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Background: Pancreatic cancer is a highly aggressive disease with poor prognosis and 

burdensome treatments, leading to significant physical and emotional strain. Psychological 

distress – depression and anxiety – is disproportionately high in pancreatic cancer patients 

compared with other gastrointestinal malignancies. This study examines sociodemographic 

and clinical factors associated with psychological distress in a diverse cohort of patients 

with pancreatic and other gastrointestinal cancers. 

Methods: Patient-reported outcomes were integrated with corresponding clinical and 

demographic patient data from ambulatory oncology records at the University of Miami 

Miller School of Medicine Sylvester Comprehensive Cancer Center. Descriptive statistics, 

group comparisons, and bivariate statistical tests were conducted. The relationships 

between patient characteristics and anxiety and depression T-scores were assessed using 

univariate and multivariate linear regression models, with separate models for the overall 

gastrointestinal cancer cohort and for the pancreatic cancer subgroup. R statistical software 

was used for both data management and statistical analysis.  

Results: Among 503 cancer patients (colorectal=324, pancreas=103, liver=44, 

stomach=32) the mean age was 66 years; 55% were male, 58% were Hispanic/Latino, and 

66% were married/living with a partner. Pancreatic cancer patients reported higher 

depression T-scores than other gastrointestinal cancers (49 vs 46, p=0.036); Anxiety T-



 
 

scores were higher in pancreatic cancer patients, though not statistically significant 

(p=0.194). In the combined cohort, anxiety was higher among patients who were female 

(p=0.032), were receiving chemotherapy (p=0.035), were not married/living with a partner 

(p=0.015), and had Medicaid insurance (p=0.037), and lower among Hispanic/Latino 

patients (p=0.048) and those with Stage II disease (p=0.003). Depression was significantly 

associated with female sex (p=0.021) and longer time since diagnosis (p<0.05). In the 

pancreatic cancer subgroup, no variables were statistically significant; trends indicated 

higher depression in non-Hispanic Black patients (p=0.055) and higher anxiety in 

uninsured patients (p=0.117). 

Conclusions: Pancreatic cancer patients showed higher depression than other 

gastrointestinal cancers, largely explained by sociodemographic and clinical factors. 

Female sex consistently predicted psychological distress, and subgroup trends suggested 

potential disparities by race and insurance status. Findings support the need for early 

psychological screening, targeted psychosocial support, and longitudinal research to clarify 

depression’s role as an early marker of pancreatic cancer. 

 

Keywords: pancreatic cancer, gastrointestinal malignancies, psychological distress, 

electronic health records. 
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Chapter 1: Introduction 

Pancreatic cancer is a highly aggressive disease with one of the poorest prognoses, 

largely due to challenges in early detection, the pancreas’ concealed anatomical location, 

and the lack of effective biomarkers and screening tools.1–3 Advances in medicine and 

technology have highly increased survival rates for a variety of cancer types in the past 

years, but the mortality rate of pancreatic cancer has only marginally improved since 1975.4 

As of 2025, it is the third leading cause of cancer-related death in the United States (U.S.), 

despite being the 10th most prevalent type of cancer, with a 5-year survival rate of about 

13%.5–7 A diagnosis of pancreatic cancer can be highly devastating and debilitating for 

patients and their caregivers due to its low curability, severe symptoms, and financial 

strain, often leading to cognitive decline, depression, anxiety, and a reduced quality of life 

(QoL).8,9 The disease and its complex treatments cause a range of negative effects, 

including digestive complications, multiple adverse treatment side effects, and significant 

emotional burden.10,11  

Treating pancreatic cancer presents multiple challenges. The pancreas is both an 

endocrine (blood regulation) and exocrine (digestive enzyme production) gland12 but 90% 

of pancreatic cancer diagnoses are exocrine tumors, of which 80% are diagnosed at a stage 

where the tumor cannot be surgically removed.13 Even when the tumor is surgically 

resectable, the 5-year survival rate for patients is 39%, with poor prognosis attributed to 

late detection, a 75% recurrence rate, and surgical complications like acute pancreatitis, 

which increase morbidity.2,3,11,14–17 Laparoscopic surgery, while reducing some 

complications, often fails to completely remove tumors, resulting in poorer survival 

outcomes.18 Surgery is usually followed by potent adjuvant therapies, including 
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chemotherapy, immunotherapy, and targeted therapies.3 Emerging treatments, such as 

nanotechnology and molecular targeting, also present serious adverse effects, imposing a 

significant burden on patients, which greatly impacts their quality of life and overall 

prognosis.19 Although the cause of pancreatic cancer is unknown, occurrence, progression, 

and invasion of the disease is associated with both non-modifiable (e.g. age, gender, 

ethnicity) and modifiable (e.g. smoking, alcohol drinking, diet) risk factors.13  

Patients with pancreatic cancer face a greater risk of psychological distress 

(depression and anxiety), increased suicide risk, and significantly greater levels of 

depression compared to those with other gastrointestinal malignancies in advanced 

stages.12,20–24 Studies have shown that among several cancer types, those with pancreatic 

cancer exhibit the highest Global Severity Index (GSI) scores for anxiety and 

depression.25,26 Data from population-based analyses show that the suicide risk is more 

than six times higher (standardized mortality ratio of 6.43) in pancreatic cancer compared 

to the U.S. general population, surpassing the risks for other gastrointestinal cancers, such 

as liver (SMR 2.26), gastric (SMR 4.07), and esophageal (SMR 5.45).24,27,28 Depression 

affects approximately 33-50% of patients with pancreatic cancer, which is significantly 

higher than reported rates in other gastrointestinal cancer types such as gastric (~37%), 

colorectal (~23%), and liver (~21%).24,29–32 Studies have found a prevalence of 

psychological distress ranging from 48 to 76%, compared to approximately 20 to 30% 

among patients with other gastrointestinal cancers.29,30,33 Remarkably, multiple studies 

have found that anxiety and depression are prevalent even before a diagnosis is present,34,35 

with one study showing up to 50% of pancreatic cancer patients showing depressive 
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symptoms before their tumor was diagnosed, and sometimes preceding diagnosis by up to 

