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A B S T R A C T

Background: Clinical trial participation can improve overall survival and mitigate healthcare disparities for gy-
necologic cancer patients in low-volume community centers. This study aimed to assess the effectiveness of a 
centrally regulated but administratively decentralized electronic screening log system to identify eligible patients 
across a large catchment area for a National Cancer Institute (NCI)-designated cancer center’s open clinical trials.
Methods: Electronic screening log data collected between 2014 and 2021 from ten community partner sites in a 
single NCI-designated cancer center’s catchment area were reviewed retrospectively. Clinical factors assessed 
included cancer site, primary versus recurrent disease status, and histology. Identification efficiency (the ratio of 
patients screened identified with an available trial) was calculated. Identification inefficiencies (failures to 
identify patients with a potentially relevant trial) were assessed, and etiologies were characterized.
Results: Across ten community partner sites, 492 gynecologic cancer patients were screened for seven open 
clinical trials during the study period. This included 170 (34.5 %) ovarian cancer patients, 156 (31.7 %) 
endometrial cancer patients, and 119 (24.2 %) cervical cancer patients. Over 40 % had advanced stage disease, 
and 10.6 % had recurrent disease. Only three patients were identified as having a relevant open trial; none 
ultimately enrolled due to not meeting trial eligibility criteria. An additional 2–52 patients were retrospectively 
found to have a relevant trial available despite not being identified as such within the electronic screening log 
system. Up to 14.4 % of patients had one or more missing minimum data elements that hindered full evaluation 
of clinical trial availability. Re-screening patients when new trials open may identify 12-15 additional patients 
per recurrent disease trial.
Conclusions: An electronic screening log system can increase awareness of gynecologic oncology clinical trials at a 
NCI-designated cancer center’s community partner sites. However, it is inadequate as a single intervention to 
increase clinical trial enrollment. Providing adequate support staff, documenting clinical factors consistently, re- 
screening patients at relevant intervals, and coordinating with central study personnel may increase its utility.

1. Introduction

The American Cancer Society reported an estimated 114,810 new 
diagnoses and 34,020 deaths from gynecologic cancers in the United 
States in 2023 [1]. Despite the rapid development of new and efficacious 
treatments for endometrial, ovarian, and cervical cancers, only ovarian 
cancer population-level overall survival has improved in recent decades 
[1]. Many gynecologic cancer patients continue to face disparate access 

to evidence-based, high-quality care [2]. Overall survival and receipt of 
guidelines-concordant care are significantly associated with the 
involvement of a gynecologic oncologist in care planning [3,4]. At least 
40 % of health referral areas do not have a practicing gynecologic 
oncologist, and over 14 million patients live in low-access counties [5]. 
This is a structural consequence of the prevailing “Centers of Excellence” 
model that concentrates gynecologic cancer care at urban tertiary 
medical centers [6,7].
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However, the drivers of persistent barriers to access to gynecologic 
cancer care are complex, multi-factorial, and context-dependent. In New 
York, greater distance to a gynecologic oncologist was associated with 
increased mortality for cervical and endometrial cancer patients [8]. 
Similarly, in Iowa, distance to a gynecologic oncologist was associated 
with a lower likelihood of optimal cytoreduction and less frequent 
receipt of guideline-concordant adjuvant chemotherapy [9,10]. By 
contrast, in Kansas, patients who lived fewer than ten miles from an 
NCI-designated cancer center had lower overall survival and lower rates 
of optimal cytoreduction [11]. This finding is striking, given that Kansas 
also has the lowest gynecologic oncologist-to-beneficiary ratio in the 
United States [10].

Reports of varied and persistent disparities in receipt of evidence- 
based gynecologic cancer care demonstrate that ongoing efforts to 
combat disparities in the delivery of usual cancer care are inadequate to 
improve overall survival for underserved gynecologic cancer pop-
ulations. Clinical trial participation has been shown to increase the de-
livery of guideline-concordant care and mitigate survival differences by 
race/ethnicity in gynecologic cancers [11–14]. Similarly, rural ovarian 
cancer patients enrolled in Phase 2–3 SWOG trials had non-inferior 
cancer-specific, progression-free, and overall survival relative to their 
urban patients when receiving care as part of a clinical trial [15,16].

The untapped opportunity for increased clinical trial participation is 
of particular urgency in the context of the ongoing “clinical trials crisis” 
in gynecologic oncology. Since 2010, there has been a decrease in 
accrual in all National Clinical Trials Network (NCTN) trials by 33 % 
[17]. However, trials in gynecologic oncology have disproportionately 
dropped off, including a 90 % reduction in accrual in Phase III studies 
and a 64 % decrease in the number of gynecologic oncology trials 
sponsored by the NCI’s Cancer Therapy Evaluation Program (CTEP) 
[18]. This crisis threatens to deleteriously impact clinical outcomes for 
all gynecologic oncology patients but disproportionately affects patients 
receiving care at low-volume community sites. This imposes a moral 
imperative to understand ways to enhance clinical trial recruitment in 
gynecologic oncology [19].

The University of Kansas Cancer Center (KUCC) established the 
Masonic Cancer Alliance (MCA, formerly known as the Midwest Cancer 
Alliance) in 2008 to facilitate systematic outreach to rural and under-
served hospitals, cancer centers, and clinics in KUCC’s catchment area. 
This includes increasing local access to KUCC’s specialized cancer care 
resources, cancer screening and patient programs, and professional ed-
ucation. More specifically, since 2010, KUCC began working with twelve 
partner organizations to offer KUCC clinical trials at MCA community 
partner sites so patients could enroll and participate in clinical trials 
locally. The MCA serves the state of Kansas and 18 counties in Missouri. 
Of the 123 counties represented in KUCC and MCA’s shared catchment 
area, 76 % are considered rural by rural-urban continuum codes. Since 
its creation, MCA’s clinical trial network has decreased out-of-state 
migration for care by 20 % and kept over $3.3M of medical spending 
in the state [20].

