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ABSTRACT 

Background: Rectal cancer 5-year survival has increased from 58% of those 

diagnosed in 1987–1989 to 68% of those diagnosed in 2003–2009.  Rectal cancer patients 

commonly receive one of two surgical treatments: permanent ostomy (a resection of 

tumor following by a stoma) or anastomosis (a resection followed by a reconnection with 

or without a prior temporary ostomy).  The multifaceted consequences of both types of 

surgery potentially can affect both long-term psychological well-being and financial 

concerns of patients and their families.  The overall goal of this dissertation is to increase 

the understanding of the impact of depression on the quality of life of rectal cancer 

survivors.   

Methods: The research data were based on a quality of life survey conducted in 

2010-2011 among long-term survivors (≥5 years post-diagnosis) of rectal cancer.  

Participants were identified through the Kaiser Permanente (KP) health systems in 

Northern California and Southwest Washington/Oregon.  Data included both the 

2010/2011 survey data and KP electronic medical records (EMRs).   

Results: 1) The 24.7% prevalence of self-reported current depression among long-

term rectal survivors was observed with a higher prevalence of 31% among those with 

permanent ostomies.  Although average perceived financial burden level was low in this 

population of insured cancer survivors, 20% still reported moderate-to-high burden.  

Perceived financial burden was especially high among those who recalled having 

depression immediately after surgery and reported depression at the time of survey.   
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2) All self-reported measures showed low sensitivity varying from 26% to 56% and high 

specificity from 77% to 82.7% against either diagnostic scheme from EMRs.  Using 

either diagnostic scheme, the MCS-12 measure, a Mental Composite Summary (MCS) 

score from the 12-item Short-Form Health Survey with a cut-off point of ≤45.6 for a self-

reported depression, performed better as compared to the other two self-reported 

measures.  3) Approximately one in six rectal cancer survivors experienced depression 

after their surgery of sufficient severity to result in a depression diagnosis.  Among 

survivors with recurrent depression diagnoses, those with a permanent ostomy reported 

significantly lower psychological well-being than those with an anastomosis.    

Conclusions: Depression burden is elevated after receiving surgery and remains a 

problem long after cancer diagnosis and treatment.  Types of rectal cancer surgery 

received and gender of survivors may complicate the extent of depression burden.  

Among long-term rectal cancer survivors, having depression is associated with higher 

perceived financial burden.  Chronic or recurrent course of depression may exist in this 

group of rectal cancer survivors and has significant impact on long-term psychological 

well-being.  Self-reported measures for depression, such as MCS-12 measure with a 

cutoff point ≤45.6, have the potential to be utilized for epidemiological studies when 

common screening instruments, electronic medical records, or administrative databases 

are not available. 

Implications: These findings underline the significance of depression assessments 

after surgery for this population of rectal cancer survivors and the importance of 

symptoms monitoring throughout the cancer survivorship continuum.  Depressive 
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symptoms should be monitored and managed as early as after cancer diagnosis and 

surgery to optimize survivors’ long-term emotional well-being.  In addition, depression 

screening and treatment as well as discussion of financial issues may have important 

roles in long-term survivorship care planning, particularly for those with permanent 

ostomies.     
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INTRODUCTION 

I. Explanation of the problem 

In 2015, approximately 39,610 patients in the United States (U.S.) were estimated 

to be newly diagnosed with rectal cancer.1  With surgery as the primary choice of 

treatment,2 69% of rectal cancer patients survive five years or longer.3  Rectal cancer 

patients commonly receive one of two surgical treatments: permanent ostomy (resection 

of rectum and anus with an opening on abdominal wall for discharging body waste) or 

anastomosis (resection of rectum and anus followed by reconnection of healthy intestine 

with or without a prior temporary ostomy).  The multifaceted consequences of both types 

of surgery (such as, anastomosis leakage,4 soiling, and adjustments to having an ostomy 

bag under the clothes5) potentially can affect both long-term psychological well-being 

and financial concerns of patients and their families.   

The prevalence of clinically diagnosed depression based on the Diagnostic and 

Statistical Manual of Mental Disorder, 4th edition (DSM-IV) criteria was estimated at 

18.3% among all U.S. cancer survivors.6  Frequency of depression may vary by cancer 

and treatment received.7  Few studies have assessed the prevalence of depression among 

rectal cancer survivors who experienced major gastrointestinal alterations requiring 

substantial lifestyle modifications.  The United Kingdom studies conducted in 1983 and 

1984 reported that prevalence of depression among rectal cancer survivors was 25%8 and 

varied by surgery types – 32% among those who had colostomies and 10% among those 

who had anastomoses.9  Since the surgical treatment techniques and knowledge about 

depression have changed since 1984, the current study provides an opportunity to assess 
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the burden of recent depression among longer-term (i.e., ≤5 years post diagnosis) rectal 

cancer survivors. 

Financial burden resulting from illness and treatments are other major factors that 

affect survivors’ health-related quality of life.10, 11  Cancer survivors experience a heavy 

financial burden during treatment and can still feel financial pressure long after the initial 

active treatment ends.12  Furthermore, financial burden and depression can be bi-

directionally associated.11, 13  Depression tends to be a cyclical, chronic illness and, once 

depressed, individuals are at risk to have another depression episode as they move 

through life.14  Since many cancer survivors report depression after their cancer diagnosis 

and during and soon after active treatment,15 how this depression is associated with 

financial pressures over the long term remains unexplored.  Further investigation of the 

effect of cancer types and treatments and depression on survivors’ financial well-being is 

needed.   

Depression has been negatively correlated with quality of life, as measured in 

both the physical and psychological domains among several cancer types.16,17, 18  A 

history of depression prior to chemotherapy affects the vitality and mental health status of 

breast cancer patients during chemotherapy.19   At least one study suggests depression 

negatively correlates to quality of life as reported among colorectal cancer survivors two 

years after their cancer diagnosis.20  Evidence among short-term colorectal cancer 

survivors (i.e., underwent surgery in the past 6-8 months) shows that among those 

reporting high levels of depression, survivors with permanent ostomies also reported 

lower emotional quality of life than survivors with anastomoses.21  There are no specific 
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studies for rectal cancer, especially among longer term survivors.  Our study provides a 

unique opportunity to investigate whether a history of depression prior to cancer 

diagnosis affects long-term psychological well-being.    

This information about depression, financial burdens, and quality of life can assist 

the development of care plans that support these cancer survivors and families.  The 

Institute of Medicine’s report on cancer survivorship recommends that cancer survivors 

should have a comprehensive care and follow-up plan and health care providers should 

develop evidence-based clinical practice guidelines to manage the long-term 

consequences of cancer and its treatment.22  Thus, documenting the prevalence of 

depression among long-term rectal cancer survivors and understanding the associations 

between depression, perceived financial burden and psychological well-being will fill 

these knowledge gaps and assist health care providers in creating clinical guidelines and 

designing comprehensive care and follow-up plans for these cancer survivors and 

families.   
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II. Specific Aims  

The overall goal of this dissertation is to increase the understanding of the impact 

of depression on quality of life of rectal cancer survivors.  The research data were based 

on a quality of life survey conducted in 2010-2011 among long-term survivors (≥5 years 

post-diagnosis) of rectal cancer who were identified through the Kaiser Permanente (KP) 

health systems in Northern California and Southwest Washington/Oregon.  Data included 

both the 2010/2011 survey data and KP electronic medical records (EMRs) and 

administrative data.  There are three aims associated with three manuscripts.  The three 

aims of this dissertation are:  

 

Specific Aim 1: To assess the association between self-reported depression and perceived 

financial burden ≥5 years post-cancer diagnosis.  This aim has two objectives:    

The first objective was to determine self-reported prevalence of depression among 

rectal cancer survivors within the KP system and contrast prevalence by surgical 

treatment groups.  Self-reported depression, both current and presence at time of surgery, 

were assessed through the Short Form 12-item Health Survey (SF-12) and City of Hope 

Quality Life Colorectal Cancer (COH-QOL-CRC).  The hypothesis for this objective was 

that prevalence of depression was lowest among survivors with anastomosis.  Also, sex 

and age were confounders for the relationship between depression and surgery type.   

The second objective was to assess the association between self-reported 

depression and perceived financial burden ≥5 years post-cancer diagnosis.  Perceived 

financial burden was measured as part of the COH-QOL-CRC Questionnaire; while self-
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reported depression was identified under the first objective.  Surgical treatments, 

depression status post-surgery, time since surgery, and sex were assessed as effect 

modifiers.  Other potential confounding factors included household income, levels of 

health insurance coverage, employment status, and co-morbidity.  The hypothesis for the 

second objective was that after adjusting for all confounders, current depression was 

related to higher financial burden.  Surgical treatment, depression status post-surgery, and 

sex modify this relationship of interest and the effect modifications by these variables 

exhibit a quantitative nature. 

 

Specific Aim 2: To compare self-reported depression obtained through survey with 

depression diagnosis ascertained through EMRs. A short screening tool has proven 

effective for detecting cancer-related mood disorders including depression and is used in 

clinical settings;23 however, self-reported measures of depression have not yet been 

evaluated among rectal cancer survivors.  Sensitivity and specificity were calculated with 

depression diagnosis as a standard.  It was hypothesized that self-reported measures 

performed well against depression diagnosis.   

 

Specific Aim 3: To determine whether self-reported psychological well-being ≥5 years 

after diagnosis differs by prior history of depression and surgical type.  History of 

depression was determined using EMRs, which were available for the subset of survivors 

with longer-term membership in KP.  This aim had two objectives:  
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The first objective was to ascertain prevalence of diagnosed depression using the 

EMRs.  Depression diagnosis was determined using the International Classification of 

Disease, Ninth Revision, Clinical Modification (ICD-9-CM) depression-related codes and 

antidepressant dispensing records at various time periods (e.g., one year after surgery, 5-

year post-cancer diagnosis, and any prior diagnosed depression).  The prevalence, then, 

was contrasted by surgery type.  Potential confounders including sex, age and time since 

diagnosis were evaluated.  It was hypothesized that prevalence of depression is lowest 

among survivors with anastomosis.  Also, sex and age are confounders for the 

relationship between depression and surgery type.   

The second objective was to assess the relationship between psychological well-

being reported ≥5 years and history of depression diagnosis.  The potential confounders 

adjusted in this analysis included age, gender, time since diagnosis, co-morbidity index 

and socio-demographic characteristics.  Whether the relationship differs by surgical type 

and sex was also assessed.  It was hypothesized that after adjusting for confounders, 

survivors with prior history of depression would report lower psychological well-being at 

≥5 years post diagnosis than those without history of depression.  Subjects with a 

permanent ostomy and history of depression diagnosis would have the lowest 

psychological well-being.  
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III. Dissertation Format  

This dissertation utilizes secondary data obtained through collaboration with the 

research team for the project ‘Health Related-Quality of Life (HR-QOL) in Colorectal 

Cancer Survivors with Stomas.’ This team included researchers from University of 

Arizona Cancer Center, Kaiser Permanente (KP), and City of Hope Medical Center.  Dr. 

Robert Krouse, professor of surgery at the University of Arizona and an oncologic 

surgeon at the Southern Arizona Veterans Administration Health Care System 

(SAVAHCS), is the principal investigator for the grant. Co-Principal investigator for the 

project is Dr. Lisa Herrinton from KP Northern California (KPNC), Division of 

Research. Other investigators include Drs. Mark C. Hornbrook, Joanna E. Bulkley, and 

Carmit McMullen from KP Center for Health Research KP Northwest (KPNW), Drs. 

Marcia Grant and Virginia Sun at the City of Hope Medical Center, and Christopher 

Wendel at SAVAHCS. The research team meets weekly via a conference call.   

This dissertation is written in a three-publishable-paper approach with three 

specific aims of the research corresponding to three separate manuscripts.  This 

dissertation includes a background and literature review on epidemiology of colorectal 

cancer and rectal cancer, definitions and measures of depression, and domains of HR-

QOL, specifically financial burden and psychological well-being.  The overall methods 

are described in the Present Study section and followed by a summary of methods, results 

and conclusions for each of specific aims and manuscripts.  The Dissertation Conclusion 

section briefly addresses strengths, limitations, and discussions for each manuscript and 

also overall.  The three manuscripts can be found within the appendices.      
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With oversight from the grant research team and the Graduate Committee, the 

student was responsible for conducting data management, statistical analyses, and writing 

of the manuscripts related to this dissertation research.    
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LITERATURE REVIEW 

I. Introduction 

The following describes the background and significance of colorectal cancer and 

rectal cancer among the general population and the treatment options available to cancer 

patients.  To understand health-related quality of life issues among rectal cancer 

survivors, evidence of impacts of surgical rectal cancer treatments and reviews of 

previous works on financial burden and psychological well-being are discussed.  

Definition and diagnosis of depression and existing evidence on associations among 

depression, financial burden, and psychological well-being are reviewed to illustrate the 

extent of problems that are of interest for the dissertation and gaps of knowledge which 

this dissertation attempts to fulfill.   

II. Rectal Cancer: Anatomy, Diagnosis, and Treatment  

Colorectal cancer refers to cancer in the lower gastrointestinal tract including the 

cecum, the ascending colon, the transverse colon, the descending colon, the sigmoid 

colon, and the rectum.2  Generally, epidemiological reports group colon and rectal cancer 

together (hence, the term colorectal cancer).  Separate information on rectal cancer is 

scarce.  However, there are distinct differences in the treatment and long-term survival 

between patients with cancer of the colon and cancer of the rectum.  

Anatomically, the rectum is located within the pelvis, beginning from the recto-

sigmoid junction to the transitional mucosa of the anal dentate line.24, 25 Measuring from 

the anal verge through rigid sigmoidoscopy, the length of a rectum is between 10 and 15 

centimeters.24  The rectum serves as a storage reservoir and its diameter is larger than that 
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of the colon.  To indicate the location of a rectal tumor, a rigid or flexible endoscope or 

digital examination is used to measure the distance between the anal verge, dentate line, 

or anorectal ring and the lower edge of the tumor.26  

A. Screening and Polyps Development   

All colorectal cancers can be detected through screening tests such as flexible 

sigmoidoscopy, colonoscopy, or fecal occult blood test.2  Polyps may also be found 

during these screening procedures.  Polyps are a small clump of cells which forms on the 

lining of the colon or rectum and can eventually become cancerous.  Types of polyps 

include hyperplastic, adenomatous (or adenomas), and hamartomatous.  Approximately 

96% of colorectal cancer (and about 91% of rectal cancer) develop from adenomas;27, 28 

however, less than 10% of adenomas become cancerous.29  Polyps are usually removed 

during a screening procedure which helps prevent the development of colorectal cancer.2   

B. Types of Rectal Cancer and Staging of Rectal Cancer 

  Types of cancer in the colon and rectum are classified by types of cells that cancer 

starts from.  Adenocarcinomas, the most common type of cancer that starts in the colon 

or rectum, account for the majority of rectal tumors in the United States.26  These tumors 

start in the gland cells in the lining of the bowel making mucus to lubricate the inside of 

the colon and rectum.30  Approximately 2% to 5% of colorectal tumors are from rare 

types of cancer.  Examples of rare types are carcinoid tumors, lymphomas, and sarcomas.   

Carcinoid tumors grow in hormone producing tissues in the digestive system.   

Lymphomas are cancers of the lymphatic system that typically start in lymph nodes, but 

they may also start in other organs.  Sarcomas are cancers of supporting cells of the body 
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such as bone, muscle, or fat.  Two forms of sarcoma found in the colon and rectum are 

gastrointestinal stromal tumors (GISTs) and leiomyosarcomas.  More than 50 percent of 

GISTs start in the stomach, and the rectum is the third most common location.  

Leiomyosarcoma is cancer of the smooth muscle.  Sarcomas of the colon or rectum are 

rare.  Melanomas and squamous cell carcinomas can occur in the colon or rectum as well; 

however, these types of bowel cancer are rare.  

Staging of cancer provides details about location and size of the primary tumor 

and describes the extent to which cancer has spread at the time of diagnosis.  Staging is 

considered when determining choices of treatment and factored in when evaluating 

patient prognosis.26, 31, 32  The two most common systems are the TNM system and the 

Surveillance, Epidemiology, and End Results summary staging system.   

The TNM system,26, 32 regularly used in clinical settings, is based on the size 

and/or reach of the primary tumor (T), the spread of cancer to nearby lymph nodes (N), 

and the presence of metastatic (M) or secondary tumors.  The numbers following the 

letters indicate the size and/or extent of the primary tumor and the degree of cancer 

spread.  For example, rectal cancer T1N0M0 refers to the evidence that the tumor invades 

submucosa (T1), with no regional lymph node metastasis (N0), and no distant metastasis 

(M0).  TNM combinations relate to one of five stages.  In general, stage 0 refers to 

carcinoma in situ, and stage I-III refers to more extensive diseases with higher numbers 

indicating larger tumor size and/or wider spread of the cancer.  Stage IV is assigned when 

the cancer has spread to distant tissues or organs.   
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The Surveillance, Epidemiology, and End Results (SEER) summary staging 

system 31, 32 is used for descriptive and statistical analysis of tumor registry data for all 

types of cancer.  Stages according to the SEER summary staging systems are in situ, 

local, regional, and distant.  In situ stage for colorectal cancer refers to abnormal cells 

that are within the layer of cells and have not invaded the wall of the colon or rectum, and 

corresponds to stage 0.  Local refers to cancer that has grown into the wall of the colon or 

rectum, but with no evidence of spread.  Regional is for cases where cancer has spread 

through the wall to nearby tissue or nearby lymph nodes.  Local stage corresponds to 

stage I or II, whereas regional stage relates to stage III.  Distant (stage IV) refers to the 

cancer that has spread to other parts of the body such as the liver or lung.   Unknown 

means that information to determine the stage is insufficient. 