43 months.23,30,36–38 

Psychological distress has been linked to a decreased response in several of the 

body’s physiological defense mechanisms against tumors, mediating cancer 

progression.39,40 There are several mechanisms by which tumors are theorized to mediate 

psychological distress, including the inflammatory response triggered by pancreatic cancer 

in the body, which contributes to depressive and anxiety symptoms as well as insomnia; 

hormonal disruption in which the tumor disrupts the pancreas’ secretion of mood-

stabilizing hormones and neurotransmitters, leading to mood disturbances; and production 

of cytokines – particularly interleukin-6, a pro-inflammatory protein that has been found 

to mediate depression.38,41–43 Concurrently, research continuously shows an association 

between greater psychological distress and lower survival rates among patients with 

cancer.44,45 Depressive symptoms are linked to higher disease severity, lack of adherence 

to treatment, decreased engagement in physical activity and healthy eating habits, and the 

aforementioned increased inflammatory responses associated with higher mortality.40,46 

Stress responses have a direct impact on cancer progression and metastasis both at the 

psychological and at the physiological level, highlighting the need to provide patients 

access to specialized resources and services that address the unique challenges of their 

condition, and adequately manage their psychological distress.12,47–50 

Anxiety and depression are consistent risk factors for higher mortality rates among 

patients with pancreatic cancer, even from pre-diagnosis and very early stages; however, 

very few studies have examined psychological distress in the context of pancreatic cancer 

in particular. Therefore, the objective of this retrospective cross-sectional study is to 



4 
 

 
 

characterize the psychological distress experienced by patients with pancreatic cancer, 

examined as part of the broader group of gastrointestinal malignancies. Specifically, this 

study aims to  

(1) compare psychological distress levels between patients with pancreatic and 

other gastrointestinal cancers,  

(2) evaluate demographic and clinical factors associated with psychological distress 

across the combined patient cohort, and  

(3) identify sociodemographic and clinical factors of psychological distress in 

pancreatic cancer patients.
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Chapter 2: Methods 

2.1 Data Source and Program Description 

My Wellness Check (MWC) is an electronic health record (EHR)-integrated 

program at the University of Miami Miller School of Medicine Sylvester Comprehensive 

Cancer Center (SCCC) that monitors patient-reported outcomes (PROs) for ambulatory 

oncology patients. The program, available in both English and Spanish, assesses patients' 

specific symptoms and needs before their appointments to efficiently triage them to the 

appropriate supportive care services. Through the MWC assessments, patients complete 

questionnaires for depression, anxiety, fatigue, pain interference, and physical function, as 

well as well-validated measures that assess supportive care needs, risk of malnutrition, and 

overall health related QoL (HRQoL) prior to their appointment. When signs of increased 

psychological distress, obstacles to care or nutritional needs are detected, alerts are 

triggered to the corresponding team within the EHR. When moderate or severe depression 

and anxiety symptoms are reported (Anxiety T-score ≥ 65 or Depression T-score ≥ 60), 

patients are directed to social work; whereas when any unmet psychosocial, practical, or 

nutritional needs are endorsed in the survey, best practice alerts (BPAs) are sent to the 

relevant teams.51–55 MWC assessments are assigned at the second clinic visit and forward, 

no more than once a month, and can be accessed by patients via their patient portal through 

a computer, smartphone or tablet 72 hours before their next appointment. Patients may also 

complete the assessment at the clinic during their appointment or decline to complete it 

altogether. 



6 
 

 
 

2.2 Symptom Assessment 

The Patient-Reported Outcomes Measurement Information System (PROMIS®), an 

NIH-funded initiative, aims to develop and validate PROs for use in clinical research and 

practice. To administer PROMIS® measures, computerized adaptive testing (CAT) is 

utilized, a measurement method in which questions to individuals are based on their 

previous responses.56 The algorithm adapts each question based on the patient's previous 

answer, starting with a question from an item bank that assesses a specific function or 

symptom. These questions are arranged by difficulty or severity, and the first question is 

typically of moderate difficulty. The CAT algorithm then estimates a person’s score and 

selects the most appropriate next question.56 This system is used to evaluate and monitor 

physical, mental, and psychosocial symptoms in individuals with chronic conditions. 

The MWC assessment is comprised of five PROMIS CATs for anxiety, depression, 

pain interference, fatigue, and physical function, alongside the 7-item FACT-G7, to 

evaluate emotional and physical symptoms, and HRQOL in cancer patients. The two 

PROMIS® domains examined in this study were Anxiety and Depression54. PROMIS 

scales use a 5-point rating (1=never, 5=always), with the total raw score being the sum of 

all item scores. For the 28-item depression scale, raw scores range from 28 to 140, while 

for the 29-item anxiety scale, raw scores range from 29 to 135. These are converted into 

standardized T-scores (mean=50, SD=10), with higher T-scores representing greater 

symptom severity. T-scores under 55 are normal, 55-60 mild, 60-70 moderate, and over 70 

severe. In cancer populations, a T-score of 53 or higher indicates clinically significant 

depressive symptoms, and 59 or higher indicates clinically significant anxiety symptoms. 

The standardized T-score allows for comparison across different PROMIS measures and 
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to population norms, with item-level analysis providing insights into the patient's 

psychological state.54 

2.3 Study Population 

Pancreatic, colorectal, stomach, and liver cancers were selected for analysis as they 

represent the most common and clinically significant gastrointestinal malignancies.57,58 

These cancers share overlapping biological, clinical, and treatment-related features (e.g., 

digestive complications, metabolic disturbances, and symptom burden) yet differ in 

prognosis, survival rates, and patterns of psychological distress.30 Including this range of 

gastrointestinal cancers allows for both within-group comparisons to identify factors 

unique to pancreatic cancer and across-group contrasts to contextualize psychosocial 

outcomes within the broader landscape of gastrointestinal oncology. Our cohort included 

a demographically and socioeconomically diverse patient population, with a high 

proportion of Hispanic/Latino individuals and both English- and Spanish-speaking 

participants. 

The inclusion criteria are the following:  

(1) individuals who have been treated in ambulatory oncology clinics in  Sylvester 

Comprehensive Cancer Center and its satellite locations,  

(2) individuals who have been diagnosed with pancreatic cancer  

(3) individuals who have been diagnosed with gastric, liver, and colorectal cancer 

(for comparison group),  

(4) individuals with ICD-10 C00.xx-D47 who have completed the MWC 

questionnaire between August 2019 and September 2023  

(5) English and/or Spanish speakers,  



8 
 

 
 

(6) patients with non-metastatic (Stage I-III) and metastatic (Stage IV) disease (i.e., 

patients for which cancer stage is known).  