Unger et al. [18] introduced a uniform conceptual framework 
defining steps in the decision-making process supporting cancer patient 
clinical trial enrollment, including ensuring the availability of clinical 
trials, assessment of patient eligibility, trial discussion, and offer, and 
the patient’s decision on whether to enroll [21]. KUCC developed an 
electronic screening log system to assess the availability of eligible pa-
tient cohorts and understand reasonable accrual goals for open KUCC 
clinical trials across ten MCA community partner sites [Supplemental 
Appendix 1]. A prior study demonstrated that the electronic screening 
log system facilitated broader patient recruitment across KUCC and 
MCA’s shared catchment area for breast and lung cancer clinical trials 
[22]. The objective of the present study was to evaluate whether an 
electronic screening log system was adequate and effective in identi-
fying available clinical trials for which gynecologic cancer patients at 
low-volume community sites should be screened for eligibility.

2. Methods

2.1. Screening system and workflow

The University of Kansas Medical Center Institutional Review Board 
(IRB) approved the study as the central IRB and governing body for all 
MCA institutions (STUDY00002341). As part of the IRB approval, min-
imum data use agreements were obtained from individual MCA cancer 
treatment sites. The University of Kansas Medical Center Department of 
Biostatistics and Informatics created an electronic screening log system 
on behalf of the MCA using the Research Electronic Data Capture 
(REDCap) program [23,24]. The MCA administrative team designed a 
screening log survey (Supplemental Appendix 1) including basic 
mandatory questions about a patient’s cancer to prompt MCA local CRCs 
to screen patients meeting criteria for any open relevant clinical trial for 
eligibility. Survey responses constituted the data stored in the MCA’s 
electronic screening log system’s database. The screening log survey 
instrument was revised in response to feedback from MCA local CRCs to 
minimize the administrative burdens of data entry.

Demographic factors collected were screening site, screening date, 
and new versus established patient status. Additional demographic 
factors that did not directly impact clinical trial eligibility (age, race/ 
ethnicity, gender, and city of residence) were not collected to minimize 
unnecessary administrative burdens for MCA sites. Given that inade-
quate recruitment staff and data collection infrastructure previously 
have been identified as barriers to clinical trial participation [25–28], 
we actively sought to avoid creating problematic secondary effects on 
MCA community partner sites from our intervention. Moreover, the 
collection of only a minimum of necessary patient information remains 
an important tenet in safeguarding patient health information in 
research studies. All patients diagnosed with gynecologic cancers are 
female sex assigned at birth. Clinical factors collected included cancer 
type (e.g., gynecologic), cancer location (ovary, fallopian tube, primary 
peritoneal, uterine, cervix, vagina or vulva), histology (squamous, 
adenocarcinoma, clear cell, serous, mucinous, endometrioid, transi-
tional cell, mesenchymal, mixed), TNM staging including tumor stage 
(T1-T4), nodal status (N0-N3), and presence or absence of distant 
metastasis (M0 or M1), recurrent or progressive disease (yes/no), stage 
(I-IV), and CA-125 level.

All screening was conducted using the REDCap system [29,30]. MCA 
community partner site members who signed a data use agreement were 
onboarded to the electronic screening log system and were trained on 
how to input data into the system. Each MCA community partner site’s 
clinical research coordinator (CRC) was added as a user in the REDCAP 
electronic screening log system. A CRC’s data access was limited to their 
only individual cancer center’s participant records using role-based 
access permissions in REDCap. The KUCC central administrative team 
could view all the records across the MCA network. An instance of 
REDCap is installed within the KUCC data center for research use pur-
poses. The REDCap instance is HIPAA certified, allowing KUCC re-
searchers to capture and store patient health information. The system 
also has an InCommon built-in feature that allows users to use their 
university credentials to log onto the system securely.

Local MCA CRCs entered data either from their desktop or mobile 
devices as they reviewed potential participants for clinical trials at their 
community partner site. The CRC inputted data into the electronic 
screening log database when a cancer patient was first evaluated, either 
at the time of diagnosis or at the time of cancer recurrence. While 
entering data into the electronic screening log system based on the 
participant’s diagnosis, the CRC was instructed to cross reference 
entered data to assess if any clinical trial open through the MCA was 
available that fits the participant’s diagnostic criteria. If a potentially 
relevant clinical trial was available, the CRC queried the patient’s 
treating physician to confirm whether the clinical trial was correctly 
identified as relevant and clinically appropriate. If this was confirmed, 
then the CRC scheduled a time to contact the patient to discuss the 
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clinical trial and inquire if the patient was interested in proceeding with 
full screening for trial eligibility. This conversation was conducted in 
person with timing coordinated with a patient’s other clinical appoint-
ments. Sufficient time was given for patients to review informational 
material about the clinical trial and consider participation. If the 
physician determined that the patient did not meet relevant clinical 
criteria for any existing open available clinical trials and/or if the pa-
tient declined or withdrew from the full clinical trial eligibility screening 
process, then the reason that the patient did not matriculate to study 
screening was documented within the electronic screening log system. 
All clinical trial screening and consent processes were designed and 
maintained in accordance with Good Clinical Practice (GCP) standards 
to ensure that human subjects’ rights, safety, and well-being were pro-
tected and that trials were conducted consistent with approved plans 
with rigor, integrity, and reliability in data collection.