C. Treatment of Rectal Cancer 

Management of rectal cancer24, 26
 is somewhat different from management of 

colorectal cancer.  At first glance, the treatment approach for rectal cancer seems to be 

similar to the treatment approach for colon cancer.  However, the anatomy of the rectum 

and clinical manifestations of rectal cancer make the management of rectal cancer 

distinct.  The structure and location of the pelvis make it difficult for surgeons to access 

the rectum.  This limitation leads to a higher likelihood of failing to achieve widely 

negative margins (i.e., clean margins where no cancer cells are at the edge of the tissue 

being removed).  Consequently, an increased risk of local recurrence and a poorer overall 

prognosis may be observed among rectal cancer patients as compared to colon cancer 

patients.24, 33  In addition, rectal cancer patients have a greater risk of lung metastases,
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aLAR is also called anterior resection (AR), and is usually followed by an anastomosis which could be colo-anal anastomosis (CAA), colo-anal J-pouch 
anastomosis (CPA), colonic J-pouch anastomosis, or low colo-rectal anastomosis (LRA). The term ‘an anastomosis’ refers to a low anterior resection 
procedure followed by an anastomosis and is used for consistency throughout the dissertation.   

while colon cancer patients are more likely to have liver metastases.33  For this reason, 

rectal cancer is managed differently from colorectal cancer.24   

1. Surgical Treatment 

The management of rectal cancer is complex.  An approach to managing rectal 

cancer for each patient depends on their cancer stage, tumor location, gender, age, and 

body habitus.34  In general, a surgeon’s ability to perform a sphincter-saving operation is 

indicated by the distance of the tumor from the anal sphincter musculature and is limited 

by the anatomy of the pelvis.  It also depends on body habitus and patient gender.24  

A low anterior resection (LAR)a and primary anastomosis are employed for 

proximal tumors (e.g., defined as > 10 centimeters (cm) from the anal verge35 or > 6 cm 

up to 12 cm from the anal verge36).  LAR procedure removes tumors without affecting 

the anus, leaving the rectal sphincter intact.  Most of mid rectal tumors (e.g., defined as 

5.01-10 cm from the anal verge)37 are managed through a resection by a LAR procedure 

with an option of a temporary ileostomy or colostomy if the anastomosis is low in the 

pelvis.  A temporary ileostomy or colostomy redirects the fecal stream from the 

anastomosis and aids proper healing.  An abdomino-perineal resection (APR)b with 

permanent colostomy is required for distal rectal tumors (e.g., defined as 0-6 cm from the 

anal verge).36  This resection completely removes the rectum and anal sphincter complex 

using both anterior abdominal and perineal incisions.  A permanent colostomy is a 

surgical procedure where a stoma is created.  To create an opening, the healthy end of the 

large intestine or colon is drawn through an incision in the anterior abdominal wall and 

sutured into place.  Feces move through the intestine and drain into an ostomy bag
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bVarious terms have been used to describe patients who underwent a proctectomy (i.e., an operation to remove rectum) and colostomy (i.e., a procedure 
in which a stoma is formed), such as a stoma patient, a patient with colostomy, an ostomate, or a patient with an ostomy.  This form of proctectomy 
surgery followed by a colostomy is called abdominoperineal resection (APR or APER) or abdominoperineal excision (APE) or abdominoperineal 
extirpation (APE).  For consistency, the term ‘a survivor with a permanent ostomy’ has been used throughout this report to refer to those who had a 
proctectomy and colostomy.   

attached to the stoma.  Local excision may be an option for a small subset of superficial 

distal rectal tumors with favorable histologic features.   

Overall, a colostomyb was performed on about 50.1% of rectal cancer cases and 

an anastomosis (or a sphincter-sparing technique) was done on 49.9% of the cases in 21 

states in the U.S during 2002 -2004.38  

2. Radiation Therapy and Chemotherapy  

Because of a higher risk of local recurrence in rectal cancer, radiation therapy is 

given to decrease the risk of local failure, and chemotherapy is added to radiation therapy 

to further reduce this risk.  If the rectal tumors have extramural penetration and/or 

involvement of the regional lymph nodes, adjuvant or neo-adjuvant chemo-radiation is 

usually recommended.25 

Post-operative chemo-radiation therapy was recommended for patients with stage 

II and III rectal carcinoma by the National Cancer Institute - sponsored consensus 

development conference in 1990.24  This recommendation was based on results from 

prospective randomized clinical trials including the Gastrointestinal Tumor Study Group 

and the Mayo/North Central Cancer Treatment Group.26  Acceptable postoperative 

therapy for patients with stage II or III rectal cancer included continuous infusion 5-

Fluorouracil (5-FU) during 45 Gy to 55 Gy pelvic radiation, and four cycles of adjuvant 

maintenance chemotherapy with bolus 5-FU with or without modulation with 

leucovorin.26   

Recent evidence has shown that preoperative chemoradiation is superior to post-

operative.  Preoperative chemoradiation has been shown to improve local control and was
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associated with reduced acute and long-term toxicities at 5-year follow up, and the 

benefits of local control from preoperative therapy remained significant when followed 

up at 10 years.39, 40  However, there was no difference in 5-year and 10-year overall 

survival rates between pre- and post-operative chemoradiation therapy. 39, 40   

Thus, preoperative chemoradiation therapy has become a standard approach for 

patients with T3-T4 stage or node-positive disease, based on evidence discussed above. 

24, 26, 33  Pre-operative treatment with chemo-radiation regimen is also recommended if the 

tumor closely approaches the mesorectal fascia.25  

Adjuvant Chemotherapy: Chemo-radiation and surgery are typically followed by 

4 months of adjuvant chemotherapy.24  The most frequently used adjuvant chemotherapy 

after surgery is FOLFOX, a 3-drug regimen of 5-fluorouracil, leucovorin, and 

oxaliplatin.33  Patients with locally advanced rectal cancer (i.e., T3-T4 or node positive) 

should receive postoperative chemotherapy in addition to neo-advujant chemo-radiation 

therapy and surgery.33   

3. Treatment Options by Cancer Stage  

The standard treatment options for stage 0 rectal cancer are local excision, full-

thickness rectal resection, endocavitary radiation therapy, and local radiation therapy.26  

Treatment options for stage I are 1) a wide surgical resection using low-anterior resection 

(LAR) procedure and anastomosis, 2) abdominoperineal resection (APR), and 3) local 

transanal or other resection with or without radiation therapy and fluorouracil (5-FU).   

 Treatment options for stage II and III rectal cancer include 1) preoperative chemo-

radiation with 5-FU, 2) total mesorectal excision with either LAR or APR, 3) 
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postoperative chemo-radiation, and 4) four to six months of 5-FU-based chemotherapy 

postoperatively.   

 Treatment options for stage IV and recurrent rectal cancer have two focuses: local 

and systematic controls.  Local control for stage IV and recurrent rectal cancer can be 

managed through the following treatment options: resection of locally recurrent rectal 

cancer, and palliative therapies such as surgical resection, radiation or chemo-radiation 

therapy.  Treatment options for systemic control among patients with stage IV and 

recurrent rectal cancer include resection of liver, isolated pulmonary or ovarian 

metastases and systemic chemotherapy such as German AIO regimen, which includes 

folic acid, 5-FU and irinotecan) and CAPOX regimen (i.e., capecitabine and oxaliplatin).  

III. Epidemiology of Colorectal Cancer and Rectal Cancer  

A. Incidence and Mortality of Colorectal Cancer  

Worldwide, colorectal cancer is the third most common form of cancer, exceeded 

by lung and breast cancer (13.0% and 11.9% of world new cancer cases, respectively).41  

In 2012, colorectal cancer accounted for 9.7% of the world’s new cancer cases.  Among 

1,360,602 new cases of colorectal cancer, 746,298 of patients were male and 614,304 

were female (Figure 1).41    
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Figure 1: Worldwide incidence cases of colorectal cancer in 2012 by gender41 

 

Colorectal cancer seems to be more prominent in more developed regions of the 

world, with 736,867 new cases diagnosed in more developed regions compared to 

623,735 new cases diagnosed in less developed regions in 2012.41  Republic of Korea  

has the highest age-standardized incidence rate of 45.0 per 100,000; the United States, 

with an age-standardized rate of 25.0 per 100,000, ranked 40th in the world and fourth 

behind Canada, Uruguay, and Barbados among the North and South American countries 

(Figure 2).41   

The number of deaths from colorectal cancer in 2012 ranked fourth of the world’s 

total cancer deaths (with 8.5%), and were exceeded by lung, liver, and stomach cancer 
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deaths, which accounted for 19.4%, 9.1%, and 8.8% of the world’s cancer deaths, 

respectively.  Among the 693,933 colorectal cancer deaths, worldwide, 373,639 were 

men and 320,294 were women (Figure 1).41  The age-standardized mortality rate in the 

United States was 9.2 per 100,000 which ranked 62nd among all countries worldwide and 

11th among the North and South American countries (Figure 2).41   

Figure 2: Incidence and mortality rate of colorectal cancer among North and South 
American countries41 

 

B. Colorectal Cancer Incidence, Mortality, and Survival: U.S. Statistics  

In the United States, colorectal cancer was the third most common cancer with 

132,700 estimated new cases in 2015, and was also the third leading cause of cancer 

deaths in both men and women in 2015.1, 31  Estimated deaths from both colon and rectal 

cancer in 2015 were 49,700 cases in the United States.31  Men have a higher incidence 

rate (50.9 vs 38.6 per 100,000) and a higher mortality rate (19.2 vs 13.6 per 100,000) than 

women.31  Colorectal cancer incidence and mortality rates are highest in African 

American men and women.31     
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Since 1998, colorectal cancer incidence rates in the United States have decreased 

at a rate of 3% per year for men, and 2.3% per year for women, and the rates have been 

declining across racial/ethnic groups.2  More rapid decline rates of over 4% per year were 

observed in both men and women during 2008-2010.31  These declines in incidence rates 

were thought to be the result of early detection and removal of precancerous polyps.31  

However, trends in colorectal cancer incidence rates differed by age group.  Incidence 

rates among younger adults (<50 years) have increased between 2001 – 2010, whereas 

the incidence rates among those 50 years or older have been declining.31
    

Overall colorectal cancer mortality rates have been decreasing in both men and 

women.  The rates have declined across most of major race/ethnic groups in both men 

and women between 2001 and 2010, except among Asian/Pacific Islander (API) group 

with rates being more or less unchanged.31  The largest decline rates of 3% per year were 

observed among white men and women and black women.31  The decrease in mortality is 

attributed to the improvements in early detection and treatment.1  

Five-year survival rates for colorectal cancer patients diagnosed between 2003 

and 2009 at localized-stage, regional and distant stage are 90%, 70%, and 12%, 

respectively.31  Over the past 30 years, the five-year survival rate for colorectal cancer 

has increased from 50% in the mid-1970s to 66% in 2003-2009.31  Regional-stage 

colorectal cancer cases (or stage III cases) contributed to the largest improvement in 5-

year survival rates (i.e., colon cancer: 55% in the mid-1970s to 73% in 2003-2009 and 

rectal cancer: 45% to 69% during the same periods).  This is likely caused by the 5-FU-
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based chemotherapy regimen for stage III cancers, which is a significant advancement in 

treatment for these patients.31      

Non-Hispanic Whites are more likely to be detected with localized-stage disease 

than other racial/ethnic groups, and 5-year survival rates are higher in both API men and 

women than in other racial/ethnic groups.31  These disparities in survival rates are mainly 

caused by socio-economic inequalities in access to and availability of detection tests and 

high-quality treatments.31            

C. Rectal Cancer Incidence and Survival: U.S. Statistics  

While there is less national and international information available for rectal 

cancer, separate from colorectal cancer, there is some information.  In 2015, estimated 

new cases of rectal cancer in the United States were 39,610; that is approximately 30% of 

colorectal cancer cases is due to rectal cancer.31  According to Murphy et al. (2011), rates 

of colorectal cancer occurring in the rectum (i.e., rectal cancer) increase with age for both 

male and female groups, and rates of rectal cancer for males are higher than for females 

in all racial/ethnic groups42 (Table 1).  The observed male/female differences could be 

due to 1) multifaceted interactions among gender-related exposures to risk factors and 

hormones, and 2) differences in screening and access to medical care.42   
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Table 1: Age-adjusted incidence rate of rectal cancer for 1992-200642 and for 2006-
201043 by racial/ethnic group and gender 

Year: 1992-200642  

SEER 13 areas 

Males 

(per 100,000 person-years) 

Females   

(per 100,000 person-years) 

Non-Hispanic White 18.4 11.3 

Hispanic White 16.1 8.9 

Black  17.6 11.5 

Asian/Pacific Islander 19.2 10.9 

American Indian/Alaska Native 17.1 11.4 

Year: 2006-201043  

SEER 18 areas 
Males 

(per 100,000) 

Females 

(per 100,000) 

All Races 16.1 10.1 

Whites 15.7 9.9 

Blacks 17.1 11.4 

Note: All incidence rates were aged-adjusted to the 2000 U.S. standard population (19 age groups).  Rates 

from 1992-2006 were from Surveillance, Epidemiology and End Results (SEER) program (13 registries).42 

Rectal cancer includes cancer occurring in rectum (ICD-9-CM-O: C20.9) and recto-sigmoid junction 

(C19.9).42 Incidence Rates for 2006-2010 were from SEER 18 areas.43  

Recent reports from SEER Cancer Statistics Review 1975 – 2010 reported the 

age-adjusted incidence rate of rectal cancer as 12.8 per 100,000 (Males: 16.1 and Female: 

10.1 per 100,000) among all racial/ethnic groups (Table 1).43  Male rates for 2006 – 2010 

were higher than female rates in both white and black groups (Table 1).43         

The five-year survival rate for rectal cancer has increased from 48% for cases 

diagnosed in the mid-70s to 68% for cases diagnosed in 2003 – 2009.31  The 5-year 

relative survival rates were similar in both white males (68.8%) and white females 

(67.2%), while 5-year relative survival rate was higher in black females (66.1%) than in 

black males (57.4%).43   Forty-four percent of rectal cancer cases were diagnosed at 
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localized-stage as compared to 38% of colon cancer cases.31  This was the reason that the 

overall survival rate was higher in rectal cancer (68% in 2003 – 2009) than in colon 

cancer (65% in 2003 – 2009).1    

D. Risk Factors for Rectal Cancer  

There are two main types of risk factors for rectal cancer: non-modifiable or 

modifiable.  Non-modifiable risk factors for colorectal cancer are factors or variables that 

are related to personal or biological history of people and over which the individual has 

no control.  Modifiable risk factors are factors or variables that relate to a person’s life-

style and are, therefore, modifiable.2  The following section summarizes some current 

thinking regarding risk factors for colorectal cancer and rectal cancer.    

Non-modifiable risk factors for colorectal cancer include 1) personal or family 

history of colorectal cancer, 2) medical history of chronic inflammatory bowel disease 

and 3) characters of adenomatous polyps.  One of the factors related to family history and 

heredity that increase risk for colorectal cancer include the person having two or more 

first- or second-degree relatives with colorectal cancer (i.e., increased familial risk).44  

People with a family history of colorectal cancer accounted for 20% of all colorectal 

cases.44  Factors related to heredity include people with specific genetic mutations (i.e., 

Lynch syndrome or hereditary nonpolyposis colorectal cancer and familial adenomatous 

polyposis).45  These syndromes accounted for 2-5% of colon cancer cases.45  

Diseases that are themselves risk factors for colorectal cancer include chronic 

inflammatory bowel diseases46 such as ulcerative colitis and Crohn’s disease.  

Development of cancer in the large intestine has been perceived as following a pattern 
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that changes in normal cells lead to growths of small adenomatous polyps, which is 

thought to be modulated by dietary factors.47  These small polyps grow larger and 

eventually develop into carcinomas or cancer.47  Evidence suggests that those who have 

had one or more large adenomatous polyps found at screening are at the higher risk 

(standardize incidence ratio of 6.6, 95% Confidence Interval: 3.3-11.8) of developing 

colorectal cancer.48  Similarly, patients who have had colorectal cancer are more likely to 

develop a second cancer in other areas of the lower intestinal tract (i.e., colon and rectal), 

especially when the first cancer was identified at 60 years of age or younger.2   

Modifiable risk factors (Table 2) include physical inactivity49, abdominal 

obesity50, high consumption of red and/or processed meat51, very low consumption of 

fruits and vegetables52-54 , smoking55, 56 and high alcohol consumption.57  These risks can 

be reduced if people alter their behaviors.  A Danish cohort study54 recently showed that 

23% of colorectal cases could be prevented if healthy behaviors, such as being active for 

at least 30 minutes per day and eating a healthy diet, are consistently followed.  

