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A B S T R A C T   

The objective of this study was to determine the prevalence of and risk factors for health care super-utilization 
among gynecologic oncology patients at a single academic hospital. A retrospective cohort study of gynecologic 
oncology patients with an index unplanned encounter between January and December 2018 was performed. 
Super-utilizers were defined as patients with 3 or more unplanned hospital encounters during a 12-month period 
starting at the time of the index unplanned encounter. We identified 553 patients with gynecologic cancer. Of 
those, 37(7%) met inclusion criteria for super-utilizers accounting for 193/310(62%) of unplanned visits. The 
median number of unplanned visits was 4 (range 3–24). The most common cancers were uterine (N = 15 (41%)) 
and ovarian (N = 11 (30%)). Nineteen (51%) super-utilizers had advanced stage disease. Phases of oncologic care 
at index unplanned encounter included primary diagnosis (N = 24 (65%)), recurrence (N = 10 (27%)), and 
surveillance (N = 2 (5%)). Twelve super-utilizers (32%) had new diagnoses of cancer without prior therapy, 19 
(51%) had prior chemotherapy, 17(46%) had prior surgery, and 10(27%) had prior radiation therapy at the time 
of initial encounter. Fifteen super-utilizers (41%) were in the last year of life. The most common reasons for 
unplanned encounters were pain (66%) and gastrointestinal symptoms (61%). Multivariable analysis adjusting 
for key variables demonstrated that Medicaid insurance, ASA classification, and disease status are risk factors for 
health care super-utilization. The majority of health care utilization occurred during the first year of diagnosis. 
This exploratory analysis suggests an opportunity to decrease health care utilization, particularly during upfront 
treatment.   

1. Introduction 

Cancer is a leading cause of death and major contributor to national 
health care spending in the United States (US). Over 1.8 million new 
cancer cases and over 600,000 cancer deaths were projected to occur in 
2020 with over $150 billion in spending on oncology care (Siegel et al., 
2020; Mariotto et al., 2011). Among Medicare patients with advanced 
cancer, acute hospitalizations make up the largest proportion of 
oncology care costs, accounting for nearly 50% of spending. In com-
parison, chemotherapy accounts for only 16% of spending and hospice 
care accounts for a mere 5% of spending in this population (Brooks et al., 
2014). Oncology patients also have the highest rates of unplanned 30- 
day readmission when compared to patients with cardiorespiratory 
and cardiovascular disease as well as patients readmitted to non- 

oncology services (Horwitz et al., 2014). In addition to high costs, 
acute care encounters are emotionally distressing and physically 
draining for both patients and their caretakers, especially in the final 
days of life (Barbera et al., 2010; Brown et al., 2014). 

Following the passage of the Affordable Care Act in 2010, health care 
quality measures were developed to reduce health care expenditures and 
promote patient-centered, cost-effective care. Some of these initiatives 
focused on high-need, high-cost patients who constitute a small per-
centage of the population yet account for a disproportionately high 
amount of health care utilization (Jiang et al., 2014; Mann, 2013). These 
so-called “super-utilizers” account for a significant proportion of emer-
gency department (ED) visits, hospitalizations, and readmissions, some 
of which may be preventable (Barbera et al., 2010; Jiang et al., 2014; 
Panattoni et al., 2018; Aprile et al., 2013). 
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Several studies have assessed risk factors for health care super- 
utilization among cancer patients (Horwitz et al., 2014; Panattoni 
et al., 2018; Aprile et al., 2013; Manzano et al., 2014; Elsayem et al., 
2016; Brooks et al., 2015; Brooks et al., 2015; Hurria et al., 2011; 
Handley et al., 2018), however few have focused specifically on health 
care super-utilization among gynecologic oncology patients (Henretta 
et al., 2011; Clark et al., 2013; Nakayama et al., 2015; Wilbur et al., 
2016; Uppal et al., 2016; Hay et al., 2018). A 2011 single center retro-
spective analysis of gynecologic oncology patients found an all-cause 
readmission rate of 13.2%, though it did not assess unplanned ED 
visits or risk factors for readmission (Henretta et al., 2011). Subsequent 
studies have assessed post-operative readmission rates within the gy-
necologic oncology population with associated risk factors including 
surgical modality, medical and psychiatric comorbidities, and social 
determinants of health such as access to insurance and language barriers 
(Clark et al., 2013; Nakayama et al., 2015; Wilbur et al., 2016; Uppal 
et al., 2016). More studies are needed to assess gynecologic oncology 
super-utilization patterns outside of the immediate post-operative 
period (Hay et al., 2018). 

Given the unique nature of gynecologic oncology care, specifically 
the provision of both medical and surgical oncology care by a single 
provider, identifying and understanding the characteristics of gyneco-
logic oncology super-utilizers is essential for developing and imple-
menting quality improvement measures to enhance the care of 
gynecologic oncology patients. The primary objective of this study was 
to determine the prevalence of health care super-utilization among gy-
necologic oncology patients at our institution. The secondary objective 
was to identify risk factors for health care super-utilization. 