The lack of study availability allowed KUCC leadership to evaluate if 
a certain type of study needed to be designed or launched to help treat 
patients across the KUCC catchment area. Cases in which patients were 
incorrectly deemed not to have a relevant open clinical trial available 
prompted the MCA administrative team to hold a brainstorming session 
with study principal investigators to evaluate what factors about clinical 
trial eligibility criteria may be overly confusing or restrictive and 
thereby inadvertently functioning to limit patient identification. MCA 
sites were encouraged to 1) review all new patients for potential clinical 
trial eligibility, 2) enter data routinely into the MCA electronic screening 
log system, and 3) discuss potential available clinical trial opportunities 
with the treating physician. Deidentified reports summarizing electronic 
screening log system data could be run by local MCA site CRCs, the 
central MCA administrative team, and clinical trial principal in-
vestigators and were reviewed at meetings and in communications be-
tween these groups to identify failures and inefficiencies in the 
electronic screening log system. Reports also formed the basis for a 
retrospective quality improvement review of the electronic screening 
log system. Individual patient records could be updated or reviewed 
again within the electronic screening log system when new clinical in-
formation and/or new clinical trials became available.

Screening occurred for gynecologic cancer patients across ten MCA 
community sites between October 2014 and December 2022 (Fig. 1). 
MCA community partner sites were defined as rural or urban using 2023 
Rural-Urban Continuum Codes, which assess counties based on popu-
lation size, adjacency to a metropolitan area, and degree of urbanization 
[31]. There was no limit on the number of open clinical trials for which a 
patient could be considered, though studies were limited to trials opened 
at MCA through the NCTN mechanism. This analysis does not include 25 

gynecologic oncology trials enrolled only at KUCC Main Campus, 
including 11 clinical trials from the gynecologic oncology Multiple Early 
Phase Clinical Trials (EPCT) program (Fig. 2), as MCA patients were not 
screened for clinical trials offered only at KUCC Main Campus.

2.2. Statistical analysis

Formal statistical analyses are limited given the retrospective cohort 
study design with data derived from an electronic screening log database 
developed for operational rather than research purposes. Due to low 
sample sizes, we could not compare demographic or clinical factors 
between cancer types. We also could not assess associations between 
demographic or clinical factors and the likelihood of having an available 
clinical trial. However, the identification efficiency (ratio of patients 
screened to patients identified with available clinical trial) and identi-
fication inefficiencies (ratio of patients screened to patients with a 
possible available clinical trial who were not identified) are described 
[32].

3. Results

Between January 2014 and December 2022, 492 gynecologic cancer 
patients completed screening across ten MCA community partner sites. 
Ninety-eight (20 %) patients completed screening at one of six rural 
MCA community partner sites, and 394 (80 %) patients completed 
screening at one of four urban MCA community partner sites (Fig. 1). 
Most patients were screened at a new patient visit (395 or 80.3 %), 
whereas 79 (16 %) were screened at an established patient visit, and 18 
(3.7 %) patients had unknown status (Table 1). A variety of gynecologic 
cancer sites were represented, as 170 (34.5 %) of screened patients had 
ovarian, fallopian tube, or primary peritoneal cancer, 156 (31.7 %) had 
endometrial cancer, and 119 (24.2 %) had cervical cancer (Fig. 2). Over 
half of patients had advanced-stage disease, with 108 (22 %) and 136 
(27.6 %) of screened patients having stage III and IV disease, respec-
tively. Only a subset (52 or 10.6 %) of patients had recurrent disease at 
the time of screening, including 20 patients with recurrent ovarian, 
fallopian tube, or primary peritoneal cancer.

Seven gynecologic oncology clinical trials were open for recruitment 
at MCA community partner sites during the study period (Fig. 2). This 
included three Phase II trials (43 %), one Phase II/III trial (14 %), and 
three Phase III trials (43 %). No Phase I KUCC trials were open for 
recruitment at MCA community partner sites. Trials were open for a 
median of 18 months. Between one to four clinical trials were open per 
year at MCA community partner sites. The largest number of open 

Fig. 1. Number of patients screened by Masonic Cancer Alliance (MCA) sites, classified by Rural-Urban Continuum Code (RUCC).
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clinical trials was available between 2020 and 2021. Two of seven trials 
(28.6 %) investigated radiation treatments; these two trials were open 
only at four of ten (40 %) MCA community partner sites with Radiation 
Oncology services on-site (two urban and two rural sites). Of the 
remaining five ovarian cancer trials, two trials (40 %) were histology- 
specific (one in recurrent clear cell carcinoma and one in primary low- 
grade serous carcinoma). Trials for recurrent disease were available 
only for ovarian cancer patients, including one trial in platinum- 
sensitive disease and two trials in platinum-resistant disease.

Only three patients were identified as having a relevant clinical trial 
available (Table 2); two in 2014 (one endometrial cancer patient, one 
cervical cancer patient) and one in 2019 (vulvar cancer patient). None of 
the three patients ultimately enrolled. In all three cases, this was due to 
not meeting the eligibility criteria for the identified trial. Of note, none 
of the three patients were noted to have incompatible age, performance 
status, co-morbid conditions, organ dysfunction, pregnancy and/or 
breastfeeding status, prior chemotherapy, radiotherapy and/or surgery, 
psychiatric conditions, or inadequate tissue available.