The exclusion criteria are:  

(1) individuals younger than 18 years old,  

(2) and individuals with unknown cancer stage. 

2.4 Data Collection 

The study was approved by the University of Miami Institutional Review Board 

(eProst #20230111). MWC responses were obtained through a data request form. 

Requested data of eligible patients and only the result of the analyses were exported to the 

University of Miami’s approved cloud storage system, Box (https://www.box.com/). 

Patient data were extracted from the electronic data warehouse (EDW) by linking the MWC 

questionnaires to the patient medical record number (MRN). Reports were securely 

generated. The information collected included self-reported patient demographics (age, 

sex, language, race, ethnicity, marital status, insurance status), as well as clinical 

characteristics such as cancer diagnosis and stage, treatment history, comorbidities, height, 

and weight. PROs included PROMIS Anxiety and PROMIS Depression T-scores, along 

with their administration dates. Assessment responses that were taken closest after the 

diagnosis date were selected, and the time elapsed between diagnosis and assessment was 

calculated to account for variability. 
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2.5 Outcomes 

The primary outcome variables are patient-reported measures from the PROMIS® 

Anxiety and PROMIS® Depression. PROMIS® Anxiety and Depression T-Scores were 

treated as continuous variables. 

2.6 Covariates 

From the data extraction, only records with complete information for each variable 

described below were included in the study sample.  

Patients were classified by sex (male or female), marital status (partnered or not 

partnered), cancer site (pancreas, stomach, liver, or colorectal), language (English or 

Spanish), and health insurance status, which was categorized as private, Medicare, 

Medicaid, or uninsured (self-pay). Race data included categories for Black, White, or other, 

and ethnicity was classified as Hispanic/Latino or non-Hispanic/Latino. Race and ethnicity, 

however, were combined into a single variable categorized as non-Hispanic White, non-

Hispanic Black, Hispanic/Latino, and "Other or Unknown".  

Treatment information included dates in which patients received chemotherapy, 

radiation, and/or surgery, with missing values indicating no treatment received. Active 

cancer treatment was defined as having undergone chemotherapy, radiation, 

immunotherapy, or having had surgery within 30 days prior to completing the assessment. 

Tumor stage was categorized as stage I, stage II, stage III, or stage IV.59 Comorbidities 

extracted from patient records were used to calculate The Charlson Comorbidity Index 

(CCI)60 which was analyzed as a continuous variable, covering various conditions such as 

myocardial infarction, dementia, diabetes, several cancers, and HIV infection. Age (in 

years) and Body Mass Index (BMI, calculated from weight and height) were treated as 
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continuous variables. The time between a patient’s cancer diagnosis and first completion 

of the MWC assessment was calculated in months and treated as a continuous variable.  

Anxiety and depression severity were categorized using established thresholds, 

with anxiety defined as a T-score ≥65 and depression as a T-score ≥60, and patients were 

classified as either above or below these thresholds.61  

2.7 Statistical Analysis 

 Descriptive statistics were calculated for the complete sample of cancer cases 

combined, as well as for patients with pancreatic cancer only, and for patients with a 

diagnosis of other gastrointestinal cancers (colorectal, stomach, or liver). For 

sociodemographic and clinical characteristics, means and standard deviations were 

calculated for continuous variables, and counts and percentages for categorical variables. 

For PROs, mean and standard deviation values were calculated for PROMIS® Anxiety and 

Depression T-scores. The proportion of patients meeting severity thresholds for anxiety 

and depression was calculated as counts and percentages for those above and below the 

thresholds.61 Between-group analyses were conducted to explore the differences in anxiety 

and depression between patients with pancreatic cancer and those with other 

gastrointestinal cancers using either Chi-square tests of independence or Fisher’s exact test 

for categorical variables, depending on cell counts, and independent samples Student’s t-

tests for continuous variables. 

A bivariate analysis was conducted to examine the relationship between anxiety 

and depression T-scores and individual sociodemographic and clinical characteristics. 

One-way Analysis of Variance (ANOVA) was used for continuous variables to compare 

categorical variables with more than two groups, and Pearson correlation coefficients were 
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calculated for continuous variables to assess the strength and direction of associations with 

anxiety and depression T-scores. 

To identify which sociodemographic and clinical variables were associated with 

higher mean levels of anxiety and depression, both univariate and multivariate linear 

regression models were used. Separate models were run for each outcome (anxiety and 

depression) in the combined gastrointestinal cancer sample, with cancer site (pancreatic vs. 

other gastrointestinal cancers) entered as the primary predictor variable, adjusting for all 

other covariates. Univariate regression models were used to assess each demographic and 

clinical variable individually as predictors of anxiety and depression, respectively. 

Variables were then entered into multivariable linear regression models to evaluate their 

combined effects, adjusting for potential confounders. The same approach was applied 

within the pancreatic cancer subgroup to identify predictors specific to this population. All 

categorical variables were dummy coded, with clinically relevant or most common 

categories serving as reference groups. Model estimates were reported as estimates of 

unstandardized regression coefficients (B) with its corresponding standard errors (SE) and 

p-values. Model fit was evaluated using the coefficient of determination (R²). 

All p-values were two-sided, with statistical significance defined as p-value < 0.05. All 

analyses were conducted using RStudio 2023.12.1+402 (© 2009-2024, Posit team (2025). 

RStudio: Integrated Development Environment for R. Posit Software, PBC, Boston, MA. 

URL http://www.posit.co/).  
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Chapter 3: Results 

3.1 Participant Characteristics 

 The study sample included n=503 patients diagnosed with a gastrointestinal 

malignancy with known staging, who were treated in the ambulatory oncology clinics in 

Sylvester Comprehensive Cancer Center and its satellite locations, and completed the 

MWC questionnaire between August 2019 and September 2023. Of these, n=103 (20.5%) 

patients had pancreatic cancer, n=32 (6.4%) had stomach cancer, n=44 (8.7%) had liver 

cancer, and n=324 (64.4%) participants had colorectal cancer. The 503 patients had a mean 

age of 66 (Standard Deviation = 12) years and were primarily male (55%), Hispanic/Latino 

(58%), partnered (66%), reported English as their preferred language (59%), and had 

private insurance (68%) according to their patient records, summarized in Table 1. On 

average, patients had been diagnosed 37 months earlier (SD = 36), with the majority 

presenting with stage III disease (36%), a mean body mass index (BMI) of 27.0 (SD=5.4), 

and mean CCI score of 8 (SD = 4). At the time of their MWC assessment, the majority of 

patients (95%) were not receiving active treatment. The proportion of patients exceeding 

severity thresholds was 5.6% for anxiety (T-score ≥ 65) and 5.6% for depression (T-score 

≥ 60), with mean scores of 51 (SD = 10) and 47 (SD = 10), respectively. 