2. Methods 

We performed a retrospective cohort study of all gynecologic 
oncology patients who had at least one encounter with gynecologic 
oncology at our institution between January and December 2018. 
Institutional Review Board approval was obtained prior to conduction of 
this study. Study data were collected and managed using HIPAA- 
compliant interfaces including Box and Research Electronic Data Cap-
ture (REDCap) (Harris et al., 2009; Harris et al., 2019). All identifiers 
stored in REDCap were removed prior to data analysis and publication. 
Statistical analysis was performed using STATA™ 15.0 for Macintosh 
(StatCorp LP, College Station Texas). 

Gynecologic oncology patients were defined based on International 
Classification of Diseases, 10th Revision diagnoses of gynecologic cancer 
(cervical, ovarian/fallopian/peritoneal, uterine, vulvar/vaginal). Pa-
tients with diagnoses of peritoneal or retroperitoneal malignancy were 
reviewed by a physician researcher, and those with a high level of sus-
picion for gynecologic malignancy were included in this study. Male 
patients, patients less than 18 years old at the time of index unplanned 
encounter, and patients with breast cancer or primary peritoneal cancer 
managed by a medical or surgical oncologist were excluded. 

Demographic data (age, race, ethnicity, insurance status, education, 
marital status, health literacy, BMI, smoking history) were automati-
cally extracted from the electronic medical record (EMR). Health liter-
acy screening for all admitted patients is completed by inpatient nursing 
staff using standard questions in our EMR. Patient zip codes were 
automatically extracted and manually correlated with median income 
based on 2018 Community Assessment Survey Census data as an indi-
cator of area-based socioeconomic status (Census Bureau and Survey, 
2018). Research team members then manually abstracted additional 
clinical characteristics: American Society of Anesthesiologists (ASA) 
physical classification status, comorbidities, Charlson comorbidity index 
(CCI) (Charlson et al., 1994), primary cancer site, cancer stage, phase of 
oncologic care, and prior oncologic treatments (surgery, systemic ther-
apy, radiation therapy). 

Index unplanned encounters were defined as the first unplanned 
hospital encounter between January 2018 and December 2018. 

Unplanned hospital encounters included unplanned ED visits with or 
without admission (including patients who were only seen in ED triage), 
unplanned direct admissions, and transfers from outside hospitals. 
Scheduled admissions for same-day procedures (e.g., surgery, chemo-
therapy, radiation, etc.) were excluded. 

The total number of unplanned encounters for each gynecologic 
oncology patient was manually extracted from the EMR, and gyneco-
logic oncology patients were divided into super-utilizer and non-super- 
utilizer databases. Super-utilizers were defined as patients with 3 or 
more unplanned hospital encounters at our institution within a 12- 
month period starting at the time of the index unplanned encounter, 
as previously defined by Hay et al. (2018) Non-super-utilizers were 
defined as gynecologic oncology patients with less than 3 unplanned 
hospital encounters at our institution within a 12-month period starting 
at the time of the index unplanned encounter. For non-super-utilizers 
with no unplanned hospital encounters, the date of the first gyneco-
logic oncology encounter in 2018 was used to determine the starting 
point of the 12-month period. 

For super-utilizers only, the date and time of unplanned encounters, 
presenting symptoms, dates of last oncologic treatment, ED and 
admission diagnoses, length of admissions, discharge diagnoses, and 
discharge dispositions were also manually abstracted from the EMR. 
Presenting symptoms for each unplanned encounter were subdivided 
into the following categories: pain, gastrointestinal, cardiovascular, 
respiratory, infection, hematologic, gynecologic, genitourinary/renal, 
neurologic/psychiatric, fatigue, equipment malfunction, chemotherapy- 
associated toxicity, radiation-associated toxicity, complication related 
to surgery (Aprile et al., 2013; Henretta et al., 2011; Hay et al., 2018). 

Descriptive statistics were used to summarize patient demographics, 
clinical and oncologic characteristics, features of unplanned hospital 
encounters, and outcomes. Chi-squared and Fisher’s exact tests were 
used to test for differences between super-utilizers and non-super- 
utilizers for categorical variables, and Wilcoxon rank-sum tests were 
used to compare medians between groups for continuous variables. 
Univariable logistic regression was used to model the logit of the 
probability of health care super-utilization as a function of patient de-
mographics and clinical characteristics to determine risk factors for 
super-utilization. A saturated model including all factors with a P < 0.2 
was built, and backward elimination was used in a multivariable anal-
ysis to construct a parsimonious model, removing factors individually 
until all remaining factors remained statistically significant. Adjusted 
odds ratios and corresponding 95% confidence intervals for each factor 
remaining in the model are reported. By standard convention, P < 0.05 
was considered statistically significant. 

3. Results 

We identified 553 unique patients with a diagnosis of gynecologic 
malignancy who met inclusion criteria for this study. Of these, 37 pa-
tients (7%) met inclusion criteria for super-utilizers. 