Overall, the identification efficiency of the electronic screening log 
system was low, as only 3 of 492 (0.6 %) of screened patients were 
identified as having a relevant open clinical trial in typical clinical use. A 
secondary retrospective review of the electronic screening log system 
database was undertaken by the study team for quality improvement 

purposes (Supplemental Appendix 2). When the electronic screening log 
system database was sorted by 2–3 categories [primary cancer site, 
primary versus recurrent disease status, and histology (where relevant)] 
and filtered to capture patients screened at clinic visits during the study 
open enrollment periods for each of the seven offered clinical trials, an 
additional 2–52 patients per trial were identified that may have poten-
tially been eligible for the trial. Individual patient entries in the elec-
tronic screening log system could and should have been updated when 
new relevant clinical information arose. However, in the initial imple-
mentation period, there were no predefined triggers to standardize or 
prompt updating or re-screening of individual patient records. When the 
same retrospective review (patients sorted by primary cancer site, pri-
mary versus recurrent disease status, and histology) was expanded with 
filtering set to include additional patients screened prior to the trial open 
enrollment period (as would have been the case if previously screened 
patients were automatically re-screened any time a new clinical trial was 
opened at a MCA community partner site), an additional 2–44 patients 
per trial (on top of the additional potentially eligible patients screened 
during the study open enrollment period) were identified that may have 
potentially been eligible for the trial. Thus, setting automated quality 
improvement retrospective reviews of electronic screening log data by 
centralized KUCC staff would have increased the identification effi-
ciency of the electronic screening log system from 0.6 % to 16.9 %. 

Fig. 2. Gynecologic oncology clinical trials open by site by year (A) and by primary cancer site (B).
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Automated re-screening of previously screened recurrent disease pa-
tients upon opening of a new clinical trial by centralized KUCC staff 
would have further increased the identification efficiency of the elec-
tronic screening log system to 75 % in this sub-population.

Missing data were identified in the electronic screening log system. 
This included 23 (4.7 %) patients with unknown primary cancer sites, 71 
(14.4 %) patients with unknown primary versus recurrent disease status, 
69 (14 %) patients with unknown histology, and 60 (12.2 %) with un-
known stage. As a result, 84 (17 %) of patients could not be screened 
effectively for potentially relevant open clinical trials. This corresponds 
to an adjusted identification efficiency of the electronic screening log 
system of 0.7 %. Local target enrollment goals for individual clinical 
trials ranged between 1 and 10 patients per trial. Across KUCC and MCA 
sites, total accrual ranged from 20 to 50 % of enrollment goal per trial. 
Patients accrued from outside of the electronic screening log system 
were either identified at KUCC main campus (primary academic medical 
center site of the catchment area) or via direct patient referral by a local 
oncologist. Of note, there were an additional 17 trials offered at MCA 
community partner sites during the study period for multiple solid organ 
tumors with pre-defined immunohistochemical, molecular, and/or ge-
netic profiling criteria. These trials may have been relevant for a subset 
of the 492 screened gynecologic cancer patients had additional neces-
sary data for eligibility assessment been collected within the electronic 
screening log system.

4. Discussion

Our results describe the real-world implementation of an electronic 
screening log system at community partner sites within an NCI- 
designated cancer center’s catchment area to identify local gyneco-
logic cancer patients who should be screened for open clinical trials. 
Three patients were identified as having a relevant open gynecologic 
oncology clinical trial. However, in all cases, patients ultimately failed 
screening due to not meeting the eligibility criteria for the identified 
clinical trial. The electronic screening log system had a 0.6 % 

identification efficiency for matching gynecologic cancer patients to 
open clinical trials in the context of routine decentralized local clinical 
practice at MCA community partner sites. A retrospective quality 
improvement review identified a potential 16.3 % increase in identifi-
cation efficiency that could be achieved with a secondary review of 
electronic screening log system data by centralized KUCC CRCs and/or 
study primary investigators. We also identified the potential for an over 
70 % increase in identification efficiency with automated re-screening of 
MCA patients with recurrent disease at the time a new clinical trial is 
opened. Use of the electronic screening log system was further limited 
for 84 (17 %) patients with incomplete or missing clinical data. Though 
an electronic screening log system holds the potential to increase the 
identification of community-based patients for screening for NCI- 
designated cancer center clinical trials, routine data auditing by pri-
mary site CRCs, automated rescreening of local patients, and targeted 
outreach to community sites are needed to fulfill the promise of this tool.

This study addresses an area of critical unmet need in the new and 
evolving mandate for NCI-designated cancer centers. Since 2016, the 
NCI Funding Opportunity Announcement (FOA) has defined re-
quirements for NCI-designated cancer centers to 1) describe their 
catchment area, 2) increase clinical trial participation among the 
catchment area population, and 3) engage in systematic community 
outreach [31,32]. However, to date, little research has been published 
with specific implementation data on operationalizing these mandates 
toward tangible clinical and quality improvement outcome measures 
[33]. Our research describes a specific protocol for engagement with 
community partner sites to decentralize clinical trial screening and 
enrollment and work toward improving clinical trial accrual to match 
the overall demographics of the catchment area. Our case study, like 
other previously published investigations [34–37], is not without 
necessary areas for improvement. However, there remains lingering 
confusion on how to describe and evaluate the effectiveness of clinical 
trial screening and accrual in broad catchment areas. Therefore, a 
real-world evaluation of the practical challenges encountered in initi-
ating and evaluating a centralized monitoring mechanism helps chart a 
path forward for future research endeavors. Our study represents a de-
parture from most past case studies that have focused solely on popu-
lation health-level descriptive analysis of cancer burden in the 
catchment area and/or interventions related to cancer screening and 
prevention only. We also leveraged novel implementation outcomes, 
such as the identification efficiency ratio, that are both relevant and 
feasible for collection at community partner sites, as was recently 
assessed in Australia by Tew et al. (2023).