The 103 patients with pancreatic cancer had a mean age of 73 years (SD = 10) and 

were mostly female (52%), partnered (67%, i.e. married or living with a partner), non-

Hispanic White (53%), reported English as their preferred language (81%), and had private 

insurance (54%). On average, patients had a BMI of 24.8 (SD = 4.6) and a CCI score of 9 

(SD = 3). The mean time since diagnosis was 37 months (SD = 42), with the largest 

proportion presenting with stage II (29%) disease. Most patients (98%) were not receiving 
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active treatment at the time of their MWC assessment. The proportion of patients exceeding 

severity thresholds was 7% for anxiety (T-score ≥ 65) and 9% for depression (T-score ≥ 

60), with mean T scores of 53 (SD = 10) and 49 (SD = 10), respectively.  

Statistically significant differences between patients with pancreatic cancer and 

other gastrointestinal cancers were observed for age (p < 0.001), language (p < 0.001), 

insurance (p = 0.003), race/ethnicity (p < 0.001), BMI (p < 0.001), tumor stage (p = 0.001), 

CCI (p < 0.001), and depression T scores (p = 0.036). 

Figure 1 presents adjusted regression coefficients for demographic and clinical 

factors associated with anxiety and depression T-scores among patients with 

gastrointestinal cancers. Each point represents the estimated β coefficient with 

corresponding 95% confidence intervals. Overall, the figure shows that higher scores were 

more common among patients who were uninsured or covered by Medicaid, those 

identifying as Hispanic/Latino, and those who were not partnered, whereas patients 

receiving chemotherapy or radiation tended to report lower anxiety and depression scores.  
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Table 1. Demographic and Clinical Characteristics among Patients with Pancreatic Cancer vs Other 
Gastrointestinal Cancer 
Characteristics Overall Other GIa Pancreas pb 

N = 503 N = 400 (80%) N = 103 (20%) 
Age in years, mean (SD) 66 (12) 64 (12) 73 (10) <0.001* 
Sex, No. (%) 

   
0.119 

    Male 276 (55%) 227 (57%) 49 (48%) 
 

    Female 227 (45%) 173 (43%) 54 (52%) 
 

Language, No. (%) 
   

<0.001* 
    English 299 (59%) 216 (54%) 83 (81%) 

 

    Spanish 204 (41%) 184 (46%) 20 (19%) 
 

Marital Status, No. (%) 
   

0.867 
    Partnered 331 (66%) 262 (66%) 69 (67%) 

 

    Not Partnered 172 (34%) 138 (35%) 34 (33%) 
 

Insurance, No. (%) 
   

0.003* 
    Private 342 (68%) 286 (72%) 56 (54%) 

 

    Medicare 137 (27%) 94 (24%) 43 (42%) 
 

    Medicaid 11 (2%) -- -- 
 

    Uninsured 13 (3%) -- -- 
 

Race/Ethnicity, No. (%) 
   

<0.001* 
    Non-Hispanic White 150 (30%) 95 (24%) 55 (53%) 

 

    Hispanic or Latino 294 (58%) 254 (64%) 40 (39%) 
 

    Non-Hispanic Black 38 (8%) 32 (8%) -- 
 

    Other or Unknown 21 (4%) 19 (4.8%) -- 
 

Body Mass Index, mean (SD) 27.0 (5.4) 27.7 (5.5) 24.8 (4.6) <0.001* 
Tumor Stage 

   
0.001* 

    Stage I 84 (17%) 60 (15%) 24 (23%) 
 

    Stage II 127 (25%) 97 (24%) 30 (29%) 
 

    Stage III 179 (36%) 159 (40%) 20 (19%) 
 

    Stage IV 113 (22%) 84 (21%) 29 (28%) 
 

Charlson Comorbidity Index, mean 
(SD) 

8 (4) 8 (4) 9 (3) <0.001* 

Time Since Cancer Diagnosis in 
Months, mean (SD) 

37 (36) 37 (35) 37 (42) 0.961 

Active Treatmentc  
   

0.053 
    Noned 478 (95%) 377 (94%) 101 (98%) 0.183 
    Surgeryd 11 (2.2%) 11 (3%) -- 0.186 
    Radiationd 10 (2.0%) 10 (2%) -- 0.221 
    Chemotherapyd -- -- -- 0.596 
Anxiety T Score, mean (SD) 51 (10) 51 (10) 53 (10) 0.194 
Depression T Score, mean (SD) 47 (10) 46 (10) 49 (10) 0.036* 
Anxiety Threshold of 65, No. (%) 

   
0.712 

    Above 28 (5.6%) 21 (5.3%) 7(7%)  
    Below 475 (94%) 379 (95%) 96 (93%) 

 

Depression Threshold of 60, No. 
(%) 

   
0.182 

    Above 28 (5.6%) 19 (4.8%) 9(9%)  
    Below 475 (94%) 381 (95%) 94 (91%) 

 

-- Note: Not reported; observations fewer than 10 
a Other Gastrointestinal cancers include Colorectal: 324 (64.4%); Liver: 44 (8.7%); Stomach: 32 (6.4%) 
b Welch Two Sample t-test; Pearson’s Chi-squared test; Fisher’s exact test (insurance only due to sparse 
categories) 
c p-value reflects a comparison of Anxiety and Depression T scores across multiple treatment categories 
d p-values represent comparisons in Anxiety and Depression T scores between patients who did and did not 
receive the specified treatment (Yes vs. No) 
*p<0.05 



15 
 

 
 

 

Figure 1 Multivariate Linear Regression Coefficients for Anxiety and Depression Scores by 
Clinical and Demographic Factors 

 