3.1. Demographics and clinical characteristics 

Patient demographics and clinical characteristics are displayed in 
Table 1. Super-utilizers tended to be younger, more commonly reported 
non-white race, and were more likely to have Medicaid insurance than 
non-super-utilizers. Among patients with known education levels, super- 
utilizers less commonly reported an advanced degree or at least some 
college education. Super-utilizers were also more likely to have high 
ASA class (III or IV) and higher CCI scores. The total number of chronic 
comorbidities were not significantly different between groups, but 
super-utilizers were more likely to have anemia and anxiety than non- 
super-utilizers. The distribution of ethnicity, level of income, marital 
status, body mass index, median income and smoking history were not 
significantly different between groups. Super-utilizers also had lower 
levels of self-reported health literacy and indicated lower levels of 
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confidence filling out medical forms independently, more frequent need 
for assistance reading hospital materials, and more problems learning 
about medical conditions because of difficulty understanding written 
information (Table 2). 

3.2. Oncologic characteristics 

Patient oncologic characteristics are displayed in Table 3. The most 
common primary cancer sites among super-utilizers were uterine and 
ovarian/fallopian/peritoneal. Super-utilizers were more likely to have 
advanced stage cancer relative to non-super-utilizers. The distribution of 
phases of care at initial encounter was significantly different between 
groups, with super-utilizers being more likely to present with primary 

Table 1 
Patient Demographics and Clinical Characteristics.   

Super-Utilizers 
(N = 37) 

Non-Super- 
Utilizers (N = 516)   

N (%) N (%) P 

Age in Years, Median (IQR) 58 (44–66) 63 (55–70) 0.043 
Race*   0.002 
White 23 (62%) 424 (85%)  
Black 11 (30%) 46 (9%)  
Asian 1 (3%) 9 (2%)  
Other/Unknown 2 (5%) 19 (4%)  
Ethnicity**   0.504 
Non-Hispanic 36 (97%) 452 (98%)  
Hispanic 1 (3%) 8 (2%)  
Insurance Status   <

0.001 
Private 11 (30%) 227 (43%)  
Medicare 13 (35%) 255 (48%)  
Medicaid 6 (16%) 13 (2%)  
Uninsured 4 (11%) 2 (<1%)  
Other Governmental 3 (8%) 19 (4%)  
Education***   0.122 
Advanced Degree 1 (3%) 26 (11%)  
Completed or Some College 17 (47%) 122 (53%)  
Completed or Some High 

School 
16 (44%) 78 (34%)  

Less Than or Equal to 8th grade 2 (6%) 4 (2%)  
Marital Status   0.075 
Single 11 (30%) 74 (14%)  
Married 18 (49%) 301 (58%)  
Significant Other 1 (3%) 4 (1%)  
Divorced 3 (8%) 58 (11%)  
Widowed 3 (8%) 61 (12%)  
Legally Separated 1 (3%) 3 (1%)  
Unknown 0 (0%) 15 (3%)  
Annual Income, Median $49,155 $53,201 0.154 
BMI, Median (IQR) 27 (24–34) 31 (25–37) 0.094 
Smoking History   0.820 
Never 24 (65%) 341 (66%)  
Current 4 (11%) 41 (8%)  
Former 9 (24%) 134 (26%)  
ASA Classification****   0.008 
I or II 3 (9%) 78 (29%)  
III or IV 32 (91%) 193 (71%)  
Number of Chronic 

Comorbidities   
0.758 

None 1 (3%) 25 (5%)  
One 3 (8%) 76 (15%)  
Two 7 (19%) 91 (18%)  
Three or more 26 (70%) 324 (63%)  
Charlson Comorbidity Index, 

Median (IQR) 
8 (2–10) 4 (0–13) <

0.001 

Abbreviations: ASA: American Society of Anesthesiologists, IQR: interquartile 
range. 

* Missing race for 18 non-super-utilizers (% out of N = 498). 
** Missing ethnicity for 56 non-super-utilizers (% out of N = 460). 
*** Missing education for 1 super-utilizer and 286 non-super-utilizers (% out of 

N = 36 and N = 230, respectively). 
**** Missing ASA classification for 2 super-utilizers and 245 non-super- 

utilizers (% out of N = 35 and N = 271, respectively). 

Table 2 
Patient Health Literacy.   

Super-Utilizers 
(N = 37) 
N (%) 

Non-Super-Utilizers 
(N = 516) 
N (%) 

P 

How confident are you filling out medical forms by yourself?* 0.001 
Extremely 11 (32%) 152 (68%)  
Somewhat 6 (18%) 18 (8%)  
Quite a bit 16 (47%) 49 (22%)  
Not at all 1 (3%) 2 (1%)  
A little of the time 0 (0%) 3 (1%)  
How often do you have someone help you read hospital materials?* 0.009 
All of the time 1 (3%) 6 (3%)  
Most of the time 2 (6%) 4 (2%)  
None of the time 23 (68%) 176 (79%)  
Some of the time 8 (24%) 18 (8%)  
A little of the time 0 (0%) 20 (9%)  
How often do you have problems learning about your medical 

conditions because of difficulty understanding written 
information?** 

0.01 

All of the time 1 (3%) 6 (3%)  
Most of the time 2 (6%) 3 (1%)  
None of the time 23 (68%) 175 (78%)  
Some of the time 8 (24%) 20 (9%)  
A little of the time 0 (0%) 21 (9%)   

* Missing data for 3 super-utilizers and 292 non-super-utilizers (% out of N =
34 and N = 224, respectively). 