Calculation of the identification efficiency ratio of the electronic 
screening log system and sensitivity analysis assessing the impact of 
various system deficiencies on identification efficacy proved to be a 
useful tool. These analyses permitted evaluation of how the electronic 
screening log system failed, what specific challenges were encountered, 
and what lessons can be learned from these failures. Three patients were 
correctly identified as having a relevant open and available clinical trial, 
and zero patients ultimately enrolled in the trial. These determinations 
required manual and subjective evaluation of the electronic screening 
log system data by the local MCA CRC based on their individual and 
independent review of a list of clinical trials available through the 
KUCC-MCA network that fit patients’ diagnostic criteria. When data 
from the electronic screening log system were extracted automatically 
into statistical software and analyzed using consistent decision rules 
based on patients’ primary cancer site, primary versus recurrent disease 
status, and histology criteria, over ten-fold more patients were identified 
as having relevant available clinical trials. This suggests that in its cur-
rent state of implementation, the electronic screening log system leaves 
room for many type II errors or false negative screenings. We hope to 
assess the impact of adding an automated decision rule support tool to 
the electronic screening log system on identification efficiency in a 
future study. It remains to be seen to what extent this type of decision- 
rule support introduces new type I error (or false positive screenings) 

Table 1 
Clinical characteristics of screened gynecologic cancer patients.

Clinical Factor N, %

Primary Gynecologic Cancer Site
Ovarian/Fallopian tube/primary peritoneal 170 (34.5 %)
Endometrial 156 (31.7 %)
Cervical 119 (24.2 %)
Vaginal/Vulvar 24 (4.9 %)
Unknown 23 (4.7 %)

Stage
I 142 (28.9 %)
II 46 (9.3 %)
III 108 (22 %)
IV 136 (27.6 %)
Unknown 60 (12.2 %)

Cancer Status
Primary 369 (75 %)
Recurrent/Progressive 52 (10.6 %)
Unknown 71 (14.4 %)

Histology
Adenocarcinoma 174 (35.4 %)
Squamous cell 66 (13.4 %)
Endometrioid 105 (21.3 %)
Serous 48 (9.8 %)
Clear cell 16 (3.3 %)
Mucinous 2 (0.4 %)
Mixed 12 (2.4 %)
Unknown 69 (14 %)

Patient Status
New 395 (80.3 %)
Established 79 (16 %)
Unknown 18 (3.7 %)
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into the system and the impact of associated increases in administrative 
burden.

Only trials that included radiation for endometrial, cervical, and 
vaginal cancers identified potentially eligible patients in the electronic 
screening log system without use of a clinical decision support rule, 
though use of the automated decision-rule support tool still identified 
additional patients. This may reflect greater buy in for clinical trials 
from local oncologists when they are working with radiation oncologists 
rather than gynecologic oncologists from academic medical centers. 
Alternatively, all radiation trials sought out newly diagnosed patients 
who often have a more consistent visit schedule with lesser risk of loss to 
follow-up compared to patients with recurrent disease or in disease 
surveillance. Chemotherapy trials and trials in recurrent disease did not 
have any potentially eligible patients identified in the electronic 
screening log system. This may be due to the presence of multiple 
possible guidelines-concordant chemotherapy regimens already avail-
able and a preference among local oncologists for known guidelines- 
concordant chemotherapy regimens over patient participation in clin-
ical trials. Alternatively, identification of patients for clinical trials 
investigating chemotherapy and other disease-directed targeted thera-
pies can be limited by overly narrow and stringent eligibility criteria 
[38–40]. Prior studies have demonstrated that increases in exclusion 
criteria based on comorbidities and performance status actively 
increased rates of trial non-participation and limited generalizability of 
clinical trial results [41–43]. Increasing numbers of eligibility criteria in 
academic and pharmaceutical-sponsored clinical trials can create undue 
administrative and logistical barriers for patient participation in clinical 
trials [44]. Moreover, increasing complexity of clinical trial eligibility 
criteria can impede clarity and understanding of required criteria and 

increase the perception of barriers to patient feasibility and appropri-
ateness for trial participation among physicians, CRCs, and patients 
[45–47].

A second source of system failure was the lack of systematic re- 
evaluation of previously screened patients when new clinical trials 
became available at MCA community partner sites. In our quality 
improvement assessment, we expanded the automated decision rule 
criteria to include not only patients who were screened in a clinic visit 
during a given trial’s open enrollment period but also patients who were 
screened in a clinic visit prior to the trial opening. As a result, an 
additional 2–16 patients per trial who were potentially eligible were 
identified. Importantly, these numbers likely overestimate the gain in 
identification efficiency from reassessment of previously screened pa-
tients given the lack of systematic data collection about subsequent 
changes in clinical status (e.g., patients may have died, recurred, 
received additional treatment lines, or had other relevant changes in 
their clinical history since their screening encounter). We also posit that 
systematic re-review of previously screened patients holds the greatest 
utility and incremental identification efficiency benefit for patients with 
recurrent disease. Many primary disease trials in gynecologic oncology 
address a narrow window in time within the primary disease course (e. 
g., adjuvant treatment following primary surgical intervention, primary 
and/or definitive chemoradiation). Primary disease patients are highly 
likely to fall outside of this narrow window at the time of later re- 
evaluation and be deemed ineligible for primary disease clinical trials 
opened long after their initial screening encounter. As a result, we 
recommend instituting both systematic updating of patient records 
within the electronic screening log system at the time of disease recur-
rence and an automatic data re-review of previously screened recurrent 

Table 2 
Screening log system implementation outcomes by trial type.