Additional evidence showed that inactive people who became more active later could 

reduce their colorectal cancer risks.58   
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Table 2: Summary of evidence on modifiable risk factors for colorectal cancer and rectal cancer 
Study 

Name/Authors 

Population Time Period Study 

design 

Protective/Risk 

Factors 

(measures) 

Findings 

Wolin et al. 
200949 

Case-control or 
cohort studies with 
a colon cancer end 
point  

All publications in 
English through 
June 2008 

Meta-
analysis 

Physical activity  Most active vs least active individuals 
Overall: RR 0.76 (CI: 0.72-0.81) 
Men: RR 0.76 (CI: 0.71-0.82) 
Women: RR 0.79 (CI: 0.71-0.88) 
Case-control studies only: RR 0.96 (CI: 0.65-0.74) 
Cohort studies only: RR 0.83 (CI: 0.78-0.88) 

Cancer 
Prevention-II 
Nutrition 
Cohort50 

Participants in the 
cohort responded 
to the 1997 survey 

Baseline: 1997 
Follow-up: 
median time 7.7 
years 

Cohort Abdominal 
obesity  (waist 
circumference, 
wc) 

Men wc ≥120 cm vs <95 cm: RR 1.68  
(CI: 1.12,2.53) 

Women wc ≥110 vs <0.85 cm: RR 1.75  
(CI:1.20,2.54) 

Adjusted for BMI 

Men wc ≥120 cm vs <95 cm: RR 1.41  
(CI: 0.81,2.45) 

Women wc ≥110 vs <0.85 cm: RR 1.48  
(CI:0.89,2.48) 

 

NIH-AARP 
Diet and Health 

Study51 

Cohort of men and 
women age 50-71 
years from six U.S. 
States 

Baseline: 1995-
1996 
Follow-up: 7.2 
years 

Cohort Red meat and/or 
processed meat 
consumption 
(Quintile of 
intake, g/kcal) 

Fifth quintile vs first quintile 
Red: HR1.24 (CI: 1.09-1.42) 
Processed: HR 1.165 (CI: 1.01-1.32) 

Howe et al. 
199254 

Individuals data 
from 13 case-
control studies 

Data from studies 
collected: 1976-
1998 

Pooled 
analysis  

Intake of fiber 
(Quintiles of 
intake, g/day) 

Fifth quintile vs first quintile 
RR 0.51 (CI 0.44-0.60) 

Trock et al. 
199053 

16 case-control 
studies 

Studies published 
in English from 
1970-1988 

Meta-
analysis 

Fiber rich diet  Highest vs lowest quintile 
 OR 0.57 (CI 0.50-0.64) 

BMI = Body Mass Index; RR = relative risk, rate ratio; hr(s) = hour(s); HR = Hazard ratios; CI = 95% Confidence Interval 
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Table 2 (cont.): Summary of evidence on modifiable risk factors for colorectal cancer and rectal cancer  
Study 

Name/Authors 

Population Time Period Study 

design 

Protective/Risk 

Factors 

(measures) 

Findings 

Liang et al. 
200956 

Any prospective 
studies on cigarette 
smoking and risk 
of colorectal 
cancer 

Any studies 
between 1965 - 
2005 

Meta-
analysis 

Cigarette Smoking 
(Daily 
consumption, 
duration of 
smoking, pack-
years of smoking, 
age of initiation) 

Risk of colorectal cancer 
Increase of 40 cigarettes/day vs never smokers:  

RR 1.38  
Increase of 40 years duration vs never smoker: 

RR1.20 
Increase of 60 pack-years vs never smoker:  

RR 1.51  
Delay of 10 years in smoking initiation vs 
youngest age when smoking began:  

RR 0.96  

Ferrari57 European 
Prospective 
Investigation into 
Cancer and 
Nutrition (EPIC) 

Baseline: 1992-
2000 
Follow-up: mean 
time 6.2 years 

Cohort Alcohol 
consumption 
(lifetime of alcohol 
intake)  

Lifetime intake: 15g/day vs 0.1-0.49 g/day 
Colorectal cancer risk: HR 1.08 (CI 1.04-1.12) 
Rectum: HR 1.12 (CI 1.06-1.18) 
Distal colon: HR 1.08 (CI 1.01-1.16) 
Proximal colon: 1.02 (0.92-1.12) 

Diet, Cancer 
and Health 
Cohort Study54 

General population 
of Copenhagen and 
Aarhus, Denmark 

Baseline: 1993-
1997 
Follow-up: 
median time 9.9 
years  

Prospective 
Cohort  

Life style/health 
behaviors 
(Lifestyle index) 

Risk for colorectal cancer for additional point 
achieved on the lifestyle index: 
RR 0.89 (CI 0.82-0.96) 

Cancer 
Prevention 
Study II 
Nutrition 
Cohort, CPS-
II58 

CPS II Nutrition 
Cohort established 
in 1992-1993:  
Men and women 
with median age at 
the cohort entry 63 
years 

Baseline: 1992-
1993 
Follow-up year: 
1997 or 1999  

Cohort  Physical activity  
(self-reported 
activities, total 
hours per week 
spent at 
recreational 
activities)  

Any physical activity vs none 
RR for colon 0.87 (CI: 0.71-1.06) 
RR for rectal 0.70 (CI: 0.53-0.93) 
Total hrs per week of physical activities vs 0 
<2 hrs: RR 0.72 (CI: 0.52-0.98) 
2-3 hrs: RR 0.68 (0.47-0.97) 
4-6 hrs: RR 0.59 (0.41-0.83) 
≥7 hrs: RR 0.83 (0.59-1.16) 

BMI = Body Mass Index; RR = relative risk, rate ratio, or incident rate ratio; hr(s) = hour(s); HR = Hazard ratio
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IV. Impacts of Surgical Treatments on Quality of Life  

Overall, health-related quality of life among long-term (≥5 years since diagnosis) 

colorectal cancer survivors, identified through the Cancer Surveillance System from 

western Washington State, was comparable to that of the age-matched general 

population.59  The presence of co-morbidities was strongly and negatively associated with 

quality of life.  Higher levels of income were associated with lower levels of depression 

and better overall health.59   

When compared to long-term cancer survivors with other cancer types, colorectal 

cancer survivors had fewer problems with disability than prostate cancer survivors.60  

However, another study suggested they had poorer physical function than prostate cancer 

survivors, but comparable levels to breast cancer survivors.61  Regarding daily activities, 

colorectal cancer survivors experienced more limitations than lung cancer survivors.    

Factors associated with variations in quality of life for long-term colorectal cancer 

survivors were socio-demographic and economic (i.e., age, income, sex and ethnicity), 

health related issues (e.g., Body Mass Index, comorbidity), and cancer-related aspects, 

such as having a stoma or recurrence.60   

A. Colorectal Cancer Survivors  

In general, a permanent ostomy has a significant impact on an individual’s daily 

living, and patients require emotional,5 physical,62 and social adjustments after having the 

ostomy performed.63  Sprangers et al. (1995) reviewed 17 quality-of-life studies 

published in English, French, German, or Dutch between 1969 and 1992.  Sprangers et al. 

(1995) found that colorectal cancer survivors with or without a permanent ostomy report 
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changes in several domains of quality of life including physical, psychological, social and 

sexual functioning.64  Both those with or without a permanent ostomy suffer from 

physical related problems – flatus or gas, urinary problems and disturbed sleep caused by 

urgency, leakage or gas – but they do not report them to the same degree.  Survivors with 

a permanent ostomy suffer more from flatus or gas, and urinary problems; those with 

anastomosis reported more problems with constipation.64  Survivors with a permanent 

ostomy exhibit more psychological distress and develop a negative body image.64  

Sprangers et al. (1995) also reported that survivors with a permanent ostomy show a 

greater loss of interest in social activities, declining relationships with a partner, and more 

limitations in social functioning, especially in outside or outdoor activities such as 

visiting cinemas and leisure pursuits.64  Both female and male patients with a permanent 

ostomy experience higher sexual dysfunction even after adjusting for age.64  The issues 

concerning sexual dysfunction include being less sexually active, decrease in sexual 

desire and pleasures, dyspareunia and diminished orgasm.64 

B. Rectal Cancer Survivors 

At least one study has suggested that rectal cancer survivors have a lower health-

related quality of life than colon cancer survivors during the follow-up period after their 

surgery (range: 14 – 74 months).65  A higher proportion of rectal cancer survivors express 

concerns about defecation-related (or bowel) problems and sexual dysfunction as 

compared to colon cancer survivors.65  It is less clear, however, if rectal cancer survivors 

with an anastomosis have better quality of life than those with a permanent ostomy.   
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Quality of life over a short-term follow up: A meta-analysis conducted in 2007 

focused on health-related quality of life among rectal cancer survivors during the period 

up to 2 years after surgery.  It showed no differences in global health scores by surgery 

type; however, there were some differences in specific domains.66  The meta-analysis by 

Cornish et al. (2006) included 11 studies published between 1966 and 2006 and was 

conducted in a pooled sample of 1443 subjects (33.7% with a permanent ostomy vs. 

66.3% with an anastomosis).66  Survivors with an anastomosis had better physical 

function, vitality, sexual function, and lower bodily pain; conversely, survivors with a 

permanent ostomy had better cognitive functioning, emotional functioning and future 

perspective.66  A study by Breunik et al. (2007),67 which was not included in the meta-

analysis study by Cornish et al. (2007),66 showed at one-year post-operative period, the 

two surgery approaches (either having a permanent ostomy or an anastomosis) resulted in 

similar quality of life, except in the domains of sexual functioning and body image, 

where survivors with an anastomosis were more positive in their outlook.  In 2012, How 

et al. (2012)68 assessed 62 cancer survivors from 3 medical centers in the United 

Kingdom and one center in Europe who had a rectal tumor within 6 centimeters of the 

anal verge (i.e., low rectal cancer) within one year after surgery.  Their evidence 

supported the findings from the meta-analysis study66 that survivors with anastomosis 

had better sexual functioning and that survivors with a permanent ostomy had better 

cognitive functioning.  However, How et al. (2012) showed that survivors with an 

anastomosis had more symptoms concerning pain, sleep disturbance, diarrhea and 
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constipation, while survivors with a permanent ostomy had better social functioning at 

the one-year follow-up period.68    

Quality of life during a medium to long term follow-up: Three cross-sectional 

studies assessed quality of life among rectal cancer survivors with either a permanent 

ostomy or an anastomosis during the medium follow-up period of 3 – 6 years.69-71  Some 

consistent evidence emerged from these studies.  Survivors with anastomosis had better 

physical function,69-71 better social function,69, 70 and role functioning.69, 70  Two of the 

studies also showed that, regardless of gender, survivors with anastomosis had better 

body image.69, 70  Kasparek et al. (2011)71 also showed that better body image was 

observed in males with anastomosis.  These same studies suggest that survivors with an 

anastomosis report less pain69-71 and micturition problems,69, 70 but more constipation and 

gastro-intestinal symptoms69, 71 than survivors with a permanent ostomy.  

Krouse et al. (2009) assessed quality of life among longer-term (≥5 years after 

diagnosis) rectal cancer survivors and showed that both female and male survivors with 

anastomosis reported better general health and social well-being, while better physical 

function was evident only among females with anastomosis.  Female survivors with a 

permanent ostomy reported worse overall health-related quality of life and psychological 

well-being.72  A detailed review of psychological well-being among rectal cancer 

survivors is addressed.      

C. Psychological Well-Being 

1. Definition: Theory and Measurement  
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Ryff (1995) defined the theoretical model of well-being to have six dimensions: 

self-acceptance, personal growth, purpose in life, environmental mastery, autonomy and 

positive relationships with others.73  Self-acceptance refers to positive evaluations of 

one’s self and one’s life.  Personal growth embodies a sense of continued growth and 

development as a person.  Purpose in life indicates the belief that life is purposeful and 

meaningful.  Environmental mastery is the capacity to manage one’s life and surrounding 

world effectively.  Autonomy includes a sense of self-determination and independence.   

The synthesized conceptual framework of psychological well-being proposed by 

Ryff (1995)73 differs from the framework for health related quality of life, which has 

been widely used in much of the cancer survivorship research.  Health related quality of 

life refers to how one’s health affects one’s well-being or happiness.74  The term 

commonly used in cancer survivorship research for health related quality of life is quality 

of life.  It is defined as “a broad multidimensional concept that considers a person’s 

physical, emotional, social and spiritual well-being” (Cancer treatment and survivorship 

facts and figures 2012-2013, page 24).10  Quality of life comprises four domains: physical 

well-being, psychological well-being, social well-being, and spiritual well-being.  

Psychological well-being refers to how the cancer experience helps or hinders the ability 

to maintain control over anxiety, depression, fear of cancer recurrence, and problems 

with memory and concentration.10  Other domains address how a survivor’s health 

resulting from cancer impacts the ability to perform normal daily activities, the 

relationship with family and friends, and their employment and financial status, and how 

survivors may draw any spiritual or religious meaning from their cancer experience.         
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Psychological well-being is usually one of the domains being measured in a 

health related quality of life questionnaire.  For example, a City of Hope Quality of Life 

Colorectal Cancer (COH-QOL-CRC) questionnaire, modified for use with cancer 

survivors with an ostomy or an anastomosis was designed based on the four domains of 

quality of life.  The psychological well-being subscale in the COH-QOL-CRC 

questionnaire encompasses issues such as those related to adjustment to their new health 

status (such as having an ostomy), satisfaction in life, feeling in control in life, anxiety, 

depression, and fear of recurrence.  The SF-36 Health Survey (SF-36) is a validated and 

commonly used questionnaire measuring the health profile of a person who is either 

healthy or has a disease.75, 76  It produces composite scores for physical concerns 

(physical component summary, PCS) and mental concerns (mental component summary, 

MCS), as well as eight health domains (i.e., physical function, role-physical, bodily pain, 

general health, vitality, social functioning, role-emotional, and mental health).76  The 

MCS scores provide a summary picture of one’s mental or psychological well-being as a 

scaled variable.    

2. Evidence of Psychological Well-Being among Rectal Cancer Survivors 

It seems unclear whether different surgery types have varying influence on 

survivors’ emotional well-being at different times since surgery.  Using evidence based 

on systematic reviews or meta-analysis studies, the Cochrane reviewers did not provide a 

definite conclusion regarding whether having a permanent ostomy or having an 

anastomosis resulted in worse quality of life.77  Mixed results were also shown with 

regard to psychological well-being.77  Regardless of time since surgery, two studies found 
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that survivors with anastomosis had better emotional well-being.77  Three studies showed 

the comparable mental well-being between two groups and one study showed that 

survivors with a permanent ostomy had better psychological well-being.  Cornish et al. 

(2007)66 conducted a meta-analysis study showing that, regardless of time since 

diagnosis, patients with a permanent ostomy had better emotional function than those 

with anastomosis.    

Evidence regarding preoperative vs postoperative psychological well-being 

(Table 3):  Similarly, it has not been certain which surgery procedure resulted in better 

psychological well-being during the immediate follow-up period after surgery (i.e., up to 

12 months after surgery).  Schmidt et al. 200578 reported no difference in emotional 

functioning between patients with anastomosis and those with a permanent ostomy, and 

the emotional functioning did not vary over time (before surgery, at discharge, 3, 6, and 

12 months after operation).  A study by Breukink et al. (2007),67 using SF-36 and 

European Organization for the Research and Treatment of Cancer (EORTC) QLQ-C30 as 

measures for quality of life, found no difference in emotional well-being by types of 

surgery at any time (i.e., prior to operation, three-month, and one-year post operation).  In 

their study, emotional functioning was the lowest prior to a surgery, but improved 

significantly at three months after an operation, and the emotional well-being measure at 

one- year post-operation remained at the similar level as the level of a three-month 

measurement.67  However, Grumann et al. (2001) observed an increase in emotional 

functioning levels over time (Table 3).79  Despite the observed increase, no difference 

between surgery types was observed.79    
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De Campos-Lobato et al. (2011)80 suggested that surgery type may influence the 

psychological well-being and that psychological well-being may improve over time for 

individuals with a permanent ostomy, while a decreasing trend was observed among 

those with an anastomosis.  In their study, mental well-being at 30 days prior to a surgery 

among those who were about to receive a permanent ostomy was poorer.  However, at six 

months after surgery, the difference in psychological well-being between those with a 

permanent ostomy and those with an anastomosis was less distinct and became 

statistically insignificant when measured at 36 months after surgery.80  The fourth study68 

found no statistically significant difference in emotional well-being between survivors 

with a permanent ostomy and anastomosis at any of the three following time points: pre-

operation, 1-year post- and 2-year post-operation; however, the emotional function scores 

for survivors with a permanent ostomy were higher at any point in the time during which 

well-being was measured.68 

Three studies observed an increase in psychological well-being over time among 

survivors with a permanent ostomy;78-80 while the levels of psychological well-being 

among those with an anastomosis were stable,78 lower,80 or fluctuated79 over time.  The 

suggested explanation for this observation was that survivors with a permanent ostomy 

might have had concerns about how a stoma would interrupt their lives, and after 

discovering that their pre-operative worries had not materialized as expected, they 

reported better well-being as observed.78-80  In contrast, patients awaiting an anastomosis 

might be confident that they were better off to have rectal sphincter preserved.  After 

receiving an anastomosis, however, they may be confronted with the complications as 
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incontinence, diarrhea, or constipation.78-80  Thus, inconsistent changes in psychological 

well-being were observed among those with an anastomosis.   

  



 

50 
 

Table 3: Summary of quality of life reported by rectal cancer survivors pre-surgically vs. post-surgically  

Authors Sample size  Instruments Time period Findings 

Grumann et al. 

200179  

 

 

AR: N = 50  

APE: N = 23 

 

EORTC QLQ-C30 

EORTC QLQ-CR38 

 

T1: between cancer 

diagnosis and treatment 

T2: 6-9 mo. after surgery  

T3: 12-15 mo. after surgery 

Over T1- T3 periods, 

• Role function decreased from T1 to T2  

• Body image decreased from T2 to T3 

• Emotional well-being and future perspective increased 

from T1 to T2 and from T2 to T3 

AR vs APE groups 

• AR group reported more sleep disturbances 

• AR group constantly reported decrease in role 

functioning; while APE group reported decrease in role 

function postoperatively at the 2nd assessment and 

improve at the third assessment  

Schmidt et al. 

200578 

AR: N = 203 

APR: N = 46 

EORTC QLQ-C30 and 

colorectal module 

T1 = prior to surgery 

T2 = at discharge 

T3 = 3 mo. post-operation  

T4 = 6 mo. post-operation 

T5 = 12 mo. post-operation 

Comparison between AR and APR groups 

• No difference between AR and APR groups on EORTC 

function scales, including physical, role, emotional, 

cognitive, and social functioning.   

• After T2, levels of emotional functioning increased 

overtime among APR group; while the levels were 

fluctuated among AP group during T3 – T5 

• AR group had worse problems with nausea and vomiting 

at T2, suffered more with constipation at T3, and reported 

more problems with diarrhea  at T2 – T5 and worse 

sexual function at T3 – T5  

• AR group suffered more with flatulence at T5 and more 

pain when passing stools at T4 

• However, AR group had more confidence about their 

future at T2 than APR group.  
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Table 3 (cont.): Summary of quality of life reported by rectal cancer survivors pre-surgically vs. post-surgically  

Authors Sample size  Instruments Time period Findings 

Breukink et al. 

200667 

LAR: N = 38 

APR: N = 13 

Dutch versions of SF-

36, EORTC QLQ-

C30, and EORTC 

QLQ-CR38  

T1 = preoperative – the 

week before the start of 

radiotherapy 

T2 = early postoperative – 

on the day of discharge 

T3 = 3 mo. post-operation 

T4 = 6 mo. post-operation  

T5 = 1 year post-operation 

Findings by instruments: SF-36 

• At T2, physical functioning, social functioning, 

physical role functioning, vitality, and pain were 

worse 

• Comparing with measures in T1, physical 

functioning was significantly lower, while mental 

functioning was higher in T3 

• At T5, all domains scores returned to pre-

operative level; however, emotional role 

functioning improve significantly from T1 

EORTC QLQ-C30 

• Comparing to T1, the improvement of emotional 

functioning was observed at T3 and remain 

elevated at T4 

• Patients reported less problems with diarrhea at 

T4 as compared to T1 

• Comparing to T1, Sexual function was lower at 

T3, T4 and T5 

• Patients reported less problems related to weight 

loss at T5 than at T1 

• At T5, patients reported an improvement in global 

quality of life scores and suffered less problems 

with regards to fatigue, pain, appetite loss, and 

diarrhea as compared to scores of those domains 

reported at T1 

Comparison between LAR and APR groups 

• No difference between two groups on SF-36 or 

EORTC QLQ-C30 at any assessment points.   

• At T3, LAR group reported better sexual function 

than APR group 

• At T5, LAR group had a better body image and 

sexual functioning 
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Table 3 (cont.): Summary of quality of life reported by rectal cancer survivors pre-surgically vs. post-surgically  

Authors Sample size  Instruments Time period Findings 

De Campos-

Lobato et al. 

201180 

N = 153 

APR: N = 68 

LAR: N = 85 

SF-36: Physical 

(PCS) and mental 

component 

summary (MCS) 

scores  

T1 = 30 days pre-surgery 

T2 = 6 mo. post-surgery 

T3 = 12 mo. post-surgery 

T4 = 36 mo. post-surgery 

• At T1, APR group reported lower MCS scores than 

LAR group; however, no difference was observed at 

T1 – T4  

• At T1 and T4, APR group reported lower PCS scores; 

while no difference was observed at T2 and T3     

How et al. 