** Missing data for 3 super-utilizers and 293 non-super-utilizers (% out of N =
34 and N = 225, respectively). 

Table 3 
Patient Oncologic Characteristics.   

Super-Utilizers 
(N = 37) 

Non-Super-Utilizers 
(N = 516)   

N (%) N (%) P 

Primary Cancer Site*    
Vulva/Vaginal 2 (5%) 40 (8%) 1.000 
Uterine 15 (41%) 232 (45%) 0.733 
Ovarian/Fallopian/ 

Peritoneal 
11 (30%) 176 (34%) 0.720 

Cervical 9 (24%) 79 (15%) 0.162 
Unknown 0 (0%) 3 (1%) 1.000 
Cancer Stage   0.224 
I/II 17 (46%) 302 (59%)  
III/IV 19 (51%) 190 (37%)  
Unknown 1 (3%) 24 (5%)  
Phase of Care at Initial 

Encounter   
<

0.001 
Survivorship/Surveillance 2 (5%) 224 (43%)  
Primary Disease 23 (62%) 211 (41%)  
Recurrence 4 (11%) 73 (14%)  
Recurrence, Last Year of Life 7 (19%) 7 (1%)  
Unknown 1 (3%) 1 (<1%)  
Oncologic Treatment(s) 

Received Prior to Index 
Encounter    

New Diagnosis (No Prior 
Treatment) 

12 (32%) 121 (23%) 0.233 

Chemotherapy 19 (51%) 229 (44%) 0.494 
Hormones 1 (3%) 33 (7%) 0.719 
Surgery 17 (46%) 335 (65%) 0.032 
Radiation 10 (27%) 141 (27%) 1.000 
Prior Lines of 

Chemotherapy**   
0.677 

One 10 (56%) 121 (55%)  
Two 5 (28%) 45 (20%)  
Three or More 3 (17%) 54 (25%)   

* Dual primaries were included in both disease sites: Cervix and Endometrial 
(N = 1), Cervix and Vulva/Vaginal (N = 4), Uterine and Ovarian (N = 8), Uterine 
and Vulva/Vaginal (N = 1). 

** Missing prior lines of chemotherapy for 1 super-utilizer and 9 non-super- 
utilizers (% out of N = 18 and N = 220, respectively). 
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disease or recurrence in last year of life than non-super-utilizers. Non- 
super-utilizers were also more likely to have had oncologic surgery prior 
to their initial encounter than super-utilizers. There were no significant 
differences in receipt of prior systemic therapy or radiation between 
groups. 

A univariable logistic regression was completed with a dependent 
variable of super-utilization and covariates of sociodemographic char-
acteristics, disease phase of care, medical comorbidities, and surgical 
intervention for cancer management. The regression demonstrated 
that Black race (OR 4.4, P < 0.001), single marital status (OR 2.5, P =
0.024), Medicaid insurance (OR 9.5, P < 0.001), lack of insurance (OR 
41.3, P < 0.001), ASA class III or IV (OR 4.3, P = 0.018), and any phase 
of care other than surveillance/survivorship were associated with 
increased odds of super-utilization (Table 4). Surgical intervention for 
cancer management (OR 0.46, P = 0.023) and age (OR 0.71, P = 0.006) 
were associated with decreased odds of super-utilization. An exploratory 
regression was performed using backward stepwise approach given the 
small number of patients in our cohort. After adjusting for key clinical 
and demographic variables including age, BMI, race, cancer stage, 
marital status, insurance, education, ASA classification, disease status, 
CCI, and prior surgery in our multivariable analysis, Medicaid insurance 
(OR 17.7, P < 0.001), ASA III or IV (OR 4.5, P = 0.047), and recurrence 
in last year of life (OR 286.3, P < 0.001) were associated with increased 
risk of super-utilization. 

3.3. Summary of unplanned encounters 

The distribution of unplanned encounters of all 553 gynecologic 
oncology patients are summarized in Fig. 1. Super-utilizers accounted 
for 193/310 (62%) unplanned hospital encounters with a median of 4 
unplanned encounters per super-utilizer (IQR 3–9, range 3–24). Most 
unplanned super-utilizer encounters resulted in inpatient admissions 
(140/193, 72.5%), over half of which were 30-day readmissions (78/ 
140, 55.7%). The median number of days from previous discharge to 
readmission was 9 (IQR 5–18). Characteristics and outcomes of super- 
utilizer index unplanned encounters and subsequent unplanned en-
counters are summarized in Table 5. The most common admitting ser-
vices were Gynecologic Oncology and Internal Medicine. The median 
number of days admitted was 17 (IQR 6–49) per super-utilizer and 4 
(IQR 1–19) per admission, with super-utilizers spending a combined 
total of 881 days admitted during the study period. Over half (127/193, 
66%) of unplanned super-utilizer encounters occurred outside of stan-
dard work hours (defined as 8 am to 4 pm Monday through Friday) (Hay 
et al., 2018). 