Trial Characteristic 
(Cancer Types 
Included in Trials)

Number of 
Trials in 
Category (N)

Patients Screened During 
Trial Open Window 
Identified as Potentially 
Eligible by Electronic 
Screening Log System (N)

Patients with Available Eligible 
Trial Screened During Trial Open 
Window Missed by Electronic 
Screening Log System (Identified 
on Manual Retrospective Re- 
Review)) 
(N if blanks excluded) 
(N if blanks included)

Patients Screened Prior to 
Trial Open Window that 
would be Classified as 
Eligible if Re-Screened 
when Trial Opened (N if 
blanks excluded) 
(N if blanks included)

KUCC Clinical Research Coordinator 
Implementation Notes and Feedback 
on Relevant Electronic Screening Log 
System Deficiencies

Chemotherapy Only 
(Ovarian/Fallopian 
Tube/Peritoneal)

5 0 21 
13

113 
72

•Platinum-sensitivity status relevant 
to trial not included in screening log
•Number of prior lines of 
chemotherapy relevant to trial not 
included in screening log

Radiation Included 
(Endometrial, 
Cervical, 
Vaginal/Vulvar)

2 3 75 
70

138 
121

• Surgical history relevant to trial not 
included in screening log

• FIGO stage subgroups relevant to 
trial not included in screening log

• Re-screening patients evaluated 
prior to trial open window unlikely 
to identify eligible patients given 
trial focused on finite postoperative 
adjuvant treatment period

Primary 
Disease 
(Endometrial, 
Cervical, 
Ovarian/Fallopian 
Tube/Peritoneal)

4 0 84 
78

180 
160

• Re-screening patients evaluated 
prior to trial open window unlikely 
to identify eligible patients given 
trial focused on finite postoperative 
adjuvant treatment period

Recurrent Disease 
(Ovarian/Fallopian 
Tube/Peritoneal)

4 0 12 
5

77 
39

• Platinum-sensitivity status relevant 
to trial not included in screening 
log

• Number of prior lines of 
chemotherapy relevant to trial not 
included in screening log

Histology-Specific 
(Ovarian/Fallopian 
Tube/Peritoneal)

3 0 10 
8

50 
39

• High rates of missing data in 
Histology column of screening log

• Serous histology subtypes (low 
grade, high grade) relevant to trial 
not included in screening log
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disease patients whenever a new recurrent disease clinical trial opens. 
This recommendation is of particular importance given local trends in 
the timing of clinical trial availability assessment we observed at the 
MCA community partner sites. Three-fourths of patients were evaluated 
at the time of primary diagnosis, while only one-tenth of patients were 
evaluated at the time of recurrence, despite the availability of twice as 
many trials for recurrent disease relative to primary disease. This par-
allels screening patterns seen by Manders et al. [48], where patients 
offered a clinical trial at the time of disease recurrence were 66 % more 
likely to accept than patients who had this discussion at the time of 
primary diagnosis [45].

Missing and incomplete data were a third key source of system 
failure in our study. A significant proportion of patients had missing data 
in the electronic screening log system that precluded comprehensive 
evaluation of clinical trial availability. This would have occurred due to 
the failure of the local MCA CRC to input all data correctly into the 
electronic screening log system and/or failure to update the patient 
record when new pertinent information became available. Ultimately 
17 % of patients had one or more blank or incomplete data fields in the 
electronic screening log system that precluded full evaluation of possible 
available clinical trials. This included 4.7 % of patients with unknown 
primary cancer sites, 14.4 % with unknown primary versus recurrent 
disease status, 14 % of patients with unknown histology, and 12.2 % of 
patients with unknown stage, all of which are frequent and clinically 
significant inclusion criteria in gynecologic oncology clinical trials. 
Additionally, no data were collected on histologic grade (e.g., low-grade 
versus high-grade serous histology), which further limited the specificity 
of patient evaluation and consideration for histology-specific trials.

Further research is needed to assess factors contributing to incom-
plete electronic screening log data entry. Potential contributing factors 
include a lack of awareness of the clinical significance of histology type; 
final pathology reports not being accessible at the time of data entry, 
insufficient support from gynecologic pathology subspecialists, lack of 
confirmatory immunohistochemical or molecular testing, and/or 
inconsistent documentation of clinical and pathologic staging by on-
cologists at MCAcommunity partner sites. Failure to complete the 
screening log in its entirety could also reflect time constraints for the 
local MCA CRCs versus the subconscious effect of physician and/or 
patient bias against clinical trials [46]. This effect was demonstrated 
previously in a trial investigating screening failures for gynecologic 
oncology trials in Texas [12]. Results showed that 16 % of patients were 
excluded from clinical trial consideration by their physician based on 
perceived “medical unfitness” or “prior non-compliance” even though 
none of the patients met any of the pre-defined exclusion criteria for the 
trials [49]. Radiation oncology trials could only be offered at a subset of 
MCA sites with local radiation oncology facilities, which may have 
created disparities in awareness of and access to these trials within the 
catchment area. This also represents a potential role for centralized 
KUCC CRCs to increase their involvement and outreach with the shared 
MCA catchment area. Though re-screening may create too much undue 
burden for community physicians, if centralized KUCC CRCs intimately 
familiar with all available gynecologic oncology trials could review 
screening logs and identify needs for updated data for potential candi-
dates, this could increase our ability to identify available clinical trials 
for patients. Such centralized review paired with the currently decen-
tralized electronic screening log system likely also would increase the 
specificity of the screening log system.