3.2 Group Differences in Psychological Distress 

Bivariate comparisons of anxiety and depression T scores across sociodemographic 

and clinical characteristics for the combined gastrointestinal cancer sample are presented 

in Table 2. Patients who were female, indicated Spanish as their preferred language, were 

not partnered, had a stage I cancer diagnosis, had Medicaid insurance, and identified as 

non-Hispanic White, had higher mean anxiety and depression T scores compared to their 

counterparts. Higher anxiety T scores were observed among individuals with stomach 

cancer and among those receiving chemotherapy, whereas higher depression T scores were 

observed among individuals with pancreatic cancer and among those who had undergone 

surgery. CCI showed positive correlations with anxiety and depression, whereas age, BMI, 

and time since cancer diagnosis showed negative correlations. 
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Table 2. Anxiety and Depression T Scores by Characteristics among All Gastrointestinal Cancer Cases 
Combineda 
Characteristic, mean (SD) Anxiety T Score p or rb Depression T Score p or rb 
Cancer Site  0.376  0.112 
   Colorectal 50.63 (10.46)  46.30 (10.04)  
   Liver 49.32 (10.69)  44.15 (8.61)  
   Pancreas 52.67 (10.05)  49.36 (10.15)  
   Stomach 53.11 (9.66)  47.47 (10.28)  
Age 66.06 (12.09) r = -0.05, 

 p = 0.381 
66.06 (12.09) r = -0.02, 

p = 0.711 
Sex  0.044*  0.067 
   Male 49.83 (10.20)  45.67 (9.91)  
   Female 52.31 (10.40)  47.91 (10.02)  
Language  0.059  0.334 
   English 50.28 (10.36)  46.41 (9.27)  
   Spanish 52.80 (10.19)  47.70 (11.52)  
Marital Status  0.015*  0.067 
   Partnered 50.03 (10.52)  46.03 (9.70)  
   Not partnered 53.26 (9.69)  48.43 (10.50)  
Insurance  0.099  0.487 
   Private 51.21 (10.44)  46.87 (10.59)  
   Medicare 49.71 (9.90)  46.21 (8.32)  
   Medicaid 60.17 (11.75)  53.40 (12.95)  
   Uninsured 53.14 (9.12)  46.17 (6.46)  
Race/Ethnicity  0.650  0.186 
   Non-Hispanic White 51.98 (10.25)  48.31 (8.36)  
   Hispanic or Latino 50.73 (10.53)  46.34 (10.93)  
   Non-Hispanic Black 49.18 (9.74)  43.71 (11.17)  
   Other or Unknown 49.92 (10.53)  43.82 (7.61)  
Body Mass Index 27.03 (5.40) r = -0.08,  

p = 0.303 
27.03 (5.40) r = -0.09, 

p = 0.252 
Tumor Stage  0.161  0.521 
    Stage I 53.05 (9.89)  48.20 (10.58)  
    Stage II 48.83 (10.95)  45.40 (9.81)  
    Stage III 51.29 (10.72)  47.04 (10.24)  
    Stage IV 51.68 (9.25)  46.93 (9.44)  
Charlson Comorbidity 
Index 

7.79 (3.85) r = 0.01, 
p = 0.825 

7.79 (3.85) r = 0.03,  
p = 0.665 

Time Since Cancer 
Diagnosis 

36.92 (36.25) r = -0.13,  
p = 0.038* 

36.92 (36.25) r = -0.13, 
p =0.035* 

Active Treatmentc 
 

0.538 
 

0.514 
   Noned 50.96 (10.42) 0.659 46.77 (10.04) 0.853 
   Chemotherapyd 57.40 (13.05) 0.167 47.60 (12.86) 0.858 
   Surgeryd 48.64 (8.00) 0.432 49.20 (7.86) 0.442 
   Radiationd 54.30 (10.19) 0.313 43.60 (10.82) 0.303 
a Gastrointestinal cancers include: Colorectal: 324 (64.4%); Pancreas: 103 (20.5%) Liver: 44 (8.7%); 
Stomach: 32 (6.4%) 
b One-way ANOVA; Pearson Correlation (r) 
c p-value reflects a comparison of Anxiety and Depression T scores across multiple treatment categories 
d p-values represent comparisons in Anxiety and Depression T scores between patients who did and did not 
receive the specified treatment (Yes vs. No) 
*p<0.05 
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3.3 Factors Associated with Anxiety and Depression in Gastrointestinal Cancer 

Univariate and multivariate linear regression analyses were conducted separately 

for anxiety and depression T scores in the gastrointestinal cancer cohort. Univariate 

analyses (Table 3) revealed that being female (estimated β = 2.48, Standard Error= 1.23, p 

= 0.044), not partnered (β = 3.23, SE = 1.32, p = 0.015), and having Medicaid insurance (β 

= 8.95, SE = 4.27, p = 0.037) was associated with higher anxiety scores on average 

compared to those who are male, partnered, and have private insurance. Patients with Stage 

II disease had significantly lower anxiety scores on average compared to those with Stage 

I (β = –4.21, SE = 1.99, p = 0.035), while longer time since diagnosis was associated with 

lower anxiety (β = –0.04, SE = 0.02, p = 0.038) and depression (β = -0.04, SE = 0.02, p = 

0.035). Pancreatic cancer patients reported higher depression scores on average than 

patients with other gastrointestinal cancers (β = 3.23, SE = 1.49, p = 0.032). 

Multivariate linear regression analyses (Table 4) identified several factors 

independently associated with anxiety and depression T scores after adjusting for all 

covariates. Higher anxiety scores were observed among females compared with males (β 

= 3.98, SE = 1.84, p = 0.032), and among patients receiving chemotherapy compared with 

no active treatment (β = 12.64, SE = 5.91, p = 0.035). Hispanic/Latino patients (β = –4.25, 

SE = 2.12, p = 0.048) and those categorized as Other/Unknown race/ethnicity (β = –11.12, 

SE = 4.86, p = 0.024) had significantly lower anxiety scores compared with non-Hispanic 

White patients. Stage II disease was associated with lower anxiety scores relative to Stage 

I (β = –7.69, SE = 2.51, p = 0.003). 

For depression, higher scores were observed among females compared with males 

(β = 3.83, SE = 1.63, p = 0.021), whereas Hispanic/Latino (β = –3.88, SE = 1.89, p = 0.042) 
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and Other/Unknown race/ethnicity (β = –9.96, SE = 4.30, p = 0.022) patients had lower 

scores compared with non-Hispanic White patients. Stage II disease was also associated 

with lower depression scores compared with Stage I (β = –5.34, SE = 2.21, p = 0.017), and 

longer time since diagnosis was associated with lower depression scores (β = –0.05, SE = 

0.02, p = 0.033). The models explained 26.0% of the variance in anxiety and 27.7% of the 

variance in depression scores, respectively. 