Presenting symptoms were similar between index and subsequent 
unplanned encounters. The most common presenting symptoms for 
index unplanned encounters were gastrointestinal (N = 23 (62%)), pain 
(N = 21 (57%)) and hematologic (N = 17 (46%)). The most common 
gastrointestinal symptoms were nausea, anorexia, and emesis. The most 
common pain location was abdominal/pelvic pain. Of 19 super-utilizers 
who received chemotherapy prior to their index unplanned encounter, 
10 (27%) received chemotherapy within the 30-days prior to their index 
encounter and 5 (14%) presented with a chemotherapy-associated 
toxicity. Chemotherapy complications most commonly included 
nausea, emesis, dehydration, diarrhea, anemia, and fatigue. Of 17 super- 
utilizers who had surgery prior to their index unplanned encounter, 4 
(11%) had surgery within the 30-days prior to their index encounter and 
presented with acute infectious or gastrointestinal complications related 
to their surgery. An additional 3 (8%) super-utilizers presented with 
chronic post-surgical complications (e.g., fistulas, strictures). Of 10 
super-utilizers who received radiation prior to their index unplanned 
encounter, 2 (5%) presented with chronic radiation-associated compli-
cations. Four super-utilizers (11%) experienced unplanned encounters 
related to non-oncologic chronic comorbidities, and 2 (5%) presented 
with multiple episodes of vaginal bleeding in the setting of conservative 
management of endometrial cancer for fertility preservation. Most 

Table 4 
Regression Analyses Comparing Super-Utilizers and Non-Super-Utilizers.   

Univariable 
Regression 

Multivariable 
Regression  

OR P OR P 

Age 0.71 0.006   
Race*     
White Reference    
Black 4.41 <

0.001   
Asian 2.05 0.505   
Other/Unknown 1.94 0.391   
Ethnicity**     

Non-Hispanic Reference    
Hispanic 1.57 0.675   
Insurance Status     
Private Reference  Reference  
Medicare 1.05 0.904 0.95 0.920 
Medicaid 9.52 <

0.001 
17.68 0.001 

Uninsured 41.27 <

0.001 
1.00 None 

Other Governmental 3.26 0.089 1.60 0.586 
Education***     

Advanced Degree Reference  Reference  
Completed or Some College 3.62 0.221 6.24 0.210 
Completed or Some High School 5.33 0.113 4.78 0.284 
Less Than or Equal to 8th grade 13.00 0.055 42.64 0.031 
Marital Status     
Married Reference    
Single 2.49 0.024   
Significant Other 4.18 0.211   
Divorced 0.87 0.821   
Widowed 0.82 0.76   
Legally Separated 5.57 0.145   
BMI     
< 30 Reference    
30–40 0.49 0.076   
> 40 0.73 0.509   
Smoking History     
Never Reference    
Current 1.39 0.563   
Former 0.95 0.908   
ASA Classification****     

I or II Reference  Reference  
III or IV 4.31 0.018 4.48 0.047 
Number of Chronic 

Comorbidities     
None Reference    
One 0.99 0.991   
Two 1.92 0.550   
Three or more 2.01 0.503   
Charlson Comorbidity Index 4.24 0.008   
Primary Cancer Site*****     

Vulva/Vaginal Reference    
Uterine 0.95 0.936   
Ovarian/Fallopian/Peritoneal 0.92 0.899   
Cervical 1.68 0.449   
Cancer Stage     
I/II Reference    
III/IV 1.78 0.097   
Phase of Care at Initial 

Encounter     
Survivorship/Surveillance Reference  Reference  
Primary Disease 12.21 0.001 4.07 0.080 
Recurrence 6.14 0.038 2.57 0.407 
Recurrence, Last Year of Life 112.00 <

0.001 
286.31 <

0.001 
Unknown 112.00 0.003   
Surgery Prior to Index 

Encounter 
0.46 0.023   

Abbreviations: ASA: American Society of Anesthesiologists 
* Missing race for 18 non-super-utilizers (N = 498). 
** Missing ethnicity for 56 non-super-utilizers (N = 460). 
*** Missing education for 1 super-utilizer and 286 non-super-utilizers (N = 36 

and N = 230, respectively). 
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super-utilizers were discharged home with self-care and few were dis-
charged with home health or transferred to a nonhospital facility. One 
super-utilizer also left the ED without being seen. 