These results are significant in the context of the ongoing “clinical 
trials crisis” in gynecologic oncology [19] as both the number of trials 
available and accrual continue to decrease. A recent study demonstrated 
that 21 % of gynecologic oncology clinical trials were terminated, sus-
pended, or withdrawn primarily due to low accrual [47]. More specif-
ically, there were increased odds of non-completion for trials enrolling 
at 2–5 sites [47]. This emphasizes the importance of increasing the 
feasibility of patient identification and recruitment for clinical trials at 
community partner sites.

Yet, we continue to lack robust implementation science data specific 
to clinical trials in gynecologic oncology. Mudaranthakam et al. (2022) 
previously published on the use of the same electronic screening log 
system described in the present study to facilitate the identification and 
enrollment of MCA community site patients in KUCC clinical trials for 
lung and breast cancer. In the prior study, the same electronic screening 
log system had a 19.9 % identification efficiency ratio for lung cancer 
patients and an 11.3 % identification efficiency ratio for breast cancer 
patients seeking relevant open clinical trials, which far exceeds the 0.6 
% identification efficiency ratio for gynecologic cancer patients we re-
ported. The identification efficiency for breast and lung cancers is likely 
helped by the greater number of available clinical trials for breast and 
lung cancers relative to gynecologic cancers. However, it is interesting 
that other cancer types that also often restrict trial eligibility based on 
primary versus recurrent disease status and/or histology were not also 
limited in identification efficiency by missing data to the same extent 
that trials for gynecologic cancers were impacted. The two studies of the 
KUCC electronic screening log system from our group support its po-
tential generalizability and scalability across cancer types. It is notable 
that we were not able to use the electronic screening log system for 
phase I multi-organ cancer trials with inclusion criteria defined by ge-
netic and/or molecular testing. This is likely due to lack of data collec-
tion on these variables in the electronic screening log system (which is 
readily modifiable) as well as greater difficulty in including patients at 
MCA community partner sites in Phase I trials given the intensity and 
frequency of clinic visits and laboratory assessments required in many 
trial protocols (which is a more difficult barrier to overcome). Our re-
sults also underscore the need for further qualitative and quantitative 
research on barriers to clinical trial eligibility screening and trial 
participation specific to gynecologic cancer patients and trials.

What little data exist in gynecologic oncology largely came from past 
efforts to improve patient identification and enrollment in screening and 
prevention trials. Rimel et al., [47], showed that an online patient-facing 
clinical trial registry matched 82 % of patients to an available clinical 
trial. However, 15 % of patients who ultimately enrolled in an identified 
trial participated in a cancer screening, imaging, and/or tissue bank 
study [49]. Of note, no patients enrolled in a cancer therapeutic trial, 
over 50 % of patients did not have a cancer diagnosis at the time of 
screening, and all screenings were performed at a single, urban aca-
demic center without rural or community outreach [49]. In contrast, 
Gynecologic Oncology Group (GOG) investigators evaluated enrollment 
in GOG therapeutic trials. 38 % of participants had a clinical trial 
available, and 91 % of patients were enrolled. Most enrolling gyneco-
logic oncologists (58 %) practiced at an academic center or 
hospital-based practice [50]. Additionally, institutions without GOG 
data management staff less commonly had open trials available for pa-
tients. Further, both physician and patient attitudes impacted clinical 
trial enrollment [50]. These studies demonstrate that gynecologic 
oncology therapeutics trials historically have limited penetration 
beyond academic centers to community and rural practices, further 
emphasizing the importance of successfully operationalizing a func-
tional screening system at community partner sites within the catchment 
areas of academic medical centers in the United States.

Unger et al. [18] operationalized the process of clinical trial accrual 
by defining its discrete steps including identification of available trials, 
assessment of patient eligibility, patient counseling, and patient deci-
sion. This process map effectively shifted the evaluation of stagnating 
clinical trial enrollment rates from individual-level factors to systemic 
barriers limiting access to clinical trials. Our results parallel the findings 
of this systematic review in that the majority of patients did not 
participate in a clinical trial due to a lack of trial availability followed by 
ineligibility. Multiple studies support this shift in paradigm away from 
an emphasis on individual-level factors, as prior reviews show that more 
than half of patients offered a clinical trial agree to participate without 
significant differences by age, race, or rurality (19). Prior studies 
emphasizing individual barriers have variable statistical significance 
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and notable potential for bias [15,51]. More recently, Caston et al. [52] 
retrospectively assessed outcomes for underrepresented breast and 
ovarian cancer populations against the Unger et al. [18] clinical trial 
accrual process map. The investigators noted that differences in trial 
eligibility did not drive differences in enrollment among patients who 
were black, rural, or living in areas of higher disadvantage. However, 
black patients’ lower odds of enrollment were mitigated when they were 
counseled and offered the chance to enroll. In contrast, patients from 
disadvantaged neighborhoods had lower odds of enrollment and higher 
odds of declining enrollment when offered [52].

In the present study, no patients were found to be eligible for a 
clinical trial to permit assessment of individual-level factors impacting 
enrollment decisions. Our study illustrates the challenges in defining the 
minimum necessary data collection parameters to adequately permit the 
identification of relevant clinical trials and address areas of unmet need. 
Other studies have characterized demographic disparities in clinical trial 
recruitment specifically as they relate to racial/ethnic minorities and 
rural patients [14,25]. However, these same reviews have noted that 
many disparities in clinical trial enrollment and acceptability based on 
demographic factors are eliminated when all patients are informed and 
queried about clinical trials in a systematic, standardized, and 
patient-centered fashion. Our electronic screening log system benefited 
from reduced administrative burden by eliminating the collection of 
demographic variables that are time-consuming to collect and that can 
create a sense of “othering” and defensiveness in the process of their 
collection while not being directly relevant to clinical trial eligibility. It 
was reassuring that no patients’ screening failed due to incompatible 
age, race/ethnicity, performance status, co-morbid conditions and/or 
organ function, pregnancy and/or breastfeeding status, or psychiatric 
conditions. This begins to define areas where other existing electronic 
screening and enrollment systems can streamline data collection to 
improve system efficiency.