201268 

LAR: N = 32 

APE: N = 30 

 

Completed T1 

& T2: N = 62 

Completed 

T1, T2, & T3: 

N = 24  

EORTC QLQ-C30 

EORTC QLQ-CR38 

 

T1: before neo adjuvant 

therapy where it is 

applicable or 1 day before 

surgery 

T2: 1 year postoperatively 

T3: 2 years postoperatively 

T1: No difference in any functional and symptoms scales 

T2:   

• No difference between LAR and APE group in global 

quality of life 

• APE group had better cognitive and social function, 

less symptoms with respect to pain, sleep disturbance, 

diarrhea, and constipation 

T3:  

• Global quality of life scores were comparable between 

LAR and APE groups 

• LAR group had better physical function than year 1 

(T2) 

• APE group reported worsened sleep disturbance at 

year 2 (T3)  

Pre- vs Post-stoma reversal 

• No difference in global quality of life scores measured 

• After stoma reversal, patients reported more problems 

with constipation but less problems with weight loss 

and nausea and vomiting  

mo. = months; APE = abdominoperineal excision (extirpation); APR = abdominoperineal resection; AR = anterior resection; LAR = low anterior resection; EORTC = European 

Organization for the Research and Treatment of Cancer; EORTC QLQ-C30 = a generic quality of life questionnaire for cancer patients; EORTC QLQ-CR38 = a 

specific module for colorectal cancer patients; SF-36 = 36-item Short Form Health Survey  
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Evidence regarding postoperative psychological well-being over a medium 

follow-up time (Table 4): Most cross sectional studies for survivors have ranged from 9 

months to up to 72 months (approximately 6 years) post-surgically, and they have 

suggested that the surgical procedure (i.e. permanent ostomy or anastomosis) did not 

influence psychological well-being differently.  Four studies70, 71, 81, 82 reported no 

difference in psychological function as measured in SF-36 and/or EORTC QLQ-C30 

between survivors with a permanent ostomy and those with an anastomosis (Table 4).    

Only a study by Engle et al. (2003) showed a difference.  Engel et al. (2003)69 

followed a group of cancer survivors for 48 months (i.e., four years) and assessed their 

quality of life after their operations.  Patients with an anastomosis reported a consistent 

improvement in their emotional function over the four-year observation period.  Those 

with a reversed stoma had significantly improved their emotional function after having 

the reversal surgery.  Emotional function for patients with permanent ostomy, however, 

did not improve over the four-year period and was lower than that of those with 

anastomosis at each time point of measurement over the previous four years. 

Evidence regarding long-term cancer survivors: A study by Krouse et al. (2009) 

evaluated survivors’ quality of life only among long-term survivors (i.e., ≥5 years post-

diagnosis), which suggested that quality of life may differ by gender and surgery type.  

The authors found no difference in psychological well-being among long-term male 

survivors with anastomosis and a permanent ostomy; however, psychological well-being 

was poorer among females with a permanent ostomy compared to females with 

anastomosis.   
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Table 4: Summary of quality of life reported by rectal cancer patients who survived at least 26 months to 4 years after diagnosis and surgery  

Authors Study Design and 

Sample Size 

Questionnaires Follow-up 

time 

Findings 

Camilleri_brennan 

and Steele 200181 

Matched cross-sectional 

survey; matched for 

gender, age, socio-

economic status and the 

time period of receiving 

a surgery  

 

AR: N = 53 

APR: N = 53 

EORTC QLQ-C30 

EORTC QLQ-CR38 

SF-36v2 

Median time 

since surgery 

26-29 months 

No differences between surgical procedures in 

• Short-term and long-term complication rates 

• Overall health and quality of life 

• Domains: Physical, social and psychological functions AN 

group  

• Reported better perception of body image  

• Was more likely to suffer from constipation  

Engel et al. 200369 4- year prospective study 

Cross-sectional survey at 

4 time points; and 

longitudinal cohort for 

those who complete all 

questionnaires over 4 

time periods 

 

Sample size 

• APE group: N = 54 

• LAR group: N = 69, 

14.5% with permanent 

stoma 

• HAR group: N = 176, 

7.3% with permanent 

stoma 

 

Stoma patients: 53.5% = 

APE, 26.7% = HAR, 

and19.8% = LAR  

EORTC QLQ-C30 

EORTC QLQ-CR38 

4 years Over the first 2 years, 

• LAR group only – significant improvement in emotional 

functioning and future perspective 

• HAR group only – improvement in body image, nausea 

and vomiting, and sexual functioning 

• APE – no significant improvement on any domains 

• LAR and HAR groups – improvement in role functioning, 

defecation problems and weight loss 

Comparison: Stoma vs Non-stoma groups 

• At year 1 only, non-stoma group experienced more 

problems with constipation 

• Over the 4 years, stoma patients had 

o Worse among stoma patients: role, social, physical and 

cognitive functioning 

o No difference in emotional functioning  

• At year 1, 2 and 4, stoma patients reported more problems 

with micturition and lower body image 

• At year 2 and 4, stoma patients reported worse sexual 

functioning in year 2 and 4 

After a reversal of a stoma, role and emotional functioning 

improve significantly, but problems with diarrhea increased 

among patients who had a stoma reversed.   
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Table 4 (cont): Summary of quality of life reported by rectal cancer patients who survived at least 26 months to 4 years after diagnosis and surgery 

Authors Study Design and Sample 

Size 

Questionnaires Follow-up time Findings 

Gosselink et al. 

200582 

Cross-sectional survey 

 

167 out of 204 subjects 

responded 

LRA: N = 71 

CPA: N = 45 

APR: N = 51   

EORTC QLQ-C30 

EORTC QLQ-CR38 

EQ-5D 

 

Median follow-up = 

31 months 

CPA – higher quality of life scores (EQ-5D) 

than the mean quality of life of sex and age 

matched general population, while APR and 

LAR had similar quality of life scores to the 

general population 

 

No difference in mean and median scores of 

emotional function among 3 groups 

 

Both CPA and LAR better perception of body 

image 

Kasparek et al. 201171 Cross-sectional survey 

 

CAA: N = 72 

APR: N = 83  

EORTC QLQ-C30 

EORTC QLQ-CR38 

CAA: 47 months 

APR: 100 months 

No difference in emotional functioning 

between CAA and APR groups 

 

Compared to APR group, CAA group reported  

• Better physical functioning 

• Lower scores in quality of life domains 

including fatigue, pain, weight loss, and 

chemotherapy side effects (i.e., having fewer 

symptoms)  

• Higher scores in domains of constipation and 

gastrointestinal symptoms (i.e., having more 

symptoms) 

• Better body image in men, but not in women 

• Lower sexual functioning  
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Table 4 (cont): Summary of quality of life reported by rectal cancer patients who survived at least 26 months to 4 years after diagnosis and surgery 

Authors Study Design and Sample Size Questionnaires Follow-up time Findings 

Mrak et 

al. 201170 

Cross-sectional Survey 

 

CPA: N = 39 

APE: N = 20   

EORTC QLQ-C30 

EORTC QLQ-CR29 

 

Median follow-up 

= 74 (37 – 119 

months) 

CPA reported better global health status, physical 

functioning, role functioning, cognitive functioning, and 

social functioning 

 

No difference in emotional functioning 

 

APE reported higher urinary frequency, and were more 

embarrassed by their condition 

Various names for a surgery leaving patients with a permanent ostomy include APR or APER = abdominoperineal resection; APE = abdominoperineal excision 

(extirpation)  

Various subtypes of anastomosis include LAR or HAR = low or high anterior resection, AR = anterior resection, CPA = colo-anal J-pouch anastomosis; LRA = 

low colo-rectal or colo-anal anastomosis without a pouch; CAA = colo-anal anastomosis 

EORTC = European Organization for the Research and Treatment of Cancer; EORTC QLQ-C30 = a generic quality of life questionnaire for cancer patients; 

EORTC QLQ-CR38 = a specific module for colorectal cancer patients; EORTC QLQ-CR29 = an updated version of CR38 updated in 2009  
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3. Effects of Depression on Health-Related Quality of Life (HRQOL) Domains 

Depression has multiple consequences for patients’ health outcomes and daily 

functioning.  Depression is found to be associated with greater overall functional 

impairment and lower social functioning, and it may indirectly affect treatment adherence 

through decreased motivation (e.g., lost interest).11  Among advanced cancer patients 

under treatment, having depression contributes to cognitive impairments.83  Depression 

has been negatively correlated with quality of life in both physical (especially, vitality 

and functioning) and psychological domains among patients with breast,16, 84 

hematological,85 head and neck cancer,17 and prostate cancer.18  

Jayadevappa et al. (2012)86 found that a depression diagnosis (i.e., major 

depressive disorder) during prostate cancer treatment was associated with higher 

healthcare utilization (emergency room visits, hospitalizations, outpatient visits) and high 

risk of death during the course of five years after diagnosis.   

Similarly, at least one study suggested depression negatively correlated to quality 

of life among colorectal cancer survivors within two years after cancer diagnosis.20  

There have been no specific studies for rectal cancer survivors.  Evidence from studies 

among short-term colorectal cancer survivors (i.e., patients who have undergone surgery 

in the past 6-8 months) showed that depression and having a stoma were predictors of 

patients’ emotional quality of life.  Among those with a high level of depression, patients 

with stoma had a lower emotional quality of life than non-stoma patients.21   
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V. Depression 

A. Overview 

Depression is an important comorbidity for many diseases, including diabetes and 

coronary artery disease.87  Depression, when left unrecognized, affects physical and 

emotional well-being, and may have psychosocial consequences such as higher medical 

costs.87  Depression is also associated with unhealthy lifestyle behaviors, such as smoking 

and decreased physical activity,88, 89 with reporting more unexplained symptoms,90 with 

more reported functional impairment91 and with higher medical costs92 (including 

primary care visits, emergency visits, and longer inpatient stays).92, 93  Depression can 

disable a patient’s function and well-being as much as or more than some chronic 

diseases.94, 95  Patients with depression within the past 12 months had worse physical 

functioning than patients with asthma, hypertension, gastro-intestinal problems, and 

migraines.95  Although a depressed patient’s quality of life improved over the 2-year 

follow-up period, depressed patients had poorer emotional functioning and mental well-

being than patients with chronic diseases including diabetes, congestive heart failure or 

hypertension after 2-years follow-up.94   

The presence of depression among cancer survivors can complicate survivors’ 

survival and well-being.  Having depression (diagnosed based on ICD-9-CM codes for 

depression) prior to breast cancer diagnosis was associated with higher risk of death, after 

controlling for other factors affecting survival.96  History of depression prior to 

chemotherapy also was shown to affect vitality and mental health status of breast cancer 

patients during chemotherapy.19   
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It is important to shed light on the impact of psychosocial issues in the quality of 

life and survival of cancer, since these problems are often underestimated, and many 

health providers fail to recognize these problems during the cancer care process.11  The 

current study provides information about the prevalence of depression among a group of 

long-term rectal cancer survivor as well as information needed for the design and 

development of a comprehensive cancer care plan for survivors.        

B. Clinical Definitions of Depression 

1. Definition of Major and Minor Depressive Disorders 

According to the Diagnostic and Statistical Manual of Mental Disorders IV 

Edition Text Revision (DSM-IV-TR), a major depressive episode is defined as a period 

of at least two weeks during which there is either depressed mood or anhedonia (i.e., loss 

of interest or pleasure) in nearly all activities, which is accompanied by at least four 

additional symptoms drawn from a list of seven symptoms (listed under #3-#9 in the 

Table 5), and these symptoms must persist for most of the day and occur nearly every 

day.97  

Minor depression98 is defined as having the core symptoms of persistent low 

mood, anhedonia (pervasive loss of pleasure), lasting for two weeks or more 

accompanied by at least two (but not more than three) of the nine following symptoms 

(#3-#9 in Table 5): sleep disruption (especially early morning insomnia), weight loss or 

change in appetite, psychomotor retardation or agitation, fatigues or loss of energy, 

feeling of worthlessness or excessive guilt, diminished ability to think or concentrate, and 

recurrent thoughts of death or suicidal ideation.98 
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Table 5: DSM-IV-TR criteria for the diagnosis of a major depressive episode and 
dysthymia 

Major depressive disorder diagnosis requires the presence of symptom 1, 2 or both; and 
at least 5 of symptoms 1-9, which must persist for at least 2 weeks 

Dysthymia requires the presence of symptom 1 and at least 2 of symptoms 3-6 and 10-11, 
which must persist for at least 2 years 

Essential 
symptoms  
(must present at 
least 1) 

1. Depressed mood nearly every day for most of the day, based 
on self-report (e.g., feels sad or empty) or observation of 
others (e.g., appears tearful) 

2. Marked reduction or loss of interest or pleasure (i.e., 
anhedonia) in all, or nearly all, activities for most of the day, 
nearly every day 

Additional 
Symptoms  

3. Significant non-dieting weight loss or weight gain (>5% 
change in body weight), or decrease or increase in appetite 
nearly every day 

4. Insomnia or hypersomnia nearly every day 

5. Fatigue/loss of energy nearly every day  

6. Diminished cognitive function (reduced ability to think or 
concentrate, or indecisiveness) nearly every day 

7. Feelings of worthlessness or excessive/inappropriate guilt 
(possibly delusional) nearly every day (not merely self-
reproach or guilt about being sick) 

8. Psychomotor agitation or retardation nearly every day (should 
be observable by others) 

9. Recurrent thoughts of death (not just fear of dying) and/or 
suicide, suicide planning, or a suicide attempt 

10. Low self-esteem 

11. Feeling hopelessness  

Note: adapted from Weihs and Wert99  and DSM-IV97 

2. Definition of Dysthymia 

Dysthymia (or persistent depressive disorder100) is a low-level and chronic form 

of depression.97, 101  Dysthymia involves the same symptoms as in depression but with 

less severe and longer-lasting symptoms.  Dysthymia is defined as a person having 

depressed mood most of the day for more days than not, for at least two years, and the 

presence of two or more of the following symptoms that cause clinically significant 

impairment in social, work, or other important areas of functioning:  poor appetite or 
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overeating, insomnia or sleeping too much, low energy or fatigue, low self-esteem, poor 

concentration or difficulty making decisions, feelings of hopelessness (Table 3).97 

C. Diagnosis of Depression and Screening Tools 

Depending on availability of data source or access to data, researchers utilize 

many different tools to screen for and diagnose depression.  

1. Semi-Structured Interview Based on DSM-IV Criteria   

“Clinical depression is a syndromal diagnosis” 102  and the diagnosis is not based 

on a laboratory test or an tissue diagnosis.  It is diagnosed by whether a set of symptoms 

is expressed, and how long those symptoms have been present, and whether competing 

diagnoses have been excluded.  A clinical interview conducted by a trained interviewer is 

used to determine and diagnose whether a patient meets the criteria for depression.102  

The commonly used criteria are established by Diagnostic and Statistical Manual of 

Mental Disorders (DSM) or the International Classification of Diseases, Ninth Revision, 

Clinical Modification (ICD-9-CM).  The Structured Clinical Interview for Diagnostic and 

Statistical Manual of Mental Disorders (SCID) is an instrument that uses a semi-

structured interview to elicit symptoms that apply to the current DSM criteria to establish 

a diagnosis.  It has been shown to be reliable (a high inter-rater agreement, k = 0.64-

0.93), and has been widely used in research.102   

The SCID was first developed and published in 1990 for a revision of the third 

version of Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R) 

diagnoses.103  It was then updated and released as the Structured Clinical Interview for 

DSM-IV Axis I Disorders (SCID-I) in 1996 and the clinical interview for DSM-IV Axis 
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II Personality Disorders (SCID-II) (www.scid4.org) in 1997.  The SCID-I and SCID-II 

are semi-structured interviews where administrators of the interviews have flexibility in 

conducting interviews and questions or items of diagnostic insignificance can be skipped.     

The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) is a 

diagnostic assessment used to determine DSM-IV Axis I disorders (including major 

mental disorders, such as mood/depressive and anxiety disorders).  Since this section 

focuses on diagnosis of depressive disorders, which are parts of DSM-IV Axis I 

Disorders, the SCID-II is briefly described.  The SCID-II is used to assess personality 

disorders, such as passive-aggressive personality disorder, and personality disorder not 

otherwise specified.  It takes about 1/2 to 1 hour to administer the SCID-II personality 

assessment (www.scid4.org).  

The SCID-I is divided into six self-contained modules that are administered in 

sequence: mood episodes; psychotic symptoms; psychotic disorders; mood disorders; 

substance use disorders; and anxiety, adjustment, and other disorders.  The SCID-I is 

administered by a clinician or trained mental health professional (such as a psychologist 

or medical doctor) who is familiar with the DSM-IV classification and diagnostic criteria 

and has had experience performing unstructured, open-ended questions, as well as 

diagnostic evaluations.  

 Unlike SCID-II, SCID-I offers versions that can be used in research, clinical trials 

or in clinical settings.   SCID-I Research Version (SCID-I-RV) has three editions - 

Patient edition (SCID-I/P), Patient edition with psychotic screen (SCID-I/P W/PSY 

SCREEN), and Non-Patient edition (SCID-I/NP).  Both SCID-I/P and SCID-I/P W/PSY 
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SCREEN are designed for subjects who are identified as psychiatric patients. They take 

between 1 and 2 hours to administer, depending on the complexity of the subject’s past 

psychiatric history and ability to clearly describe episodes of current and past symptoms.  

The SCID-I/NP is used in studies where the participants are non-psychiatric patients, 

such as those from communities or primary care, and the interview administration takes 

1/2 hour to 1-1/2 hours.  The clinical trials version (SCID-CT) has recently been 

developed to support the needs for efficiency and ease in navigation for use in clinical 

trials.  The clinical version (SCID-CV), a shortened version of SCID research version, is 

designed for administration in clinic settings.  The SCID-CV can be employed to confirm 

a suspected DSM-IV diagnosis, as an intake procedure during the first psychological 

counseling session, and as a practice tool for mental health professional students to 

improve their interview skills.104   

The outcomes of SCID interviews are recorded as whether a current episode 

(occurring in the past month) or a life time occurrence of a disorder is present or absent.  

New versions of SCID instruments for the Fifth Edition of the Diagnostic and Statistical 

Manual of Mental Disorders (DSM-5), which was released in May 2013, were developed 

and available in summer/fall 2014.  