Twenty-five super-utilizers (68%) were seen by a palliative care 
provider in either the inpatient or outpatient setting. Four super-utilizers 
(11%) were seen by palliative care providers prior to their index un-
planned encounter, 2 (5%) received inpatient palliative care consulta-
tions during their index unplanned encounter, and 19 (51%) were seen 
by a palliative care provider after their index unplanned encounter. Of 
the 25 patients seen by a palliative care provider, 21/25 (84%) had their 
initial consultation in the inpatient setting, and only 4/25 (16%) had 
initial consultation in the outpatient setting. 

Eighteen super-utilizers (49%) had aggressive disease, 14 (38%) 
received end of life care, and 6 (16%) rapidly progressed from diagnosis 
to death during the 12 months following their index visit. Unfortunately, 
17 of 37 super-utilizers (46%) have passed away since their index un-
planned encounter, including 10 who died within 30 days of discharge 
from an unplanned encounter. Among the 17 deceased super-utilizers, 
8/17 (47%) initially presented with primary disease, 8/17 (47%) with 
recurrence, and 1/17 (6%) with unknown phase of disease. The median 
number of days from index unplanned encounter to death was 208 (IQR 
134–299). 

4. Discussion 

Unplanned acute care is a major contributor to growing US health 
care costs particularly among patients with cancer (Mariotto et al., 
2011; Brooks et al., 2014). Our study found that 7% of gynecologic 
oncology patients at our institution accounted for 62% of unplanned 
hospital encounters, 63% of ED visits, 61% of admissions, and 82% of 
readmissions, resulting in 881 days admitted during the study period. 

Over half (66%) of unplanned super-utilizer encounters occurred 
outside of standard work hours. Pain, gastrointestinal, and hematologic 
symptoms were the most common presenting symptoms. When 
compared to non-super-utilizers at our institution, super-utilizers tended 
to be younger, present in the primary phase of disease, have more 
aggressive and advanced disease, and have higher ASA and CCI scores. 
Additionally, several social determinants of health were found to in-
crease likelihood of super-utilization, including non-white race, 
Medicaid insurance, lack of insurance, lower levels of education, and 
lower levels of self-reported health literacy. 

Racial and socioeconomic disparities in health care outcomes and 
quality measures such as 30-day readmission rates are well documented 
and must be addressed to provide equitable, high-value care for all pa-
tients (Joynt et al., 2011; Tsai et al., 2014). A 2014 study of Medicare 
beneficiaries found that Black patients were more likely to be readmitted 
following surgery than white patients (OR 1.19); this was compounded if 
the patients were seen at a “minority-serving” hospital (OR 1.34) (Tsai 
et al., 2014). A 2016 study of gynecologic oncology readmission rates 
found that race was significantly different between readmitted and not 
readmitted groups in univariable analysis, but this did not hold in 
multivariable analysis due to the small number of non-white patients 
within their sample (Uppal et al., 2016). Similarly, our hospital is not a 
predominantly minority-serving hospital, and although we determined a 
significantly higher rate of health care super-utilization among non- 
white patients in univariable analysis, this did not hold in multivari-
able analysis. 

Super-utilizers at our institution were also more likely to have 
Medicaid or other governmental insurance. Addressing disparities in 
access to health insurance and health care is necessary to reduce the risk 
of health care super-utilization among underinsured, minority patients. 
Improvements in gynecologic oncology screening and diagnostic prac-
tices, particularly among racial minorities and patients with lower so-
cioeconomic status, may also lead to earlier detection and treatment, 
which may in turn decrease the need for acute care services among these 
patients. Improving racial disparities in pain management may also 
reduce rates of unplanned acute care (Badreldin et al., 2019; Stein et al., 
2016). Super-utilizers in our study also reported lower levels of 

**** Missing ASA classification for 2 super-utilizers and 245 non-super- 
utilizers (N = 35 and N = 271, respectively). 

***** Dual primaries were included in both disease sites: Cervix and Endo-
metrial (N = 1), Cervix and Vulva/Vaginal (N = 4), Uterine and Ovarian (N = 8), 
Uterine and Vulva/Vaginal (N = 1). 

Fig. 1. Summary of Gynecologic Oncology Health Care Utilization Among Super- and Non-Super-Utilizers. We identified 553 unique gynecologic oncology patients 
who met inclusion criteria for this study. Of those, 37 (7%) met super-utilizer criteria, accounting for 193/310 (62%) unplanned hospital encounters during the study 
period for a combined total of 151/245 (62%) visits to the emergency department, 140/228 (61%) inpatient admissions, 78/95 (82%) readmissions, and 881/1401 
(63%) days admitted. Non-super-utilizer unplanned encounters were also reviewed and are summarized for comparison. 
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education and health literacy. Understanding of health information is 
crucial for patient activation and engagement in their care (Miller, 2016; 
Hibbard, 2017). Educational materials and patient-provider communi-
cation platforms can further increase patient activation and should be 
intentionally developed for patients with socioeconomic risk factors for 
health care super-utilization (Hay et al., 2016; Schnock et al., 2019; 