Table 3. Univariate Linear Regression Models for Anxiety and Depression among All Gastrointestinal 
Cancer Cases Combined 
Predictor Anxiety β (SE) p Depression β (SE) p 
Cancer Site     
   Pancreas vs Other Gastrointestinal (ref) 2.00 (1.56) 0.202 3.23 (1.49) 0.032* 
Age -0.04 (0.05) 0.381 -0.02 (0.05) 0.711 
Sex     
   Female vs Male (ref) 2.48 (1.23) 0.044* 2.24 (1.22) 0.068 
Language     
   Spanish vs English (ref) 2.53 (1.33) 0.059 1.28 (1.32) 0.334 
Marital Status     
   Not Partnered vs Partnered (ref) 3.23 (1.32) 0.015* 2.40 (1.30) 0.067 
Insurance     
   Medicaid vs Private (ref) 8.95 (4.27) 0.037* 6.53 (4.54) 0.152 
   Medicare vs Private (ref) -1.50 (1.39) 0.282 -0.66 (1.40) 0.641 
   Uninsured vs Private (ref) 1.93 (3.96) 0.626 -0.70 (4.16) 0.866 
Race/Ethnicity     
   Hispanic/Latino vs Non-Hispanic White 
(ref) 

-1.25 (1.34) 0.351 -1.98 (1.31) 0.133 

   Non-Hispanic Black vs Non-Hispanic White 
(ref) 

-2.80 (2.72) 0.304 -4.60 (2.85) 0.108 

   Other or Unknown vs Non-Hispanic White 
(ref) 

-2.06 (3.17) 0.516 -4.49 (3.18) 0.158 

Body Mass Index -0.15 (0.14) 0.303 -0.15 (0.13) 0.252 
Tumor Stage     
   Stage II vs Stage I (ref) -4.21 (1.99) 0.035* -2.79 (1.92) 0.147 
   Stage III vs Stage I (ref) -1.76 (1.87) 0.348 -1.15 (1.80) 0.522 
   Stage IV vs Stage I (ref) -1.37 (2.00) 0.493 -1.26 (1.97) 0.522 
Charlson Comorbidity Index 0.04 (0.17) 0.825 0.07 (0.16) 0.665 
Time Since Cancer Diagnosis -0.04 (0.02) 0.038* -0.04 (0.02) 0.035 
Active Treatment     
   In Chemotherapy vs No Treatment (ref) 6.47 (4.67) 0.167 0.81 (4.53) 0.858 
   Had Surgery vs No Treatment (ref) -2.51 (3.19) 0.432 2.49 (3.23) 0.442 
   In Radiation vs No Treatment (ref) 3.37 (3.34) 0.313 -3.33 (3.23) 0.303 
β: estimated β 
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3.4 Factors Associated with Anxiety and Depression in Pancreatic Cancer 

 

Univariate linear regression analyses for the pancreatic cancer subgroup revealed 

no statistically significant associations between sociodemographic or clinical variables and 

anxiety or depression T scores (all p > 0.05). Marginally higher depression scores were 

observed among patients with Medicare insurance compared to private insurance (β = –

Table 4. Multivariate Linear Regression Models for Anxiety and Depression among All Gastrointestinal 
Cancer Cases Combined 
Predictor Anxiety β (SE)a p Depression β (SE)a p 
Cancer site     
   Pancreatic vs other gastrointestinal (ref) 0.72 (2.22) 0.747 0.36 (1.95) 0.856 
Age -0.05 (0.08) 0.553 -0.01 (0.07) 0.883 
Sex 

    

   Female vs male (ref) 3.98 (1.84) 0.032* 3.83 (1.63) 0.021* 
Language 

    

   Spanish vs English (ref) 1.73 (2.33) 0.459 -0.01 (2.06) 0.994 
Marital status     
   Not Partnered vs Partnered (ref) 1.98 (1.87) 0.291 -0.34 (1.66) 0.838 
Insurance     
   Medicare vs Private (ref) 2.13 (2.05) 0.301 2.86 (1.83) 0.122 
   Medicaid vs Private (ref) 8.58 (7.3) 0.242 8.08 (6.48) 0.215 
   Uninsured vs Private (ref) 10.81 (5.99) 0.074 4.97 (5.3) 0.35 
Race/ethnicity     
   Hispanic/Latino vs Non-Hispanic White 
(ref) 

-4.25 (2.12) 0.048* -3.88 (1.89) 0.042* 

   Non-Hispanic Black vs Non-Hispanic White 
(ref) 

4.78 (4.27) 0.265 7.23 (4.08) 0.079 

   Other or Unknown vs Non-Hispanic White 
(ref) 

-11.12 (4.86) 0.024* -9.96 (4.3) 0.022* 

Body Mass Index -0.07 (0.15) 0.623 -0.09 (0.13) 0.483 
Tumor Stage -0.31 (0.91) 0.736 -0.26 (0.8) 0.749 
   Stage II vs Stage I (ref) -7.69 (2.51) 0.003* -5.34 (2.21) 0.017* 
   Stage III vs Stage I (ref) -3.23 (2.59) 0.214 -1.99 (2.28) 0.384 
   Stage IV vs Stage I (ref) -3.67 (2.89) 0.206 -2.12 (2.55) 0.408 
Charlson Comorbidity Index 0.13 (0.27) 0.633 0.02 (0.24) 0.924 
Time since cancer diagnosis -0.05 (0.03) 0.055 -0.05 (0.02) 0.033* 
Active Treatment     
   Chemotherapy vs none (ref) 12.64 (5.91) 0.035* 3.82 (5.23) 0.466 
   Surgery vs none (ref) -0.58 (4.06) 0.887 5.97 (3.83) 0.122 
   Radiation vs none (ref) 2.13 (3.87) 0.582 -5.03 (3.42) 0.144 
aAnxiety R² = 0.26; Depression R² = 0.277 
*p<0.05 
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4.86, SE = 2.77, p = 0.08) and among non-Hispanic Black patients compared to non-

Hispanic White patients (β = 11.06, SE = 7.20, p = 0.13). Longer time since cancer 

diagnosis showed a non-significant trend toward lower anxiety (β = –0.05, SE = 0.03, p = 

0.12) and depression (β = –0.06, SE = 0.04, p = 0.12) scores.  