Because SCID administrations are time consuming and expensive, many 

epidemiological studies use measures that were designed to be administered by lay 

interviewers (or trained interviewers who are not clinically trained).  The Diagnostic 

Interview Schedule (DIS) was developed for use in the United States.  The Composite 

International Diagnostic Interview (CIDI) was developed subsequent to the DIS for use 
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across cultures with translations in multiple languages.  Both tools provide current and 

lifetime DSM-IV diagnoses of psychiatric disorders and are suitable for use in larger 

population studies using trained, non-clinical interviewers.105, 106  

2. Self-Reported Questionnaires 

When clinical interviews are not practical (or too limited, too time consuming, too 

costly) in research settings, self-reported scales or questionnaires that measure symptoms 

and mood, rather than illness and disorder, are utilized.  

Using a self-reported questionnaire is one of several approaches to recognize and 

diagnose depression.102  Patients are asked to complete a depression questionnaire during 

a routine appointment.  If patients score above a specific threshold, it is recommended 

that a more careful evaluation for depression is needed.  This approach assesses 

depressive symptoms but does not provide a definite clinical diagnosis of depression.  

Lacking rigorous criteria in the screening through a scale/questionnaire can lead to over 

diagnoses and high false positives.107  This approach is useful in identifying individuals 

with an increased risk for depression who can potentially benefit from psychological 

intervention.107 

Selection of the instrument or questionnaire to use to define and diagnose 

depression for a research study depends on the research questions (such as whether 

various manifestations of depression are being studied, whether the person has also been 

screened for other psychiatric illnesses, and whether there is a need to monitor changes or 

responses over time),  and the availability and characteristics of the instrument (e.g. 

possible fees for the instrument, brevity of the questionnaire, and the format of 
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administration).102  Trask (2004) noted that when screening for depression among cancer 

patients, the questionnaires or scales should focus less on somatic symptoms and more on 

psychological symptoms, since physical symptoms of depression often resemble those of 

cancer and its treatment.107 

Generally, questionnaires for recognizing depression are designed specifically for 

depression and/or other mental disorders and can include multiple items or alternatively 

less than 10 items.  Other questionnaires designed for general health domain such as 

Medical Outcome Study Health Survey Short-Form 36 items (SF-36) have been used as a 

screening tool for depression.108, 109    

Multiple-item instruments: Examples of well-validated multi-item questionnaires 

used to define and diagnose depression include: the Hospital Anxiety and Depression 

Scale (HADS), the Center for Epidemiology Study – Depression (CES-D), and the Beck 

Depression Inventory (BDI).  The BDI and CES-D were specifically developed for 

identifying depression.102  Other instruments, such as the HADS and the Primary Care 

Evaluation of Mental Disorders (PRIME-MD), were developed to identify depression as 

well as other disorders such as anxiety, alcohol abuse, and other psychiatric illness.102  

The HADS does not seek information on somatic symptoms, while the BDI includes 

somatic symptoms of depression.107  The HADS and BDI have been studied during 

palliative care among advanced cancer and terminally ill patients.110   

The Hospital Anxiety and Depression Scale (HADS)111 is a widely used tool 

among cancer patients.  The HADS scale contains 14 items and was created as a 

depression screening tool for medical patients.  Seven items form the anxiety subscale 
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(HADS-A), while the other 7 items represent the depression subscale (HADS-D).  The 

HADS does not include physical and emotional indicators of depression, but focuses on 

indicators of anhedonia (i.e., inability of experience pleasure from normally pleasurable 

experiences).  This scale has limited sensitivity and specificity when used alone.112  A 

score of 8 or above on the HADS-D defines depression.   

The Center for Epidemiologic Study – Depression (CES-D) Scale is a well-

established questionnaire that has been used to measure change over time in symptom 

severity in depression treatment studies, epidemiological studies of depression and 

studies among cancer patients.113, 114  The CES-D scale is a 20-item questionnaire with 

response choices of 0 – 3 for each question and the overall scores can range from 0 – 60 

points.  Scores of  ≥16 indicate individuals at risk for depression.115  The scale has been 

evaluated in a cancer population and has been shown to be reliable and valid.116  The 

CES-D also has been used to study trajectories of depressive symptoms overtime in a 

cancer population.113  The CES-D-10 is a shorter version and focuses on depression, but 

has not been validated in a cancer population.117   

The Beck Depression Inventory (BDI) reflects both an affective component (e.g. 

mood) and physical (i.e., somatic) component (e.g. loss of appetite) of depression.118  The 

BDI can be utilized to assess changes over time and to objectively determine an 

improvement and the effectiveness of depression treatments.  The BDI, a 21-question 

instrument, is one of the most widely used instruments for measuring severity of 

depression.  There are three versions: BDI, BDI-IA, BDI-II.  The original BDI was 

published in 1961, and the BDI-IA was a revision designed to improve ease of use.  
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However, the BDI-IA includes only six out of nine DSM-III criteria for depression.  In 

1996, the BDI-II was developed to correspond to the DSM-IV criteria for depression.  

The BDI-II contains 21 questions with four possible response choices for each question 

and has shown high internal consistency.119  Standard cut-offs have been developed for 

no to minimal depression (0-13 points), mild depression (14-19 points), moderate 

depression (20-28 points), and severe depression (29-63 points).  The BDI-Short Form 

(BDI-SF) has 13 items and has been validated for identifying DSM-IV diagnoses for 

major and minor depression in a cancer population.120  With a cut-off of 4, BDI-SF 

showed sensitivity of 84% and specificity of 63% among cancer patients.120 

Short and ultra-short questionnaires: Even with the above standard multiple –

item questionnaires, they still were deemed to be too long for routine use in cancer 

care.110  It was suggested that one or two simple questions or a short validated 

questionnaire would be ideal for routine screening practice in cancer care.110  Short 

questionnaires refer to instruments with 5-14 items, taking 2-5 minutes to complete, and 

ultra-short questionnaires are 1 to 4 item instruments, which take less than 2 minutes to 

complete.117  Benefits of these instruments are their low costs, ease of administration and 

scoring without extensive training, and reduced burden to participants because of their 

brevity.23, 107  However, a pooled analysis of single or 2-item questions, which include 

distress and depression thermometers and brief case-find for depression, showed that 

these instruments were very good at excluding true non-depression cases (Negative 

Predictive Value, NPV, of 93.4%), but have poor ability to confirm a suspected 

depression cases (Positive Predictive Value, PPV, of 34.2%).23  Thus, the use of these 
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tests for screening broadly defined-depression cases was modestly effective and 

potentially over estimating depression cases (False positive rate = 33.2%).23  When the 

ultra-short tests were used in a clinical setting, a second test for cases with positive 

screening results from those instruments was recommended.23  

Short instruments that have been used in cancer settings, including the Patient 

Health Questionnaire – 9 items (PHQ-9), the PHQ – 2 items (PHQ-2), and the Distress 

Thermometer (DT) and the Emotion Thermometer, are described briefly.   

The Patient Health Questionnaire – 9 item (PHQ-9) is a self-administered 

multidimensional questionnaire used in screening for various mental health problems 

including depression, anxiety, and alcohol abuse.102  The PHQ-9 can be used to identify 

levels of depression with scores of 5, 10, 15, and 20 referring to cutoff points for defining 

mild, moderate, moderately severe, and severe depression.   

The Patient Health Questionnaire – 2 (PHQ-2) contains only two questions asking 

“how often have you been bothered by 1) little interest or pleasure in doing things, 2) 

feeling down, depressed or hopeless.”  Participants can respond 0 – not at all, 1 – several 

days, 2 – more than half the days, or 3 – nearly every day.  The PHQ-2 has a good 

sensitivity and specificity for major depressive disorder and can be used as a screening 

tool.121  The PHQ-2 was validated among cancer patients receiving chemotherapy; the 

validation study showed that the PHQ-2, compared to the PHQ-9, the HADS, and the 

HADS-depression subscale, has an optimal accuracy for detecting DSM-IV defined 

major or minor depression.110  
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The Distress Thermometer (DT) has one item presented with a vertical line with a 

0-10 scale, anchoring at 0, indicating no distress, and 10, extreme distress.122  The DT 

asks participants to “circle the number 0-10 that best describes how much distress you 

have been experiencing in the past week including today.”  In addition, participants can 

indicate issues that have been a problem for them and whether or not they need assistance 

with those problems.  The DT was recommended by the National Comprehensive Cancer 

Network (NCCN) to screen for psychological distress including depression among cancer 

survivors.117  In 2012, the American College of Surgeons, Commission on Cancer, 

recommended psychosocial distress screening using a distress thermometer with a cut-off 

point of 4 as part of their cancer program standards.123   

The Emotion Thermometer is a 5-item instrument designed to measure multi-

domain mental complications including distress, anxiety, depression, anger, need help.  

Each emotion is presented in a thermometer format with the responses ranging from 0 

(referring to none or not experiencing the emotion) to 10 (referring to extreme level of 

emotion).  Descriptions of the tool and various translated versions are accessible at 

http://www.psycho-oncology.info/ET.htm.  The instructions for the Emotion 

Thermometer state, “In the first columns, please mark the number (0-10) that best 

describes how much emotional upset you have been experiencing in the past week, 

including today.  In the last column please indicate how much you need help for these 

concerns” (http://www.psycho-oncology.info/ET.htm).  The depression thermometer, a 

part of the Emotion Thermometer, was tested among cancer survivors as a screening 
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tool124, 125 with sensitivity ranging from 60 – 85% and specificity ranging from 72 – 79% 

(Table 6).   

Table 6: A recommended cutoff point for depression thermometer 
Authors Depression 

Thermometers 
Study Population Criterion Agreement 

statistics 

Gil et al. 2005125 Cutoff: 4 or more 
= depressed (not 
sure if it says 
equal depressed or 
just having psych 
problem) 

Mixed cancer 
survived between 6 
months to 2 years 

HADS (cutoff > 
14) 

Sensitivity = 85% 
Specificity = 72% 

Mitchell et al. 
2010124  

Cutoff: 4 or more Mixed cancer  HADS (cutoff > 
14) 
 
 

Sensitivity = 60% 
Specificity = 78% 

Mitchell et al. 
2010124 

Cutoff: 4 or more Mixed cancer  PHQ-9 (as 
suggested in 
DSMIV criteria) 

Sensitivity = 80 % 
Specificity = 79% 

 

Use of SF-36 or SF-12 in screening for depression: Another set of tools that has 

been used to screen and define depression in specific groups of patients and the general 

population includes the SF-36 and SF-12.  These instruments are validated tools for 

measuring patient-reported health status and outcomes, and have extensively been used 

(www.sf-36.org).76, 126  The instruments include questions about current general 

assessment of one’s health, limitations of activities, and physical and emotional health 

problems in the past month.   

The SF-36® Health Survey, a multi-purpose, short-form health survey for patient-

reported health profile with 36 questions, yields an 8-scale profile of functional health 

and well-being scores, physical and mental health summary measures (i.e., Physical and 

Mental Composite Summaries – PCS and MCS), and a preference-based health utility 

index (SF-6D).76, 127   
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Eights domains of health-related quality of life include physical function, role-

physical, bodily pain, general health, vitality, social functioning, role-emotional, and 

mental health.76  The SF-36 is a generic measure, as opposed to one that targets a specific 

age, disease, or treatment group, and has proven useful in surveys among general and 

specific populations.128  It also has been used as health outcome measures in comparing 

the burden of diseases and the effectiveness of treatments,128 and for comparing disease-

specific outcomes with general population norms among 200 diseases and conditions.128  

The SF-36 has been frequently used in the studies of various diseases including arthritis, 

cancer, cardiovascular disease, depression, diabetes, gastro-intestinal disease, irritable 

bowel syndrome, psychiatric diagnoses, and surgical procedures.129 

The SF-36 contained the revised and improved 36 items that were originally 

included in the questionnaire for the Medical Outcomes Study (MOS), a two-year study 

of patients with chronic conditions from different health care settings in Boston, MA, 

Chicago, IL; and Los Angeles CA.76, 130  The SF-36 questionnaire was constructed to 

represent comprehensive multidimensional health concepts and to measure the full range 

of health states, levels of well-being and personal evaluations of health.76  Items selected 

in the SF-36 have been adapted from instruments used for 20+ years to measure 

limitations in eight designated domains.  

The SF-36 measured broader health concepts and had better measurement 

precision for each scale than the 20-item MOS Short-Form General Health Survey (SF-

20), a previously constructed short-form survey from the MOS study, did.76  The SF-36 

improved over the SF-20 in the following domains – physical, role (distinguishing 
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physical and mental), and social functioning and general health perceptions.  Measures 

for vitality, not included in the SF-20, were added in the SF-36 to capture differences in 

subjective well-being.   

The SF-36 was validated against a full-length version of the Medical Outcomes 

Study questionnaire among MOS patients who completed both a baseline questionnaire 

and health examination within a 1-month period.130  The SF-36 physical function and role 

limitations-physical scales were able to distinguish groups with various severities of 

chronic medical conditions, and the SF-36 mental and role limitations-emotional scales 

differentiated groups with or without psychiatric disorders and with various levels of 

disorder severity.  Social functioning, vitality and general health perceptions scales had 

been shown to measure both physical and mental health components.130  

The SF-36 version 2 (SF-36v2) was introduced in 1996 and was developed to 

correct some deficiencies in the version 1.  The improvements included shortening and 

simplifying the wordings in instructions and questionnaire items, making the self-

administered form layout easier to read and complete, having greater comparability with 

translations and cultural adaptations, using five-level response choices (dichotomous 

responses in version 1) for seven items in two role functioning scales, and replacing six-

level response categories with five-level responses to simplify items in the mental health 

and vitality scales.  

The SF-12® Health Survey, a shorter alternative, includes 12 items selected from 

the SF-36 health survey.  The SF-12 version 2 (SF-12v2) was developed to correspond to 



 

73 
 

SF-36v2.126  Physical and Mental Component Summary scores are produced based on 

algorithm software from the SF-36 manual.131 

Both the SF-36 and SF-12, versions 1 and 2 have been used as screening tools for 

depression.108, 132, 133  Researchers have used either responses from a mental health item 

from the SF-instruments or MCS scores to screen for depression.  One of the questions on 

both the SF-36 and SF-12 instruments asks, “How much of the time, during the past 4 

weeks, have you felt downhearted and blue?”, although wording and number of response 

choices were revised for the SF-36 and SF-12 version 2.  Table 7 summarizes the 

differences between the two versions.   

Table 7: The differences between SF-12 version 1 and version 2 

SF-12 versions Descriptions of depression item Response categories 

Version 1 How much of the time, during 
the past 4 weeks, have you felt 
downhearted and blue? 

all, most, a good bit, 
some, a little, and none 
of the time 

Version 2 How much of the time, during 
the past 4 weeks, have you felt 
downhearted and depressed? 

all, most, some, a little 
and none of the time 

 

A single-item depression question from both versions has been validated and used 

to identify depression in the various studies (Table 8).  The classification of depression 

varies depending on the investigators’ preference.  Some investigators classified those 

who reported “a good bit, most and all of the time” as being depressed;108, 133, 134 

however, others included responses of “ a little of the time” in a classification of 



 

74 
 

depression cases.132, 135  Evidence of reliability and validity for one-item from SF-12 or 

36 was limited (Table 8).  

The single-item depression question from SF-36 or SF-12 version 1 was validated 

using the BDI, the CES-D, and the physician-recognized depression through medical 

records as criterion standards (Table 8).  The sensitivity ranged from 82.4 – 96.0% and 

specificity ranges from 50 – 68.6% (Table 8).  A depression item from SF-12v2 was 

validated against Alcohol Use Disorder and Associated Disabilities Interview Schedule 

and showed acceptable sensitivity of 84% and average specificity of 43%.132  Although 

the sensitivities and specificities of a depression item from SF-36 or SF-12 were 

acceptable, the item has not been widely used.  This may be because there are other ultra-

short questionnaires that are widely used such as PHQ-2 or Distress Thermometer.   
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Table 8: Validity of using a depression item from SF-instruments  
Authors/Articles 

(Sample Size, N) 

MOS - SF version Study population Definition of depression 

using an item from SF-36 or 

SF-12 

Standard Criterion  Test values 

Lopes et al. 2002108  
(N = 5256 from U.S. and 
five European countries) 

Sf-36 Version 1 (a 
part of Kidney 
Disease and Quality 
of Life Short Form, 
KDQOL-SFTM) 

Patients with end-stage 
renal disease being treated 
by hemodialysis 

A good bit + most + all of the 
time 

Physician-diagnosed 
by medical record 
 

Percent agreement = 73.6% 
Kappa = 0.17 

Troidle et al. 2003133 
(N = 135) 

SF-12 Version 1 Patients with continuous 
peritoneal dialysis (CPD) 
therapy or daily 
hemodialysis therapy  

A good bit + most + all of the 
time 

Beck Depression 
Inventory (BDI – 
cutoff ≥11) 

Sensitivity = 82.4% 
Specificity = 68.6% 

Paz et al. 2003135  
(For validation analysis, 
N = 76) 

SF-12 Version 1 Participants who were self-
identified Latinos, aged 40 
years and older living in 
and around La Puente, CA 
(a sample of participants 
from the Los Angeles 
Latino Eye Study, LALES) 

A little, some, a good bit, all 
and most of the time 
 

CES-D (standard 
cutoff  ≥16 
considered 
depressed) 
 

Sensitivity = 96 % 
Specificity = 50 % 

Yochim et al. 2006134  
(N = 1410) 

SF-12 Version 1 African American over 60 
years of age living in 
Detroit, Michigan 

A good bit + most + all of the 
time.   

None Not available 

Mossey 2012132  
(N = 5595) 

SF-12 Version 2 Participants from the 
National Epidemiologic 
survey of alcohol and 
related conditions 
(participants who reported 
being bothered by activity 
limiting pain) 

A little, some, most and all of 
the time 
 

Alcohol Use 
Disorder and 
Associated 
Disabilities 
Interview Schedule 

Sensitivity = 84 % 
Specificity = 43 % 
Positive Predictive Value = 
46 % 
Negative Predictive Value = 
82 % 

Reyes-Gibby et al. 
2013136 
(N = 606) 
 

SF-12 Version 1  Newly diagnosed non-
small cell lung cancer 

Severe depression = all &  
most of the time  
Non-severe depression = 
none, little, some and good bit 
of the time 
 

None Not available 
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Use of Mental Composite Summary scores from SF-36 or SF-12 as a screening 

tool for depression:  Both SF-36 and SF-12 produce physical and mental component 

summary scales.  Component summary measures, the aggregates of eight health domains, 

were derived and scored using a principal components analysis.  All eight health domain 

scales are used in scoring both component summary measures.  Physical Component 

Summary (PCS) measure reflects physical aspects of health, while Mental Component 

Summary (MCS) measure indicates mental aspects of health.  The mental health, role 

emotional and social functioning domains contribute most to the scoring of MCS 

measures.  Lower MCS scores indicate frequent psychological distress, social and role 

limitation due to emotional problems and poor general health.  MCS scores have been 

used as a first line screening tool for depression.  Various cut-off points for MCS scores 

have been suggested for screening for depression (Table 9).  Ware and Kosinski (2001) 

suggested a cut-off point of 42 or below, based on the validation of SF-36v1 among MOS 

participants from three U.S. sites (Chicago, IL; Boston, MA; and Los Angeles, CA).75  

The latest study identified an optimal cut-off point for SF-12v1 among non-

institutionalized adult general population of six European countries using World Health 

Organization Composite International Diagnostic Interview version 3 (CIDI 3.0).137   

They recommended the cut-off of 45.6 to screen any depressive disorders including 

major depressive disorders and dysthymia in the past 30 days.   