Jansen et al., 2018). 
Clinical characteristics that were associated with higher rates of 

health care super-utilization included higher ASA and CCI scores, sug-
gesting that these scores could be used as indicators for the imple-
mentation of educational or other care coordination initiatives aimed at 
reducing preventable unplanned acute care encounters. Similar to prior 
studies, gastrointestinal symptoms and pain were the most common 
presenting symptoms for unplanned hospital encounters (Aprile et al., 
2013; Hay et al., 2018). Hematologic symptoms (anemia 38%, active 
bleeding 17%) were more common among our super-utilizers than 
previously reported by Hay and colleagues (anemia 4%) (Hay et al., 
2018). Prior studies assessing post-operative readmission rates found 
that 30–45% of readmissions were due to infectious symptoms 
(Nakayama et al., 2015; Wilbur et al., 2016; Uppal et al., 2016). Infec-
tious symptoms were identified in 28% of all unplanned encounters and 
32% of index unplanned encounters among super-utilizers in our study. 
Only 4 patients had surgery within 30-days prior to their index un-
planned encounter, however, 75% (3/4) of these patients experienced 
post-surgical infectious complications. Optimal pain and symptom 
management and maintenance of best practices for prevention of sur-
gical site infections and post-operative infections could reduce rates of 
unplanned hospital encounters. Additionally, similar to rates reported 
by Hay and colleagues, over half of unplanned super-utilizer encounters 
occurred outside of standard work hours suggesting that improved 
patient-provider communication platforms (e.g., telemedicine, patient 
portals), extended hours, or education about outpatient urgent care 
services may reduce unplanned hospital encounters (Hay et al., 2018). 

Super-utilizers also tended to have more advanced cancer stage. 
Interestingly, however, most of the super-utilizers at our institution 
presented in the primary phase of their disease, and nearly one third 
presented at the time of new diagnosis of gynecologic malignancy. This 
is higher than was previously reported by Hay and colleagues, which 
found that only 8% of super-utilizers presented at the time of new 
diagnosis (Hay et al., 2018). Additionally, prior studies suggested that 
patients with ovarian cancer have the highest rates of readmission and 
super-utilization among gynecologic oncology patients (Henretta et al., 
2011; Hay et al., 2018). However, the most common primary cancer site 
among our super-utilizers was uterine/endometrial cancer, and we 
found no significant difference in primary cancer sites between super- 
utilizers and non-super-utilizers at our institution. In addition to 
addressing anticipated super-utilization among patients with aggressive 
cancers nearing the end of life, high rates of unplanned acute care uti-
lization among patients with newly diagnosed malignancies may be 
related to a lack of understanding of their disease, symptoms, and 
management strategies. Early patient education about expected symp-
toms, management strategies, and indications for seeking additional 
care could potentially minimize unplanned hospital encounters and 
better meet patients’ oncologic needs at the time of their new diagnoses. 

Improved understanding of risk factors and common presenting 
symptoms among gynecologic oncology patients with high rates of un-
planned acute care can inform strategies for improving patient activa-
tion, understanding, and management of their symptoms. Although 
most unplanned encounters in our study resulted in inpatient admis-
sions, the unplanned encounters that did not require admission repre-
sent potentially preventable encounters that could be managed with 
outpatient care strategies. In addition to developing education materials 
and communication platforms for patients with high rates of health care 
super-utilization, a potential strategy for reducing unnecessary acute 
care among super-utilizers could be the development of web-based, self- 
assessment tools and treatment algorithms similar to those popularized 
for used as screening tools during the COVID-19 pandemic (Mehring 
et al., 2020). Additionally, unplanned encounters for pain control and 
palliative care could also have been mitigated with earlier referrals and 
increased use of outpatient palliative care services. 

Patient reported outcomes (PROs) represent another strategy for 
reducing super-utilization. A recent study showed that use of electronic 

Table 5 
Super-Utilizer Unplanned Hospital Encounter Characteristics and Outcomes.   

Index 
Visits 
(N = 37) 
N (%) 

All Unplanned 
Encounters 
(N = 193) 
N (%) 

Total ED visits 25 (68%) 151 (78%) 
ED visit with admission 13 (35%) 99 (51%) 
ED visit without admission 12 (32%) 52 (27%) 
Direct admission from clinic/provider 7 (19%) 29 (15%) 
Total transfers from OSH 5 (14%) 12 (6%) 
Transfer from OSH with admission 4 (11%) 11 (6%) 
Transfer from OSH without admission 1 (3%) 1 (1%) 
Other Unplanned Encounters* 0 (0%) 1 (1%) 
Total Admissions 24 (65%) 140 (73%) 
Readmissions 4 (11%) 78 (40%) 
Admitting Service   
Gynecologic Oncology 17 (71%) 94 (67%) 
Internal Medicine 4 (17%) 30 (21%) 
General Gynecology 2 (8%) 2 (1%) 
Other** 1 (4%) 14 (10%) 
Days from last oncologic treatment 

tounplanned encounter, Median (IQR) 
26 
(1–277) 

25 (0–685)  