Similarly, multivariate linear regression models (Table 5) showed no statistically 

significant variables associated with anxiety or depression within this subgroup. For 

anxiety, a trend toward higher levels was observed among uninsured patients compared 

with those with private insurance (β = 20.00, SE = 12.15, p = 0.117) and for non-Hispanic 

Black patients compared to non-Hispanic White patients (β = 9.02, SE = 9.18, p = 0.339). 

For depression, higher scores were most notably observed among non-Hispanic Black 

patients compared to non-Hispanic White patients (β = 16.21, SE = 7.92, p = 0.055) and 

uninsured patients compared to privately insured patients (β = 12.83, SE = 10.46, p = 

0.235). The overall model fit was R² = 0.446 for anxiety and R² = 0.587 for depression. 
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Table 5. Multivariate Linear Regression Models for Anxiety and Depression among Pancreatic Cancer 
Patients  
Predictors Anxiety β (SE)a p Depression β (SE)a p 
Age 0.13 (0.21) 0.556 0.35 (0.18) 0.071 
Sex     
   Female vs male (ref) 1.17 (4.63) 0.804 1.40 (3.62) 0.703 
Language     
   Spanish vs English (ref) -16.68 (12.19) 0.188 6.41 (7.73) 0.417 
Marital Status     
   Not partnered vs partnered (ref) 1.15 (5.22) 0.829 -2.58 (4.11) 0.537 
Insurance     
   Medicare vs Private (ref) -0.30 (5) 0.953 -1.41 (4.29) 0.747 
   Uninsured vs Private (ref) 20 (12.15) 0.117 12.83 (10.46) 0.235 
Race/Ethnicity     
   Hispanic/Latino vs Non-Hispanic White 
(ref) 

-3.99 (6.8) 0.564 -8.86 (5.73) 0.139 

   Non-Hispanic Black vs Non-Hispanic 
White (ref) 

9.02 (9.18) 0.339 16.21 (7.92) 0.055 

   Other or Unknown vs Non-Hispanic White 
(ref) 

-7.42 (12.01) 0.544 -11.69 (10.12) 0.262 

Body Mass Index (BMI) 0.01 (0.46) 0.975 -0.44 (0.39) 0.284 
Tumor Stage     
   Stage II vs stage I (ref) 2.28 (6.88) 0.744 -4.72 (5.75) 0.421 
   Stage III vs stage I (ref) 1.51 (6.61) 0.822 5.34 (5.67) 0.358 
   Stage IV vs stage I (ref) 7.39 (6.43) 0.265 3.15 (5.54) 0.576 
Charlson Comorbidity Index (CCI) 0.24 (0.66) 0.717 0.34 (0.56) 0.549 
Time Since Cancer Diagnosis (months) -0.06 (0.06) 0.333 -0.06 (0.05) 0.245 
a Anxiety R² = 0.446; Depression R² = 0.587 
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Chapter 4: Discussion 

The present study integrates patient-reported outcomes with demographic and 

clinical indicators to provide a comprehensive assessment of psychological distress among 

patients with pancreatic cancer and other gastrointestinal malignancies. By situating these 

findings within the broader context of gastrointestinal cancers, this analysis offers insight 

into the unique challenges faced by pancreatic cancer patients and highlights opportunities 

for targeted interventions. Pancreatic cancer represents a complex population with distinct 

supportive care needs. Despite its poor prognosis and high symptom burden, few studies 

have examined psychological distress specifically in this group. Notably, the study sample 

was diverse, with a majority (58%) of Hispanic/Latino patients, and all participants had 

completed their assessments. 

This study found that patients with pancreatic cancer reported significantly higher 

depression scores on average compared with patients with other gastrointestinal 

malignancies. Specifically, 9% of pancreatic cancer patients met the threshold for 

depression compared with 4.8% of patients with other gastrointestinal cancers, with 

average depression scores nearly 2 points higher in the pancreatic cancer group. Univariate 

linear regression analyses confirmed higher depression scores among pancreatic cancer 

patients relative to other gastrointestinal cancers. However, in multivariate linear 

regression analyses, cancer type was no longer independently associated with depression 

after adjusting for sociodemographic and clinical factors, indicating that the apparent 

association was largely explained by differences in patient characteristics rather than 

cancer type alone. This distinction is important, as it suggests that the higher psychological 

burden observed in pancreatic cancer may be driven by the clinical and demographic 
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profile of this population, which together contribute to worse outcomes. In contrast, for 

anxiety, neither univariate nor multivariate analyses demonstrated significant differences 

between pancreatic and other gastrointestinal cancers, highlighting that anxiety may be less 

influenced by cancer type and more evenly distributed across gastrointestinal 

malignancies. 

In line with previous work, our findings reinforce the observation that pancreatic 

cancer patients carry a disproportionate psychological burden.12,22,23 Although multivariate 

models showed cancer type was not independently associated with depression after 

adjustment, the elevated rates observed in pancreatic cancer likely reflect the unique 

combination of characteristics defining this population. Even so, the clinical realities 

unique to pancreatic cancer (e.g., poor prognosis, aggressive progression, heavy symptom 

burden, and nutritional complications) likely contribute to heightened psychological 

distress.2,3,11,15,17,30 Proposed biological mechanisms, including tumor-related cytokine 

activity and neuroendocrine dysregulation, also provide a plausible pathway linking the 

disease process itself to vulnerability to depression.33,36,38 The fact that depression and 

related symptoms have been documented to precede a pancreatic cancer diagnosis20,33,36,38 

further supports the possibility that these associations are not incidental, but may be 

integral to the disease course. 