 

  



 

77 
 

Table 9: Cutoff points for Mental Component Summary (MCS) scores recommended by various publications 
Authors  Study Population Recommended cutoff 

for MCS 

Standard Criterion Classification 

Statistics 

Ware & Kosinski 
200175 (SF-36) 

U.S. participants in 
Medical Outcome 
Study 

≤42  DSM-III Sensitivity = 73.7% 
Specificity = 80.6% 

Silveira et al. 2005138 
(SF-36) 

Older Swedish 
women 

<42 DSM-III-R Sensitivity = 58% 
Specificity = 71% 

Health Service 
Advisory Group  
2006139 (SF-12) 

Medicare Fee-For-
Service (FFS) 
beneficiaries 

<48 ICD-9 codes for 
depression: 296.2, 
296.3, 298, 311, 
300.4, 301.12, or 
309.1 

Sensitivity = 44.7 
Specificity = 82.4 

Walsh et al. 2006109 
(SF-36)  

Patients at the Spine 
center at 
Dartmouth-
Hitchcock Medical 
Center 

≤35 Center for 
Epidemiological 
Study-Depression 
(CES-D): cutoff  ≥19 

Sensitivity = 80% 
Specificity = 90% 
ROC area = 0.8517 
 

Santos et al. 2011140 
(power point/poster) 
(SF-12) 

Participants from 
SABE study (a 
longitudinal 
research in the city 
of Sao Paulo, 
Brazil) 

<43 Geriatric Depression 
Scale (GDS): cutoff at 
11 

Sensitivity = 73% 
Specificity = 90% 
AUC = 0.89 

Vilagut et al. 2013137 
(SF-12) 

Noninstitutionalized 
adult general 
population of six 
European countries 

≤45.6: for 30-day 
depressive disorders 
≤48.9: for 12-mo 
depressive disorder 

World Health 
Organization 
Composite 
International 
Diagnostic Interview 
version 3 (CIDI 3.0) 

≤45.6 
Sensitivity = 86% 
Specificity = 88% 
≤48.9 
Sensitivity = 74% 
Specificity = 83% 
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3. Physician Recognized or Diagnosed Depression  

Administrative or claim databases, such as Medicare or electronic medical 

databases from health maintenance organizations, have been used as case-finding tools 

for several purposes.141  These databases provide a rich opportunity to conduct outcomes 

research and health service research such as the studies for quality measurement or 

improvement, safety surveillance, comparative effectiveness research, and economic 

assessments.141, 142  They cover large populations and the data are readily available.  They 

can be less expensive than identifying depression through primary data collection using 

self-report questionnaires.141   

Administrative, claim, and electronic medical databases contain codes related to a 

diagnosis of a disease, indicators of medical services and procedures received, records of 

medications prescribed, and costs or charges related to the medical services and 

procedures.  These codes included International Classification of Disease (ICD) and 

Healthcare Common Procedure Coding System (HCPCS) levels I (Current Procedural 

Terminology, CPT) and II.  These codes have been used in health service research for 

quality improvement.    

ICD, a uniform classification of disease, is an international standard diagnostic 

tool for epidemiology, health management, and clinical purposes.143  The ICD codes are 

used to classify diseases and to monitor the incidence and prevalence of diseases and 

other health problems; they have also been used in vital records including death 

certificates and health records.  The ICD codes are periodically updated and the current 

version is the 10th revision (ICD-10).  The ICD codes used in this dissertation are the 9th 
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revision of the International Classification of Disease, Clinical Modification (ICD-9-

CM).  The ICD-9-CM, based on the World Health Organization's (WHO) ICD-9, is the 

official system of assigning codes to diagnoses and procedures associated with hospital 

utilization in the U. S.144  Currently, the use of ICD-10-CM, the 10th revision based on 

WHO’s ICD-10, started on October 1, 2015.144 

Healthcare Common Procedure Coding System (HCPCS), a set of healthcare 

procedure codes based on the American Medical Association’s Current Procedure 

Terminology (CPT), has three levels.145  The Level I or CPT codes are numeric codes 

that identify the medical services and procedures rendered, and differ from ICD codes 

that indicate the diagnoses on the claim or EMRs.  Healthcare professionals use the CPT 

codes to identify services and procedures for which they bill public or private health 

insurance programs.  The CPT codes (or the level I of HCPCS) include codes for medical 

items or services billed by physicians.  The HCPCS level II contains alphanumeric codes.  

They are used to identify non-physician services such as ambulance services and 

prosthetic devices.  The HCPCS level II includes items, supplies, and non-physician 

services that are not covered by CPT codes. 

Identifying depression through ICD-9-CM codes: Several studies have utilized 

ICD-9-CM codes to identify those with depression.  Various algorithms were available 

for identifying depression in EMRs, claim databases, or administrative databases.  ICD-9-

CM codes commonly used in these algorithms were 296.2, 296.3, 298.0, 300.4, 309.0, 

309.1, 309.28, or 311.  No standard algorithms based on ICD-9-CM depression codes are 

available.  Some algorithms employed only ICD-9-CM of 311; while other used a subset 
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of the codes (e.g. a claim for ICD-9-CM: 296.2, 296.3, or 311).142  These codes exclude 

post-partum depression, seasonal affective disorder, and bipolar disorder (depression).  

Based on a personal conversation with a psychiatrist oncologist, cancer clinicians may 

use the 293.83 – mood disorder due to medical condition – to indicate the observation of 

depression among cancer survivors (K. Weih, personal communication, June 14, 2013).  

In addition, major depressive disorders are highly associated with the risk of suicide 

attempt.146  Suicide attempt codes can be employed (E95x series) to identify cases of 

depression. 

Identifying depression through antidepressant use: Patients may receive 

antidepressants without psychiatric diagnoses from non-psychiatric providers.147  

Investigators have suggested using the records of antidepressant medication prescription 

as an indicator for the presence of depressive disorders.142, 148  The classes of 

antidepressants that have been used in identifying depression cases are 1) monoamine 

oxidase inhibitors (MAOIs), 2) tricyclic antidepressants, 3) tetracyclic antidepressants, 4) 

selective serotonin reuptake inhibitors (SSRIs), 5) serotonin 2-receptor antagonists, 6) 

alpha-2-receptor antagonists, and 7) other miscellaneous antidepressants (e.g., modified 

cyclics).112, 149  

Identifying depression through records of psychotherapy visits: When patients 

were assigned HCPCS codes as an initial psychotherapy visit, they were suspected of 

having depression and that visit could be considered to be a session for depression 

treatment (MC. Hornbrook and K. Weihs, personal communication, April and June 

2013).  Several investigators employed algorithms containing a record of a mental health 
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visit such as a psychiatric visit or a visit for psychotherapy for recognized depression 

cases.148, 150, 151  Mental health visits include psychotherapy, cognitive behavioral therapy, 

and narrative therapy.112 

Recommendations for the optimal algorithms: The selection of algorithms is 

based on the purpose of the research, whether it is to report current prevalence or to 

monitor quality of treatment.  For example, algorithms based on medication or procedure 

codes would be suitable for the purpose of treatment quality monitoring.141  Townsend et 

al. (2012) did a systematic review of studies that validated algorithms for identifying 

depression cases using administrative data (Table 10).142  Townsend et al. (2012) 

suggested that when validated against a criterion standard such as a structured diagnostic 

interview or a standard questionnaire, the two algorithms with the strongest psychometric 

properties were those by Kahn et al. (2008)152 and McCusker et al. (2008).148  The 

algorithm suggested by Kahn et al. (2008) included the first encounter of ICD-9-CM 

codes for depression: 296.2, 296.3, 298.0, 300.4, 309.0, 309.1, 309.28, or 311.  McCusker 

et al. (2008) suggested the algorithm with an antidepressant claim within 12 months after 

an emergency room visit and in-patient admission.  In addition, Townsend et al. (2012) 

found that the algorithm suggested by Spettell et al. (2003)149 had the highest sensitivity, 

but did not recommend it since this algorithm was validated against a notation of 

depression in patients’ medical records (Table 10).  The use of medical records as a 

criterion standard was challenging since the reviewers (i.e., Townsend et al., 2012) did 

not know the extent to which the variability of definitions of depression was in the 
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records.  The definition of depression might not be uniform among physicians who 

provided the depression notation in these records.     

Concerns in using claim data to identify cases of depression: Administrative and 

claim databases were not designed specifically for research purposes.  For instance, CPT 

codes are designed to communicate uniform information about medical services and 

procedures among physicians, coders, patients, accreditation organizations and payers for 

administrative, financial and analytical purposes.145  In addition, during 1996 – 2007, 

antidepressants were increasingly prescribed without psychiatric diagnosis,147 and some 

types of antidepressants, such as tricyclic antidepressants, are frequently prescribed for 

other disorders such as insomnia and headache, rather than for major depressive 

disorders.153  Misclassification or overestimation of depression cases may occur if 

depression is identified based on the algorithm with antidepressant alone.  Mild 

depression may not be captured using ICD-9-CM codes. 
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Table 10: Recommended algorithms for identifying depression from claim and administrative databases  

 Citation Algorithm Validated 
against 

Sensitivity Population  Recommended  
by a systematic 
review142 

Diagnosed 
Depression 

Kahn et al. 2008152 Depression ICD-9 Code: 
292.2, 296.3, 298.0, 
300.4, 309.0, 309.1, 
309.28 or 311 

PHQ-9 ≥10 51.1% Managed care 
organization 
enrollees with a 
diagnosed 
mental disorder 
and diabetes 

Yes 

Treated 
Depression 

McCusker et al. 
2008148 

Antidepressant 
prescription (SSRI, 
tricyclics and others) 
filled 

A structured 
diagnostic 
interview 

52.6% Patients ≥ 65 
years admitted 
through 
emergency 
room at two 
university-
affiliated acute 
care Montreal 
hospitals 

Yes 

Diagnosed & 
Treated 
depression 

Spettell et al. 
2003149 

In 12 months, ≥2: A or B 
A. First listed ICD-9 

296.2, 296.3, 300.4, 
311 

B. Antidepressant filled 

Physician 
diagnosis of 
depression in 
medical record 
during 12 
month study 
period 

95.0% A large 
managed care 
organization  

No 
 

Notes: The authors cannot recommend the algorithm because the study is validated against medical records.  The replication of 

the study is needed by using standardized scale or structured diagnostic interviews  
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D. Depression Statistics 

Lifetime prevalence of major depressive disorder among U.S. adult population 

was 16.5%,154 while 12-month prevalence was reported to be 6.7%.155  Lifetime 

prevalence for dysthymia was 2.5%,154 while 12-month prevalence was 1.5%.155  Among 

European countries,156 lifetime risk estimate was 21-24%.  Lifetime prevalence was 

16.1% (14.4% - 18%), 12-month prevalence was 6.5% (2.9-9.8%), and 1-month 

prevalence was 3.1%.156  

Twenty percent of patients diagnosed with depression for the first time recovered 

(i.e., having a sustained period of remission – having few signs of depressive symptoms – 

for 6 months or more)157 and remained well.158  About 60% recovered but had further 

episodes of depression.158  There was consistent evidence that among those who became 

depressed, about 20% exhibited chronic symptoms (i.e., patients experienced multiple 

episodes, became incapacitated, or could not recover from depression).157, 158  Median 

duration of depressive episodes was eight weeks (mean=16 weeks).158    

E. Depression among Cancer Survivors 

Depression is a known comorbidity among cancer survivors.  Cancer survivors 

are 3.6 times more likely to have major depression than those without cancer, after 

adjusting for socioeconomic factors.159  Newly diagnosed cancer survivors have a higher 

risk of developing depression in two years.160  Depression reduces survivors’ quality of 

life, shortens survival time, reduces compliance with treatment, and leads to prolonged 

hospitalization.112   
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 When depression first occurs in relation to cancer diagnosis is associated with 

increased mortality and decreased cancer prognosis.  Among patients with various cancer 

types, depression prior to cancer diagnosis was reported to increase risk of death,161, 162 

while in another study, depression diagnosed after cancer diagnosis predicted a shorter 

survival time.163  Having depression prior to or after surgery for breast cancer was a 

negative prognostic factor.164  A risk factor for developing major depression in advanced 

cancer is having had depression in the past (i.e., past history of depression).112 

A study among breast cancer survivors showed that the prevalence of depression 

may decrease over time.16  However, studies of depression among patients with different 

cancer types illustrated that the degree of depression remained consistent, regardless of 

time since diagnosis.165, 166  

Among the general population, prevalence of depression in women is greater than 

that of men.167  However, gender-specific prevalence of depression may not be uniform 

among cancer survivors.   The variation can depend on cancer sites, stage of diagnosis, 

subset of patients, and diagnosis criteria.168  Women with lymphoma were more likely to 

be depressed than men with lymphoma or women with breast cancer.168  Among 

pancreatic and gastric cancer, men reported slightly higher depression scores than 

women.168  Women with early stage head and neck cancer reported increased burden of 

depression, while the increased burden was reported among men with late-stage 

disease.168  Other studies with mixed cancer diagnoses showed either no differences by 

gender or a non-statistical significant trend that females suffered more.167, 168 
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Although depression is evident among cancer survivors, oncology nurses and 

oncologists often do not recognize depression and sometimes mistakenly identify 

depressive symptoms as general stress of diagnosis.169  Many cancer survivors do not 

receive adequate care for depression.170   

1. Prevalence of Depression among Cancer Survivors 

The literature for depression prevalence among cancer survivors is limited and is 

much less for rectal cancer patients specifically.  Lacking standardized methodology and 

diagnostic criteria, the prevalence of depression among cancer survivors seems to be 

varied.  It was reported that 10-25% of cancer patients had major depressive disorder and 

depressive symptoms.171  The most recent review showed that prevalence of depression 

was 21.6% among cancer patients diagnosed at early or intermediate stages.6   

The prevalence of depression diagnosed through structured interviews based on 

the DSM criteria, which is the standard classification of mental disorders, was 18.3%.6  

The prevalence of depression reported specifically in patients with colon and bowel 

cancer was 13-25%.172, 173   

2. Prevalence of Depression among Colon and Rectal Cancer Survivors 

More studies that reported prevalence of depression among colorectal cancer 

survivors were from European countries.  One study in the United States reported the 

prevalence of depression, derived from CES-D, among long-term colorectal cancer 

survivors from western Washington State to be 14%.59    

The United Kingdom study by MacDonald et al. (1985)8 found that, regardless of 

surgery approaches,  25% of rectal cancer patients with time since diagnosis ranging from 
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1 to more than 10 years, reported having depression.  The study also found no statistically 

significant difference was observed in prevalence of depression between survivors who 

had had their surgery, either permanent ostomy or anastomosis, at least one year prior to 

the time of the study.  However, a significantly higher number of survivors with 

permanent ostomy (6% vs 1%) was severely depressed.8    

Depression prevalence derived from the Leeds self-assessment of depression and 

anxiety scale was 32% among survivors with permanent ostomies who had had surgery 

between 5-8 years ago, while depression prevalence for anastomosis within the first 5 

years after surgery was reported to be approximately 10%.9  Two studies from the 

Portugal and the United Kingdom showed that among survivors with various time since 

surgery, survivors with permanent ostomies had significantly higher levels or mean 

scores of depression than those with anastomoses.9, 21   
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Table 11: Prevalence of depression among colon and rectal cancer survivors from various 
studies 
Authors/ 

Studies 

Population – 

country or 

original  

Sample Size Depression 

prevalence at 

the time of 

study 

Time since 

diagnosis/surgery 

(years) 

Ramsey et al. 
(2002)59  

U.S. colorectal 
cancer patients 
identified 
through the 
cancer registry 
of western 
Washington 
State 

All: 227 All: 14% ≥ 5 years since 
diagnosis 

Williams and 
Johnston (1983)9 

United Kingdom 
rectal cancer 
survivors 

PO: 38 
AN: 40 

AN: 10% 
PO: 35% 

AN: Within first 5 
years after surgery 
PO: 5-8 years after 
surgery 

MacDonald et al. 
(1985)8  

United Kingdom 
rectal cancer 
survivors  

All: 420 
PO: 265 
AN: 155 

All: 25% 
PO: 26% 
AN: 24 % 

Various time since 
surgery:  
1-5 years – 50% of 
participants 
>10 years – 25% 
of participants 

Wirsching et al. 
(1974)174  

Rectal cancer 
survivors  from 
Germany  
 

PO: 214 
Colorectal 
cancer with AN: 
110 

Reported 
preoperative and 
post-operative 
depressive 
feelings (see 
table # for more 
details)  

9.7 years since 
surgery 

Note: PO = survivors with a permanent ostomy, AN = survivors with an anastomosis 

Wirsching et al. (1974) administered a survey to a group of long-term rectal 

cancer survivors, and asked for information regarding the perioperative period.174  The 

average time since surgery was 9.7 years for the permanent ostomy group and 8.1 years 

for the anastomosis group.  Preoperatively, both men and women with permanent 

ostomies experienced higher rates of depression than both men and women with 

anastomoses (Table 12).  Postoperatively, 10 % of survivors with permanent ostomies 

reported having suicidal thoughts.   A significantly higher proportion of patients with 
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permanent ostomies was depressed, postoperatively, compared to that of patients with 

anastomoses (Table 12).    