In our population, 80 % of patients were screened at community sites 
in rural counties. Though clinical trial participation is one path to 
increasing equity in cancer care for rural patients, many rural patients 
face greater barriers to clinical trial participation than their urban 
counterparts. Mudaranthakam et al. [22] evaluated clinical trial avail-
ability in the same catchment area as the present study and found that 
urban patients with breast and lung cancer were 3.56 and 4.27 times 
more likely to have an available clinical trial, respectively. This aligns 
with prior studies that report a median participation rate of 9 % for rural 
patients in clinical trials [53,54]]. Provider-level barriers to clinical trial 
enrollment for rural patients included lack of awareness about available 
clinical trials, workload/time required to counsel patients on trials, lack 
of supporting professional networks, and concerns about potential pa-
tient non-compliance and/or ineligibility due to comorbid conditions 
and/or challenging social situations [53,54]. Patient-level barriers to 
clinical trial participation for rural patients included knowledge and 
attitudes regarding the amount of effort and financial resources required 
to participate in trials and associations between clinical trials and “being 
in an experiment,” “gambling on a game of chance,” and/or an option of 
“last resort” [53]. Our high rates of patient screening at rural MCA 
community partner sites demonstrate some ability to overcome these 
challenges. Notably, this was driven by high screening rates at one rural 
MCA community partner site where CRCs self-reported significant pro-
tected time and high interest in clinical trial participation. This suggests 
that adequate staffing and infrastructure remain critical.

Prior studies have investigated interventions to increase clinical trial 
recruitment at community sites, including physician awareness/educa-
tion campaigns [55], direct-to-patient recruitment letters and surveys 
[56,57], patient navigation programs [58,59], and institutional policy 
shifts [60]. Though some gains were realized at individual institutions 
with the above interventions, incremental increases were modest, and a 
recent study still demonstrated a four-fold difference in recruitment 
between NCI-designed tertiary care centers and partnered community 
sites [61]. Ultimately, a multimodal group of interventions, quality 

improvement processes, and regular program assessment is needed to 
affect meaningful and sustained increases in clinical trial participation 
for community-dwelling cancer patients. New models for trial decen-
tralization have emerged, including public-private partnerships and 
community practice oncology alliances that have increased the pene-
tration of clinical trials into community settings, even independent of a 
supporting NCI-designated tertiary care center [62]. Telemedicine may 
also help in this endeavor [63]. Clinical trial delivery is highly 
context-dependent [64]; further implementation science research is 
warranted to understand how to determine which model(s) of clinical 
trial delivery best fit within different geographic and practice settings. 
As Shalowitz et al. [65] recently outlined, ethical outreach in cancer care 
requires specific localized needs assessment. This allows us to determine 
when and how to deploy clinical trial infrastructure to maintain clinical 
safeguards for an adequate standard of cancer care while adequately 
addressing patients’ priorities and unmet needs [65].

The strengths of our study lie in the collection and comprehensive 
reporting of real-world data across multiple diverse community settings 
in a NCI-designated cancer center’s large catchment area and in de-
tailing a clinical trial screening process leveraging an established clinical 
trial implementation science framework [14]. Montes de Oca et al. [66] 
noted that only 1–14 % of clinical trials reported race and ethnicity data; 
to date, few studies provide any data to assess the enrollment of rural 
patients. Publication bias also limits reporting and rigorous analysis of 
negative results in studies with small sample sizes. However, this is an 
ongoing reality for gynecologic cancer clinical trials. Rigorous needs 
assessment is only effective with ongoing quality improvement and 
implementation science analysis to identify areas for improvement and 
to design tailored interventions to address them. These strengths also 
represent the study’s limitations, including the small sample size 
limiting statistical analysis and comparison among subgroups, incom-
plete dataset, and the absence of contextualizing clinical (e.g., current 
treatment regimen, performance status, comorbidities) and qualitative 
data to support root cause analysis of screening failures. This is a plan-
ned area of future study. Additionally, the final two years of data 
collection occurred during the COVID-19 pandemic when clinical trial 
resources became further strained. This likely negatively impacted the 
efficacy and reliability of existing protocols for screening patients for 
clinical trials. The COVID-19 pandemic also limited resource allocation 
to clinical trials and created unique barriers for patients to participate in 
clinical trials [67].

5. Conclusions

An electronic screening log system can help increase awareness 
around gynecologic oncology clinical trials for primary and recurrent 
disease. However, it is inadequate as a stand-alone intervention to in-
crease the identification of available clinical trials and facilitate 
enrollment at community partner sites in a NCI-designated cancer cen-
ter’s large and geographically diverse catchment area. Use of stan-
dardized decision-making supports for community site CRCs, regular 
centralized auditing, and scheduled recurring updates of patient records 
can increase identification effectiveness and efficiency of the system. 
Increased inclusion of histologic and molecular factors, rescreening 
patients at relevant intervals, and greater coordination with the primary 
academic medical center study CRCs may increase the utility of this tool. 
Further research is required to understand the challenges to compre-
hensive screening and recruitment of gynecologic cancer patients for 
clinical trials at community practices. This research is imperative to 
ensure equity in cancer care for all gynecologic cancer patients.
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