Beyond psychological outcomes, significant demographic and clinical differences 

were also observed between patients with pancreatic cancer and those with other 

gastrointestinal cancers, including age, language, insurance type, race/ethnicity, BMI, 

tumor stage, and CCI. While univariate analyses confirmed these contrasts, several 

associations diminished in multivariate models, suggesting that the differences are shaped 
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by patient characteristics common in pancreatic cancer rather than the diagnosis itself. This 

helps explain why the pancreatic cancer population carries a heavier clinical burden and 

ultimately worse outcomes. These patterns are consistent with prior literature showing 

pancreatic cancer’s higher prevalence among older adults, non-Hispanic Whites, and 

females, in contrast to cancers like colorectal, which tend to affect younger populations 

and comprised a large portion of the “other gastrointestinal” group in our study.62–64 

Greater comorbidity burden among pancreatic cancer patients aligns with evidence linking 

the disease to multiple metabolic and inflammatory conditions, including hypertension, 

metabolic syndrome, pancreatitis, and diabetes.65,66 Although its impact on survival 

remains debated, with studies showing conflicting results,67–69 the observed association 

between lower BMI and higher psychological distress likely reflects unintentional cancer-

related weight loss, often due to anorexia, malabsorption, or cachexia.70 Both groups 

followed similar psychological distress trajectories over time, with greater variability and 

symptom severity soon after diagnosis, supporting evidence that psychological distress 

often peaks at diagnosis and treatment initiation, then decreases as patients adjust to the 

illness and treatment course.36,71,72 

Within the pancreatic cancer subgroup, neither univariate nor multivariate analyses 

identified statistically significant predictors of anxiety or depression, although several 

variables approached significance. Univariate results suggested possible trends toward 

higher depression among uninsured and non-Hispanic Black patients, and lower depression 

among Medicare recipients. In adjusted models, non-Hispanic Black race was slightly 

associated with higher depression scores, age showed a borderline association with higher 
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depression, and Spanish language preference was linked to substantially lower anxiety, 

though not statistically significant. 

These findings indicate that while clear independent predictors were not confirmed, 

there may be meaningful sociodemographic patterns in psychological distress among 

pancreatic cancer patients that need further investigation. The absence of statistically 

significant predictors could be due to the smaller sample size in the pancreatic subgroup, 

limiting statistical power. However, the magnitude of some associations, such as the large 

positive coefficient for non-Hispanic Black race/ethnicity and depression, suggests 

potentially important disparities that may emerge in larger studies. 

Sociodemographic disparities in psychological distress were evident across the 

cohort, underscoring the importance of social context in shaping anxiety and depression 

outcomes. Consistent with prior research, females reported higher levels of both depression 

and anxiety, highlighting a gendered vulnerability to psychological burden among cancer 

patients.73 Greater psychological distress among Medicaid patients likely reflects 

socioeconomic disadvantage and barriers to healthcare access74,75 while Spanish language 

preference and lack of a partner may exacerbate emotional burden through communication 

challenges and reduced social support. Treatment factors also showed distinct patterns, 

with chemotherapy linked to heightened anxiety and surgery associated with greater 

depression, suggesting that different treatment modalities carry unique emotional 

responses.   

Univariate models identified multiple factors linked to elevated anxiety, including 

female sex, lack of a partner, Medicaid insurance, Stage I disease, and shorter time since 

diagnosis. However, multivariate models confirmed only female sex as an independent 



26 
 

 
 

predictor of both anxiety and depression. Hispanic/Latino and “Other or Unknown” 

patients reported lower levels of psychological distress than non-Hispanic Whites. This 

finding contrasts with prior evidence showing higher psychological distress among 

minority groups facing language and access barriers. Given that Hispanic/Latino patients 

comprised the majority of our sample, this association may reflect protective cultural or 

community factors. These findings suggest that psychological distress is shaped by an 

interplay of medical, demographic, and social factors. 

The finding of higher depression among pancreatic cancer patients adds to growing 

evidence that depression may represent a distinguishing psychosocial feature of this disease 

and underscores the need to examine its role in screening and prevention, particularly in 

the absence of a gold standard. Sociodemographic disparities observed in the broader 

cohort highlight the importance of early psychological distress screening and psychosocial 

support at diagnosis, when variability and symptom severity are greatest76 with special 

attention to high-risk groups such as females, Spanish speakers, individuals without 

partners, and those with Medicaid insurance. Tailored interventions should also be 

integrated into supportive care pathways for patients undergoing intensive treatments like 

chemotherapy or surgery. Although no independent predictors emerged within the 

pancreatic cancer subgroup, potential influences of race, insurance status, and age 

underscore the importance of larger studies to clarify these associations. Pending 

confirmation, targeted psychosocial interventions for uninsured patients and racial/ethnic 

minorities may help address emerging inequities in psychological outcomes in this high-

risk population. 
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A major strength of this study is the use of EMR-integrated patient-reported 

outcome data, which enabled the simultaneous examination of clinical characteristics (e.g., 

stage, treatment, procedures) alongside psychosocial factors (e.g., anxiety and depression). 

This integration provided a more comprehensive picture of patient experiences than would 

be possible using clinical data alone. 

Several limitations should also be acknowledged. Excluding patients with missing 

stage information may have introduced selection bias if these patients differed 

systematically from those included. Similarly, “unknown” race/ethnicity values were 

treated as missing, and blank treatment fields may reflect care received outside of Sylvester 

Comprehensive Cancer Center, limiting the completeness of treatment history. The cross-

sectional design prevents conclusions about causality, and psychological distress was 

measured at a single time point, which may not capture its variability over the disease 

course. Finally, small sample sizes in some subgroups, such as uninsured patients and 

certain racial/ethnic minorities, may have reduced statistical power to detect significant 

differences. 
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Chapter 5: Conclusion 

This study contributes to the understanding of psychological distress in pancreatic 

cancer by comparing distress levels and associated factors across gastrointestinal 

malignancies in a large, diverse, real-world sample. Patients with pancreatic cancer 

reported higher depression scores compared with those with other gastrointestinal cancers; 

however, these differences were largely explained by sociodemographic and clinical 

characteristics. Across the full cohort, disparities by sex, insurance status, language, and 

social support highlight the importance of social determinants in shaping psychological 

outcomes. Although independent predictors were not confirmed within the pancreatic 

cancer subgroup, trends by race, insurance, and age suggest potential disparities that 

warrant further study with larger samples. 

 

These findings underscore the need for longitudinal research to monitor changes in 

psychological distress across the disease trajectory, identify critical timepoints for 

intervention, and evaluate the role of depression as a possible early marker of pancreatic 

cancer. Integrating validated psychological distress screening measures, such as anxiety 

and depression scales, into both oncology and primary care could facilitate earlier 

identification of psychological burden and, in certain contexts, prompt further medical 

evaluation. Embedding early, targeted psychosocial interventions within cancer care 

pathways has the potential to improve quality of life, enhance treatment adherence, and 

reduce inequities in outcomes for patients with gastrointestinal cancers, particularly those 

with pancreatic cancer.
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