Table 12: Preoperative and postoperative prevalence of depression among German rectal 
cancer survivors with permanent ostomies and anastomoses  

Depression Prevalence 

Permanent Ostomy Anastomosis 

Males (%) Females (%) Males (%) Females (%) 

Preoperative 35 50 17 31 

Postoperative 

Occasionally depressed 

Often depressed 

 

48 

22 

 

50 

30 

 

40 

7 

 

43 

10 

Note: Adapted from Wirsching et al. 1974174 

Among rectal cancer survivors, it was shown that age was negatively associated 

with depressive levels.  The younger age group was more likely to have higher 

depression levels than the older group.8, 174  Independent of surgery types and age, 

females were more likely to experience depression.8  Sex and age interaction was 

observed in the study by Wirsching et al. (1974).174  In that study, younger females were 

more likely to experience depression in both pre- and post-operative periods.  
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VI. Financial Burden among Cancer Survivors 

A. Overview and Rationale 

The financial burden of cancer on individuals and families is substantial and is a 

complex issue.  Since rectal cancer is being diagnosed and treated earlier, the five-year 

relative survival rate for rectal cancer has increased from 48% in 1975-1977 to 68% in 

2001-2007.175  As more and more rectal cancer survivors live longer than 5 years, it is 

important to understand longer term effects of the cancer, its treatments, and maintenance 

costs.   

As of 2010, the costs of colorectal cancer care, exhibiting a U-shape pattern over 

time,12 are estimated to be $50,000 to $60,000 2010 U.S. dollars annually during the 

initial phase of care, $3,000 – $4,000 during the maintenance period (i.e., the period 

starting at the end of treatment through cancer recurrence or terminal illness), and 

predictably increase to $85,000 to $130,000 during the last year of life.176  However, no 

cancer care costs specific to rectal cancer are projected.  On average, long-term cancer 

survivors (≥5 years post-diagnosis) have reported spending $7,383 annually for medical 

expenses.177  Many cancer survivors reported that cancer-related expenses (including out-

of-pocket premiums for private health insurance and expenditures on health care 

services) exceed 20% of their family income.178 

1. Depletion of Cancer Survivor’s Financial Resources 

A few studies showed that financial burden is prominent among cancer survivors.  

Breast cancer survivors reported a greater perceived financial burden than non-breast 

cancer patients.179  Having cancer substantially reduced one’s financial assets.  Many of 
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head and neck cancer survivors had faced loss of earnings.180  Terminal cancer patients 

reported that some of them have lost all or most of personal savings or their healthcare-

related spending was more than 10% of income.181  Socio-economic factors (such as 

ethnicity,181, 182 education and household income level)183 might mediate the impact of 

financial and economic burden among cancer survivors.  Financial burden for cancer 

survivors could vary by tumor types.  One Canadian study showed that breast cancer 

survivors seemed to have suffered from more monthly out-of-pocket, device costs and 

family care costs than colorectal, lung and prostate cancer survivors during the treatment 

period.179  

 Many cancer survivors are diagnosed during their working years and face a tough 

financial decision because they need employer-sponsored health insurance or additional 

financial support to pay for cancer care.12, 182  However, cancer treatment may limit their 

ability to work and, consequently, reduce survivors’ ability to replenish their savings that 

are lost during cancer treatment.  The Institute of Medicine’s report on cancer 

survivorship suggested that one in five (i.e., 20%) cancer survivors faced limitations 

affecting their work performance and productivity 2-3 years after their diagnosis.22  It 

was estimated that 13% of cancer survivors stopped working within four years of 

diagnosis because of cancer-related factors.184  Compared to adults in the same age 

group, fewer cancer survivors were employed 2 – 6 years after diagnosis, and those who 

were employed worked fewer hours.185  Work-related consequences of having cancer 

included stopping work during treatment period,186-188 returning to work after the 

treatment,182 trying to maintain the same work hours or minimally reducing work hours 
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while going through cancer treatment,187, 189 taking on an extra job to support health-

related expenses,181 and having family members given up jobs to provide care.181  It was 

reported that 67% of cancer survivors who worked at the time of diagnosis continued to 

work 5-7 years later,187 work longer hours,190 or delay retirement.   

There is limited evidence for the reasons cancer survivors remain working.  It is 

suggested that maintaining health insurance could have been a motivating factor to 

remain working or delay retirement.12, 188, 189, 191  People with health insurance also face 

financial pressures.  They report that costs and billings were problematic,192 and that their 

insurance premium had increased.188  Some report that their plans paid less than expected 

or did not cover some treatments or services, and that they had reached the coverage limit 

for cancer treatment.192  Other survivors state that they or their spouse consider 

availability of comprehensive health insurance from an employer as one of the deciding 

factors in their job search.188   

2. Influence of Financial Burden on Survivor’s Behavior  

Survivors concerned about their finances adjust their behaviors accordingly.  

During cancer treatment, financial problems are related to lower adherence to cancer 

treatment, delay and forgoing medical care.193, 194  Even long after active cancer treatment 

ends, survivors with cancer related financial problems are more likely to report delaying 

medical care or forgoing overall medical care, including prescription medication and 

mental health care.193, 194   

Other impacts of high costs are expressed in the forms of having limited ability to 

pay for medical bills and other necessities,192, 195-197 and having difficulty paying for daily 
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expenses (e.g., gas, home heating, transportation, and changes in type of  food 

purchased).180 Other survivors who suffered financially have had to sell assets,181 acquire 

more debt, such as taking out a loan181 or a second mortgage192 and declare 

bankruptcy.192, 196, 197 

B. Measures of Financial Burden: Objective and Subjective Measures 

Financial burden is defined based on both subjective and objective measures.  The 

related terms that have been used in scientific literature are financial stress, financial 

hardship, financial strain, and financial pressure.  

Objective Measures: Financial burden can be measured objectively as the ratio of 

out-of-pocket spending for healthcare services or premiums to total family income.198, 199  

High burden individuals are identified based on spending for medical services or 

premiums more than 10% of family income (alternative words: the amount of medical 

related spending as a percentage of income).200  Questions used to objectively elicit one’s 

financial burden commonly involve the ways funds were obtained to cover illness-related 

costs.181  The size of financial burden is described in the context of “using all of their 

saving for medical care, selling assets, spending more than 10% of their income, taking 

out a second mortgage, or loan or taking on an extra job.”181  

Subjective Measures: To our knowledge, there is no standardized measure for 

perceived financial burden.  Due to the lack of standardized measures for perceived 

financial burden, researchers utilize customized items that elicit participants’ perceived 

financial burden.  The perceived burden can be obtained from a questionnaire using one 

or more items.  For example, questions201 include, “do you have problems paying medical 
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bills in the past 12 months?” or “do you currently have medical bills that are being paid 

over time?”  Another example of a question eliciting perceived financial burden is, ‘how 

much of a financial burden are these out-of-pocket medical expenses?’202  Researchers 

can ask whether a health condition caused a financial problem,203 or specifically “to what 

degree has cancer caused financial problems for you and your family?” 193     

Responses to these questions include yes/no, visual analog scale204 indicating  

levels of the burden, Likert scales (e.g., none, slight, some-what, significant, un-

manageable),205 or response choices, such as not a burden at all, only a slight burden, 

somewhat of a burden, significant burden but manageable, or unmanageable burden.202  

An item assessing financial burden may be imbedded with health-related quality 

of life questionnaires.  For example, City of Hope quality of life questionnaires for breast 

cancer206 and colorectal cancer survivors with either anastomosis or ostomy207 contain the 

item asking, ‘how much financial burden resulted from your illness or treatment?’  The 

responses are on a Likert- type scale, and range from 0 (not at all) to 10 (extreme).   

Another example is a financial item, from the EORTC QLQ-C30,208 asking, ‘has your 

physical condition or medical treatment caused you financial difficulties?’  The responses 

range from 1 – not at all to 4 – very much.     

C. The Association between Depression and Financial Burden  

The relationship between depression and financial burden is bidirectional.  

Depression may lead to having higher medical costs (including primary care visits, 

emergency visits, and longer hospital stays).13, 93  In turn, financial burden may restrict 

patients’ abilities to manage the stress that comes with everyday life, such as purchasing 
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food, transportation, and health care supplies.  These stresses may then lead to 

depression.11  In addition, financial strain as measured in debt-to-asset ratio and 

unemployment may also be causally related to depression.209    

The effect of cancer and its treatments may last as long as 10 years or more and 

could potentially influence survivors’ psychological and socioeconomic well-being.  

Reyes-Gibby et al. (2012)16 reported that depression was associated with financial 

difficulties among breast cancer survivors who were 6-13 years post cancer treatment.  

To our knowledge, limited studies have investigated perceived financial burden in long-

term rectal cancer survivors, especially during the maintenance period.210  Richardson et 

al. (2011) addressed the needs to explore the effect of different types of cancer and cancer 

treatment on the financial status of patients.15  Depression and work limitations may 

aggravate an existing financial burden and lead to an additional burden.   
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PRESENT STUDY 

I. Overall Approach 

A. Overview   

The underlying study for this dissertation research was a 2008-2010 survey of 574 

long-term (≥5 years after cancer diagnosis) rectal cancer survivors who were members of 

KP Northern California (KPNC) or Northwest (KPNW).  The overarching goal for this 

survey was to assess aspects of health-related quality of life among these survivors.  A 

cohort of long-term rectal cancer survivors was identified from enrollees of KPNC and 

KPNW.  Participants were selected based on history of a surgical procedure (i.e., 

permanent ostomy or anastomosis) for rectal cancer.  Participants, identified and 

surveyed at least 5 years after diagnosis, answered a set of questionnaires, which included 

demographics and medical history, the COH-QOL-CRC questionnaire,211 and SF-12v2 

health survey.126  Additional data about the participants’ co-morbidities, age, and 

depression diagnoses were extracted from KP electronic medical records (EMRs).  

Additional administrative data was extracted from survey participants who were also 

members of KP prior to diagnosis.   

The present study includes a secondary analysis of data from the survey and 

analyses of merged data from the survey with diagnostic information obtained through 

EMRs for those participants that were members of KP pre-cancer diagnosis.   

Figure 3 illustrates the various elements of the survey and additional databases 

utilized for this dissertation research.  The research questions and associated three 
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manuscripts are highlighted.  This section describes the parent study, methods for data 

collection and variable selections for survey and administrative data.   

B. Description of Parent Study: HR-QOL in Colorectal Cancer Survivors with Ostomy  

1. Population 

Patients aged 18 years and older were eligible if they were current members of the 

participating health plan at some time during 2008-2010, had survived cancer of the 

rectum or rectosigmoid junction [International Classification of Diseases for Oncology 

3rd Edition (ICD-O3) codes C20.9, or C19.9, respectively] for 5 years or longer, and had 

received one of the three surgical options: (a) a permanent ostomy, (b) an anastomosis 

without temporary ostomy, and (c) an anastomosis following a temporary ostomy. 

Potentially eligible patients who had the following conditions were excluded from 

the study: in situ disease, polypectomy, excisional biopsy, unknown procedure, currently 

undergoing cancer treatment, using gastric tubes for feeding purposes.  Survivors with 

severe mental illness or cognitive impairment that would impede ability to complete the 

questionnaire, and health plan members who had requested no contact for research 

purposes were also excluded.   

The tumor registries and clinical databases were used to identify patients who 

were insured by either KPNC or KPNW and were eligible to participants in the survey.  

Each study subject was assigned a preliminary surgical classification (a permanent 

ostomy, a temporary ostomy followed by an anastomosis, or an anastomosis) based on 

the surgery code from the tumor registries and ICD-9-CM codes from hospitalization 

data.  Each study subject confirmed surgical classification at the start of survey.   
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2. Study Flow 

A survey packet that contained a letter from the local investigator describing the 

study and its importance, an informational brochure about colorectal cancer survivorship, 

the questionnaires, and a participation incentive ($5) was mailed to all known eligible 

patients.  Reminder postcards were sent after seven days, and survey packets were resent 

to non-respondents 14 days after the reminder postcard.  When necessary, participants 

were contacted to complete incomplete forms via telephone.  An additional $10 incentive 

was sent to responders when the questionnaires were returned.  During 2010-2011, the 

process was repeated for any newly eligible patients who became long-term rectal cancer 

survivors or were newly enrolled and eligible for the study.   

After receipt of the questionnaires at the study sites, respondent personal 

information was de-identified through removing 18 Health Insurance Portability and 

Accountability Act (HIPAA) personal identifiers.  A site-assigned patient identification 

number was assigned to each participant and served as the only identifier in the database.  

Completed questionnaires were scanned and saved in the administrative database at the 

Southern Arizona Veterans Affairs Health Care System (SAVAHCS). 
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 Study Population 

KPNC & KPNW 

Parent Study: HR-QOL in Colorectal 
Cancer Survivors with Ostomy  

(Survey) 

Manuscript 1  

(Aim 1) 

Manuscript  2  

(Aim 2) 

Manuscript 3 

(Aim 3) 

Merged data between survey and 
administrative records; included only 

those who met a continuous enrollment 

criteria 

Limited availability of enrollment 
records on KPNC; continuous 

enrollment criteria  

Q. 1: Selection of self-reported 
depression measure 

Linkage to administrative 

electronic medical records  

Q. 2: Prevalence of self-
reported depression by surgery 

type 

(Specific Aim 1: Objective 1) 

Q. 3: The association between  
self-reported depression and 
perceived financial burden 

(Specific Aim 1: Objective 2) 

Q. 4: Comparability between 
self-reported depression and 

depression diagnosis 

(Specific Aim 2) 

Q. 6: Prevalence of diagnosed 
depression by surgery type by 

time periods 

(Specific Aim 3: Objective 1) 

Q. 7: Diagnosed depression and 
long-term psychological well-

being 

(Specific Aim 3: Objective 2) 

Q. 5: Pool ability 
and potential 
selection bias 

Figure 3: Overview of present study including questions and manuscripts derived from research questions 
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Figure 4: Flow of Participants212 

 

 
a Found to be ineligible (dead, not rectal cancer, etc.) after initial search (B), those 

who had a wrong address and phone number (E) or found to be ineligible (not rectal 

cancer, no intra-abdominal surgery, etc.) after return of survey (H) 
b Response rates (completed/eligible): 58.6% ostomy, 66.8% anastomosis, 60.5% total 
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3. Response and Characteristics  

Surveys were sent to 1,063 patients.  The team was able to reach 955 eligible 

participants and 577 participants responded, yielding a response rate of 60.5% (Figure 4).  

Approximately 68% of respondents had anastomosis.  The average age of responders was 

73 years of age.  Fifty-nine percent were male and 83% were white.  The average time 

since diagnosis was 13.25 years (Table 13).  Chart reviews were conducted after the 

conclusion of survey data collection in December 2011 and found that one subject who 

reported receiving an anastomosis was ineligible and was excluded from the analyses for 

the manuscript 1, given the total sample of 576.  During the analysis for manuscript 2 and 

3, two additional subjects were found to be ineligible and were excluded from the 

analyses for the manuscript 2 and 3.   
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Table 13: Characteristics of long-term rectal cancer survivors in the survey from Kaiser Permanente 

Northern California and Northwest, 2010 

Characteristics 
Total 

(N = 577) 

Anastomosis 

(N = 327) 

Permanent 

Ostomy 

(N = 183) 

Temporary 

Ostomy 

(N = 67) 

P* 

Age, at the time of the 

survey  (mean, SD)  

73 (10.8) 73.1 (10.5) 74.7 (11.1) 69.6 (10.8) 0.004 

Sex (n, %)      0.047 

Males 341 (59.0) 179 (54.7) 120 (65.6) 42 (62.7)  

Females 236 (41.0) 148 (45.3) 63 (34.4) 25 (37.3)  

Race (n, %)     0.301 

White 455 (83.0) 250 (79.1) 148 (87.6) 57 (87.7)  

African American 19 (3.4) 13 (4.1) 5 (3) 1 (1.5)  

Asian 45 (8.0) 32 (10.1) 9 (5.3) 4 (6.2)  

Other races 31 (5.6) 21 (6.7) 7 (4.1) 3 (4.6)  

Ethnicity (n, %)     0.063 

Hispanic 36 (6.5) 14 (4.4) 17 (9.8) 5 (7.8)  

Non-Hispanic 519 (93.5) 303 (95.6) 157 (90.2) 59 (92.2)  

Educational level (n, %)     0.002 

High school or less 158 (30.15) 77 (26.5) 65 (37.4) 16 (27.1)  

Some College or 

vocational 

167 (31.87) 82 (28.2) 61 (35.1) 24 (40.7)  

College grad or higher 199 (37.98) 132 (45.3) 48 (27.5) 19 (32.2)  

Household income     0.308 

Less than 30 K 160 (30.3) 83 (27.9) 60 (35.3) 17 (27.4)  

$30,001 - $75,000 231 (43.7) 130 (43.7) 69 (40.6) 32 (51.6)  

Greater than $75,000 138 (26) 84 (28.3) 41 (24.1) 13 (21)  

Employment      0.04 

Full time or part time 162 (28.5) 105 (32.5) 35 (19.5) 22 (32.8)  

Retired and not 

working another job or 

home maker 

378 (66.4) 205 (62.8) 135 (75.4) 40 (59.7)  

Unemployed and 

either looking for work 

or not looking 

14 (2.5) 9 (2.8) 3 (1.7) 2 (3.0)  

On disability or other 15 (2.6) 6 (1.9) 6 (3.4) 3 (4.5)  

Charlson-Deyo co-

morbidity index at the 

time of survey 

0.81 (1.29) 0.64 (1.10) 1.08 (1.50) 0.93 (1.43) <0.01 

Time since diagnosis 

(years) 

     

Mean (SD) 13.25(6.22) 12.81 (5.6) 14.89 (7.4) 11.06 (4.6)  <0.001 

Range 5.56 - 37.7  5.55 – 33.6 5.63 – 37.7 5.6 – 24.7  

*p = p-value for difference in characteristics by surgery type (post-hoc Tukey’s test) 
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C. Methods for Data Collection and Variable Selection 

1. Survey data  

a. Data Sources  

This section contains the descriptions of survey questions and measures. The 

survey instrument included 113 questions for survivors with anastomosis and 126 

questions for those with permanent ostomy.  It took approximately 45 minutes to 

complete.  The instruments asked questions about quality of life, demographics, medical 

history, perceived financial burden, bowel function, dietary behaviors, and challenges the 

survivors had encountered since their surgery.  

The SF-12v2 Health Survey is a generic measure for health related quality of life 

and includes 12 items selected from the SF-36 health survey.  It was developed as a 

shorter alternative to SF-36.126  The SF-12v2 yields physical and mental composite 

summary measures (PCS and MCS, respectively).  The SF-12v2 was adopted by the 

Agency for Healthcare Research and Quality and frequently embedded in longer, 

condition-specific surveys.131  Test-retest correlations for PCS and MCS are 0.89 and 

0.76, respectively.  The relative validity for PCS and MCS in comparison with the SF-36 

health survey ranges from 0.43 – 0.93 (median = 0.67) and 0.6 to 1.07 (median = 0.97), 

respectively.126  The PCS scores ranged from 0 to 100, where higher scores representing 

better self-reported physical health. 