Presenting Symptoms   
Gastrointestinal 23 (62%) 118 (61%) 
Pain 21 (57%) 128 (66%) 
Hematologic 17 (46%) 99 (51%) 
Genitourinary/Renal 14 (38%) 80 (41%) 
Cardiovascular 13 (35%) 61 (32%) 
Infection 12 (32%) 55 (28%) 
Fatigue 10 (27%) 56 (29%) 
Neurologic/Psychiatric 10 (27%) 43 (22%) 
Gynecologic 8 (22%) 29 (15%) 
Respiratory 7 (19%) 38 (20%) 
Chemotherapy-associated toxicity 5 (14%) 28 (15%) 
Complication related to surgery 4 (11%) 9 (5%) 
Radiation-associated toxicity 2 (5%) 13 (7%) 
Equipment Malfunction 1 (3%) 17 (9%)  

Pain Location   
Abdomen/pelvis 16 (43%) 93 (48%) 
Back/flank 5 (14%) 28 (15%) 
Other 6 (16%) 56 (29%)  

GI Symptoms   
Nausea 16 (43%) 89 (46%) 
Emesis 11 (30%) 61 (32%) 
Diarrhea 5 (14%) 22 (11%) 
Constipation 5 (14%) 18 (9%) 
Abdominal pain 8 (22%) 50 (26%) 
Anorexia 14 (38%) 52 (27%) 
Abdominal distention 3 (8%) 15 (8%) 
Ascites 2 (5%) 10 (5%) 
Dysphagia 1 (3%) 3 (2%) 
Other 0 (0%) 9 (5%)  

Disposition   
Home with self-care 33 (89%) 146 (76%) 
Home with home health 2 (5%) 14 (7%) 
Transferred to nonhospital facility 1 (3%) 8 (4%) 
Left ED without being seen 1 (3%) 5 (3%) 
Left against medical advice 0 (0%) 4 (2%) 
In hospital mortality 0 (0%) 3 (2%) 
Hospice/home palliative care 0 (0%) 13 (7%) 

Abbreviations: ED: emergency department; OSH: outside hospital. 
* Other unplanned encounters included an unplanned admission following an 

aborted surgical procedure. 
** Other Admitting Services included Palliative Care, Emergency General 

Surgery, Cardiology, Geriatrics, MICU, Pediatric Oncology, and Psychiatry. 
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PROs for symptom monitoring among patients with metastatic solid 
tumors was not only associated with increased survival and prolonged 
toleration of chemotherapy but also decreased rates of admission to an 
emergency department (Basch et al., 2016; Basch et al., 2017). Since 
then, use of PROs has been successfully integrated into the care of pa-
tients with ovarian cancer who are enrolled in clinical trials (Wilson 
et al., 2018; Hilpert and Du Bois, 2018). While these studies focused on 
the common symptoms experienced during chemotherapy, use of elec-
tronic PROs in the routine care of gynecologic oncology patients with 
high risk for health care super-utilization with an emphasis on common 
presenting symptoms (gastrointestinal symptoms, pain) may reduce the 
number of unplanned hospital encounters among these patients. Pre-
venting unnecessary hospital encounters can minimize financial and 
emotional burdens for both patients and providers and would allow 
patients to interact with familiar providers who can help them learn how 
to anticipate and manage symptoms that may not require emergent care. 

4.1. Limitations 

Our study has several limitations. First, this study was conducted at a 
single academic institution with a limited sample size and may not be 
generalizable to patients at other institutions. Given our small sample 
size of super-utilizers, our study may be underpowered to detect true 
differences in the cohorts. Additionally, data collection for this study 
was retrospective and involved manual data extraction from electronic 
medical records. This introduces subjectivity of data extraction by the 
research team and relies on accuracy of documentation in medical re-
cords. There may also be unmeasured confounding variables that were 
not accounted for in our analysis. Furthermore, except for transfers from 
outside hospitals, we were not able to track unplanned hospital en-
counters outside of our institution. Thus, health care utilization among 
both super-utilizers and non-super-utilizers may have actually been 
greater than what we were able to discern from review of our in-
stitution’s medical records. It was also difficult to determine the health 
status of patients who were discharged with home hospice or palliative 
care who have not returned to our institution for care. Thus, a greater 
proportion of super-utilizers may have passed away than are reflected in 
the EMR. Finally, symptoms were manually extracted from the EMR by 
research team members and not directly reported by patients. 

5. Conclusion 

Institutional and national initiatives are necessary for reducing 
health care expenditures and promoting patient-centered, cost-effective 
among high-need, high-cost patients who constitute a small percentage 
of the population yet account for a disproportionately high amount of 
health care utilization. This study offers new information about the 
prevalence of and risk factors for health care super-utilization among 
gynecologic oncology patients that can be used to inform strategies for 
reducing preventable unplanned encounters. In addition to maintaining 
appropriate palliative care strategies for patients with aggressive can-
cers and advanced disease, improved patient education at the time of 
cancer diagnosis with symptom monitoring and mechanisms for patient- 
reported outcomes may reduce unplanned encounters among newly 
diagnosed patients in the primary phase of disease. 
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