aged 25-29 years who have 
LSILs are referred regardless of the HPV status, while those 
aged 21-24 years who have LSILs should undergo repeat cy-
tology after 12 months. Furthermore, HPV infection is known 
to be necessary for the development of cervical cancer and 
the 2012 guidelines specifically address how to approach 
discordant cytology screening results such as HPV negativity 
or LSIL [11,12]. Similar to previous studies that indicated a 
lack of knowledge and adherence to the screening intervals 
recommended by the ASCCP, our study suggests that there 
is confusion regarding the interpretation of cytology results 
specifically among women aged 21-24 years and among 
cases with discordant cytology and HPV status including HPV 
negativity and LSIL [7,8].

A patient who underwent a screening test at a family med-
icine or internal medicine clinic is more likely to be incorrectly 
referred. This may reflect the tendency of family medicine 
and internal medicine providers for incorrect referrals, since 
they are not familiar with the guidelines or with the use of 
online applications. This “gap” in knowledge should receive 
continuous focus. Furthermore, the present study indicated 
that in our region, health departments tend to follow the 
ASCCP recommendations closely. Education should focus 
on increasing the knowledge about the online applications 
among our colleagues who are not obstetricians/gynecolo-
gists and informing the practitioners when referrals do not 
adhere to the guidelines. 

Primary vaginal cancer is very rare and the collection of cy-
tology specimens from the vaginal cuffs is not recommended 
for women who never had CIN 2 or higher grade of dyspla-
sia or for those who underwent hysterectomy for benign 
lesions [13]. In our study, multiple patients were referred for 
cervical cytology results of samples collected from the vaginal 
cuffs despite hysterectomies performed for benign lesions. 
As observed in our study, patients with prior hysterectomies 
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are not only incorrectly screened but also referred for unin-
dicated procedures. Interestingly, two patients were referred 
for HSIL of the vaginal cuff. Since both of these patients had 
low-grade or no abnormal findings, we believe that they 
were inappropriately screened. A survey performed in 2015 
revealed that approximately 14% of the advanced nurse 
practitioners routinely collected cytology samples from the 
vaginal cuffs and 8% were unsure whether patients who had 
a hysterectomy for benign lesions should undergo cytological 
screening [8].

Notably, African American patients accounted for the ma-
jority of our patient population and exhibited a trend toward 
the likelihood of incorrect referrals when compared with 
White or Hispanic patients although the difference was not 
statistically significant in the adjusted model. This finding 
might indicate an underlying bias. Our study also indicated 
that there was no change in the referral accuracy over a 
2-year period.

To the best of our knowledge, no other study has evaluat-
ed the adherence to referral guidelines for biopsy or excision. 
The strengths of this study include the varied clinical subspe-
cialties that referred the patients to a large academic center 
for colposcopy and LEEP. The study also has some limitations. 
It did not identify patients who had a pathology that should 
have been referred, but were returned to routine screening. 
The study evaluated referrals to a single center and had a 
small sample size of 430. 

Future research in this field could include a review of all 
cytological tests to identify patients who should have been 
referred for colposcopy, but were returned to screening in-
stead. Future research could also include surveys to identify 
whether providers are aware of the changes in colposcopy 
guidelines, studies regarding the availability of a mobile 
application for interpretation and guidelines, and question-
naires regarding the knowledge of current guidelines. We 
could also expand data collection to include referrals from 
2013 to date and re-evaluate whether there has been any 
change over time in referral concordance. Education and 
vigilance regarding evidence-based algorithms must continue 
to receive constant focus. Changes in the cervical cancer 
screening guidelines have been published in 2020 and 2019 
ASCCP guidelines have transitioned from result-based algo-
rithms to risk-based algorithms. However, the algorithms for 
the age group below 25 years have been carried forward [6]. 
Our results indicate that patients from this age group were 

incorrectly referred even when HPV infection had a high 
probability of regression. Future studies could evaluate refer-
ral concordance over time, especially among patients aged 
<25 years. 

Our results also indicate that some providers, especially 
those belonging to the fields other than gynecology, may not 
consider the necessity of HPV infection for the development 
of cervical cancer or the lack of need for screening in cases 
of hysterectomy performed for benign lesions while referring 
patients for colposcopy. Referrals not adhering to the evi-
dence-based guidelines may lead to unnecessary procedures 
especially among patients of reproductive age, increased pa-
tient stress, and added healthcare expenses. 
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