The City of Hope Quality of Life Colorectal Cancer Questionnaire (COH-QOL-

CRC) is a multidimensional self-reported questionnaire for measuring quality of life in 

colorectal cancer patients.  The unabridged questionnaire for participants with permanent 
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ostomies and an abridged version without ostomy-specific items for those with 

anastomoses were included in the survey.207  The COH-QOL-CRC included 43 questions 

divided into four subscales: physical well-being, psychological well-being, social well-

being, and spiritual well-being.  Each question was answered using an 11-point Likert 

scale.  Depending on the population, questions were preceded by “In relation to your 

ostomy, to what extent…” or “In relation to your operation, to what extent are the 

following a problem for you at this time.”  This version of COH-QOL-CRC was 

developed for the Kaiser Permanente population211 and was shown to be reliable for 

ostomates (Cronbach’s alpha = 0.94) and non-ostomates (Cronbach’s alpha = 0.93).  The 

questionnaire also included items eliciting information on current employment status, 

occupation, and change in occupation related to having an ostomy.     

Demographics and medical history variables were obtained through a linkage to 

Kaiser Permanente hospital and tumor registry databases.  Demographic variables were 

age, gender, ethnicity, weight, height, educational status, and partner status before 

surgery.  Medical history included type of surgery, reason for surgery, and length of time 

since surgery. The Charlson–Deyo co-morbidity index213 which provided a view of the 

co-morbidities was also derived from patients’ EMRs during the year prior to the survey 

completion. 

b. Definitions of Depression 

i. Depression after Surgery  
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Definition of depression after surgery was based on answering yes on the 

question, ‘Were you depressed after your ostomy/operation (in cases of receiving 

anastomosis)?’  This question was part of the survey under a psychological section.   

ii. Self-Reported Current Depression  

Current depression was assessed with three different measures during the survey. 

One single-item question was from the COH-QOL-CRC and the other two measures were 

from the SF12-v2.  In the COH-QOL-CRC, the depression item asked ‘how much 

depression do you have at this time?’ and the response ranged from 0 (i.e., none at all) to 

10 (i.e., severe).  The prevalence of self-reported depression at the time of survey was 

defined as the percentage of those who reported at least 4 points on the 0-10 scale.     

For the single-item SF-12v2 depression measure, the question was: ‘How much of 

the time, during the past 4 weeks, have you felt downhearted and depressed?’ Responses 

were either: all, most, some, a little, or none of the time.  The other current depression 

measure used the scaled SF-12 Mental Composite Summary (MCS) with a specific cutoff 

point (SF-12 MCS ≤ 46.5).  Prevalence of depression at the time of survey (or prevalence 

of 30-day depressive disorders) was defined as participants who had MCS ≤ 45.6.  This 

cutoff point was recommended by Vilagut et al. 2013,137 and showed sensitivity of 0.86 

and specificity of 0.88 in its use for screening for 30-day depressive disorders including 

major depressive episode and dysthymia.  The cut-off point was validated against the 

World Health Organization Composite International Diagnostic Interview, Version 3.0 

(CIDI 3.0).137  The decision to use SF-12 MCS ≤ 45.6 as a screening tool for depression 
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in manuscript 1 was made based on availability of validation studies, and study 

population, standard criterion, and SF version used in the validation studies.        

c. Other Variables 

i. Perceived Financial Burden  

 Perceived financial burden is measured using an item from the COH-QOL-CRC 

questionnaire with an 11-point scale asking ‘how much financial burden resulted from 

your illness or treatment?’  Response: 0 (none at all) – 10 (extreme).  

ii. Psychological Well-being  

Psychological well-being, a subscale from the COH-QOL-CRC questionnaire, 

contained 13 items (unabridged) or 9 items (abridged) covering various emotional and 

cognitive concerns (e.g., feeling in control, satisfaction in life, comfort with appearance, 

fear of recurrence, depression, and anxiety).  Scores from psychological well-being items 

were summed and then divided by the number of items.211  The psychological well-being 

score ranged within an 11-point scale, where 0 meant poorest and 10 meant best well-

being. 

iii. Surgical Types 

All participants had received a rectal resection as part of their initial treatment of 

the rectal cancer.  Three general categories of a surgery procedures following a rectal 

resection were available: an intestinal stoma (i.e., a permanent ostomy), a temporary 

intestinal stoma followed by an anastomosis (i.e., a temporary ostomy), and an 

anastomosis without a temporary stoma (i.e., an anastomosis).  Self-reported surgery 

types were confirmed by chart reviews.  For analysis, a variable for surgery type was 
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created for surgery type with three categories for specific aim 1.  Anastomosis and 

temporary ostomy categories were merged for specific aim 3 since the number of 

survivors with temporary ostomy was small, and all those participants with temporary 

ostomies had had a reversal surgery and had lived without a stoma since then.   

2. Electronic Medical Records and Administrative Databases 

Virtual data warehouse is a distributed data model that helps facilitate single and 

multi-center research among the network of health care systems across the United 

States.214  Data sources contain data from clinical systems including pharmacy, lab, 

pathology, disease registries, radiology, electronic health records and data from health 

plan systems including claims, enrollment, and finance/accounting.214  The KP Northern 

California Research Divisions and the Center for Health Research at KP Northwest are 

parts of the KP systems that utilize the virtual data warehouse.  

Survey participants who were members of KP for at least one year prior to the 

cancer diagnosis were included in the Cohort Group analyses.  Survey records were 

linked with data from the virtual data warehouse for variables related to medical 

encounters and enrollment information.  Specifically, these databases included the record 

of health plan enrollment prior to the survey, all medical encounters, medications and 

services prescribed to the health plan enrollees.  The encounter data contained diagnostic 

codes and dates of inpatient stays, emergency visits, ambulatory visits, outpatient visits, 

and other outpatient hospital services.  Antidepressants and dates of dispensing associated 

with those antidepressants were extracted from the prescription database.   
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a. Definition of Clinically Diagnosed Depression 

Participants were considered to have clinically diagnosed depression if their 

EMRs contained at least one ICD-9-CM diagnostic code for depression, or at least one 

antidepressant prescribed through the pharmacy records, or having records of both ICD-

9-CM and antidepressant within a specific time period.  ICD-9-CM for depression codes 

included 292.2, 296.3, 298.0, 300.4, 309.0, 309.1, 309.28 or 311.  Antidepressant classes 

included tricyclics, selective serotonin-reuptake inhibitors, serotonin-norepinephrine 

reuptake inhibitors, monoamine oxidase inhibitors, atypical, and other antidepressants.      

b. Data Management and Management of Missing Values 

Survey data were housed at SAVAHCS coordinating center after being 

transferred through a secure file transfer system maintained by KP Northwest.  

Confidentiality and security of the file transmissions were ensured through a 

combination of certificate authentication and secure sockets layer (SSL) encryption.  

Personal authentication (user ID, password, and a secure web address) was required.  

De-identified data for the current analyses were received from SAVAHCS coordinating 

center on a password-encrypted drive and handed to the principal investigator.  This 

analysis dataset was maintained on an encrypted drive at the College of Public Health, 

University of Arizona with only the principal investigator having access to the data. 

EMR data was reviewed for consistency and completeness and merged with 

survey data.  Nine surveyed subjects did not have enrollment data available and were 

excluded prior to the linkage.  Survey data were linked to administrative databases for 

567 subjects.   
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Corrections on surgery dates: The difference between cancer diagnosis and 

surgery dates was on average within 27 days.  Only two cases had a surgery 5 years and 

20 years after the cancer diagnosis date.  This prompted a concern about errors in data 

entry and, subsequently, chart reviews for these two cases were conducted.  The chart 

reviews showed a data entry error for year of surgery for one subject, while no error was 

found for the other subject with cancer diagnosis and surgery dates 5 years apart.  The 

subject was treated with radiation after cancer diagnosis and then had a recurrence and a 

surgery 5 years later.   

Managing missing data: Variables for survey date and cancer diagnosis date had 

some missing values.  The descriptions of missing data management were as follows.    

Survey date: Two types of survey date – self-reported and administrative assigned 

– were available.  Self-reported survey dates were participants-filled dates scanned into 

the system and saved onto a dataset.  A portion of the survey was reviewed to check for 

errors occurring in self-reported survey dates.  Four subjects had errors due to scanning 

and errors in reporting dates – using the European style date (i.e., day/month/year) 

instead of  the American style (month/day/year).  This resulted in less than 1% error.  

During the data collection process, self-reported survey dates of 152 subjects were 

mistakenly omitted and not available to the investigator. 

The administrative assigned survey dates were the last date in the Kaiser 

Permanente tracking system.  The dates could be the date when a gift card was sent to the 

participants or the date that a study coordinator contacted and interviewed participants.  
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Administrative assigned survey date and self-reported survey dates were on average 90 

days apart.  All subjects had administrative assigned dates.      

Self-reported survey dates were used in the analyses since this date would reflect 

the time when the participants reported their quality of life in the survey.  However, 

administrative assigned survey dates were used for the 152 subjects with a missing self-

reported survey date. 

Diagnosis Date: Diagnosis date for five observations was missing; however, 

surgery data was complete.  The missing values were replaced with an estimated 

diagnosis date based on surgery date.   

II. Statistical Analysis Approaches  

This section describes descriptive analysis, statistical tests, and criteria for 

confounding variables, effect modifications, and significant levels that were used in all 

analyses in the dissertation. 

• Frequency and percentage of categorical variables, and mean scores and standard 

deviation (SD) for continuous or scale variables were calculated. 

• Chi-square tests, Student’s t-tests, and analysis of variance (ANOVA) overall F-tests 

were used to assess statistically significant differences between groups, such as socio-

demographic characteristics, initial surgery type, self-reported depression, and status 

of diagnosed depression.  Tukey’s Honestly Significant Difference (HSD) multiple 

comparison tests were used when overall F-tests were statistically significant 

(p<0.05).  
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• Logistic and linear regression models were used for binary and continuous or scale 

outcome variables, respectively.  Participants with any missing values were omitted.  

Confounding variables were included in the adjusted model if they changed the odds 

ratios (ORs) in the logistic model or the mean differences (β-coefficients of main 

exposures) in the linear model by more than 10%.  Adjusted ORs (AORs) and means 

(Madj.), and 95% confidence intervals (95% CI) associated with each AOR or Madj. 

mean were calculated from logistic and linear models, respectively.   

• Log-likelihood ratio tests and/or interaction terms were used to evaluate effect 

modifications.  The ORs or Madj. stratified by an effect modifier would be reported if 

the likelihood ratio tests or showed a significant p-value <0.1. 

• Missing values on survey data: It was assumed that missing values were missing at 

random.  To ensure that this assumption about missing at random was valid, a table 

comparing important variables for those missing and those who completed 

questionnaires was created.  T-tests or chi-square tests were used to assess whether 

there were significant differences between those missing and those who completed 

questions.  The variables included frequency of those with different surgical 

treatments, frequency of diagnosed depression, mean values of psychological well-

being subscale, and mean values of perceived financial difficulty.   

• Specifically for aim 2, sensitivity, specificity, positive predictive value, and negative 

predictive values were calculated for the self-reported depression measures against 

diagnosed depression identified based on ICD-9-CM codes for depression and 

antidepressant medication dispensing records.  A Receiver Operating Characteristic 
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(ROC) curve was calculated for COH-QOL-CRC depression scale, SF-12v2 

depression item, and SF-12 MCS scores using different cut points.215  

• Minimally Important Difference (MID): The suggested clinically significance on any 

health related quality of life tool was 8% of a tool’s theoretical range.216  The MIDs 

for COH-QOL-CRC scale was 0.88, and for each of primary scales on SF-12 was 8 

points. 

III. Sample Size and Power Analysis  

Power analyses were conducted using Stata 12.0,217 and showed a substantial 

power to detect differences or associations for all three aims.  For example, for aim 3 

objective 1, the survey sample size had more than 85% power to detect a depression 

prevalence ratio of 1.8 between subjects with permanent ostomies and those with 

anastomoses.   For aim 1 objective 2, the available survey sample had ≥85% power to 

detect mean difference of 0.88 points in perceived financial burden between subjects with 

and without depression, given the observed depression prevalence of 25%.      
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IV. Summary of primary aims methods and findings   

The following are summaries of three manuscripts that addressed the three 

specific aims of this dissertation research.  The summaries highlight the methods, results, 

and conclusions specific to each of the three research aims.  The completed papers can be 

found in Appendices A – C.    

A. Specific Aim 1: To estimate prevalence of self-reported depression at the time of 

survey, to contrast prevalence by surgical treatment groups, and to assess an association 

between self-reported depression and perceived financial burden  

 The following is a summary of analyses and results for specific aim 1.  The 

completed paper was published in Psycho-Oncology (Appendix A).  

 Methods: In addition to reporting prevalence of self-reported depression by 

surgery type, two main associations were evaluated.  First, the association between initial 

surgery type and self-reported depression: Participants with SF-12v2 MCS scores ≤45.6 

at the time of the survey were classified as having self-reported current depression.  The 

following variables were considered as potential confounders: age, gender, race, 

educational attainment, time since diagnosis, Charlson-Deyo co-morbidity index, and 

physical well-being.  Gender and recall of depression immediately after surgery were 

evaluated as potential effect modifiers.  Second, the association between perceived 

financial burden and self-reported depression: Perceived financial burden was obtained 

from a question about the levels (ranging from 0 – none to 10 – severe) of financial 

burden resulting from illness and treatment which subjects may have at the time of 

survey.  Potential confounding variables were initial surgery type, gender, age, time since 
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diagnosis, Charlson Deyo co-morbidity index, employment status, and household 

income.  Interaction terms were used to determine effect modifications by gender, recall 

of depression immediately after surgery, and surgery type.  For this specific aim, three 

surgery types, permanent ostomy, anastomosis, and temporary ostomy were included.  

Results: The prevalence of self-reported current depression was 24.7% among 

long-term rectal survivors, with a higher prevalence of 31% among survivors with 

permanent ostomies.  After adjustment for age and physical well-being, females with 

anastomoses were significantly less likely to report depression than those with permanent 

ostomies (AOR=0.29, CI95% 0.15-0.60) (Appendix A, Table 2).  No statistically 

significant differences by surgery types were observed among men.  Among those who 

recalled being depressed after surgery, those who had temporary ostomies were less 

likely to be depressed at the time of the survey than those with permanent ostomies 

(AOR=0.24, CI95% 0.06-0.95), whereas similar prevalence was observed among those 

who received either anastomoses or permanent ostomies.   

On average, a low perceived financial burden was reported by these participants 

(Mean = 2, SD = 2.8, on a scale of 0-10) (Appendix A, Table 1); however, 22% of 

survivors perceived moderate-to-high current financial burden (≥4 points).  Long-term 

survivors with self-reported current depression had higher perceived financial burden 

after adjusting for initial surgery type, gender, age, employment status, and household 

income (currently depressed:  Madj=3.0 versus no depression Madj=1.7, Appendix A, 

Table 3).  Although status of depression after surgery was not an effect modifier for the 

association between current depression and perceived financial burden, the burden was 
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especially high among those who both recalled their depression immediately after surgery 

and were currently depressed (Madj=3.8 vs no depression: Madj=1.3, Appendix A, Table 

3). 

Conclusions: Depressive symptoms were present among long-term rectal cancer 

survivors long after treatment was concluded, and the type of surgery performed was 

associated with this depression.  The greatest burden was observed among females with 

permanent ostomies.  Regardless of surgery type, survivors who also recalled 

experiencing depression immediately after surgery were more likely to report being 

depressed again at the time of the survey (i.e. suggesting that some may have chronic or 

recurrent depression).  Recall of depression after surgery modified the association 

between current self-reported depression and surgery type.  Among those who recalled 

being depressed after surgery, those with temporary ostomies were less likely to be 

depressed at the time of the survey than those with permanent ostomies, whereas similar 

prevalence was observed among those who received either anastomoses or permanent 

ostomies.  This finding might be due to selection bias because a choice of surgical 

strategy was not determined randomly. 

Although average perceived financial burden level was low in this population of 

insured cancer survivors, 20% still reported moderate-to-high burden.  Perceived 

financial burden was especially high among those who reported depression both 

immediately after surgery and currently at the time of survey.  This may suggest that 

those with chronic/recurrent depression suffer more financially and, at the same time, 

financial burden presents higher emotional stress and depressed mood.   
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These findings suggest that depression screening and treatment as well as 

discussion of financial issues may have important roles in survivorship care planning, 

particularly for those with permanent ostomies.   

The study had some limitations that need to be considered.  The use of self-

reported depression measures that have not been validated among cancer survivors and 

the potential presence of recall bias when asking about depression status 4 – 5 years 

earlier are the most important limitations.  These limitations reinforce the need to 

evaluate the validity of self-reported measures against depression diagnosis ascertained 

from the EMRs.  
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B. Specific Aim 2: To compare self-reported depression obtained through survey with 

depression diagnosis ascertained through EMRs.   

The following is a summary of analyses and results for specific aim 2.  The 

completed paper was written as a brief communication and is to be submitted to Quality 

of Life Research (Appendix B). 

Methods: This analysis utilized data from the survey201 and a linkage with EMRs 

from Kaiser Permanente Northern California and Oregon/Southwest Washington.  

Participants for this analysis included those who completed the survey and were enrolled 

during the year prior to the survey date. In the survey, three different self-reported 

depression measures from the survey were asked of the participants: 1) a single-question 

11-point scale depression item from COH-QOL-CRC with any responses of ≥4 points 

classified as feeling depressed (i.e., COH-QOL-depression) , 2) a single-item depression 

measure from the SF-12v2 with a positive screening defined as any response categories 

of ‘some, most, or all of the time,’ (i.e., SFv2-depression) and 3) SF-12v2 MCS scores 

dichotomized at ≤45.6 as self-reported depression (i.e., MCS-12).  Two EMR diagnostic 

schemes, defining a diagnosed depression case during the 12-month pre-survey period, 

were 1) having a diagnosis code or an antidepressant dispensing record (ICD9/Meds) and 

2) having any diagnosis code (ICD9).   

Validity of the self-reported measures was compared against depression diagnosis 

through calculation of sensitivity, specificity, positive predictive values (PPV), and 

negative predictive values (NPV) for the entire group.  Receiver Operating Characteristic 

(ROC) curves and the area under the curve (AUCs) were calculated for COH-QOL-
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depression, the SFv2-depression, and the MCS-12 using different cut points.215 

Regression was used to estimate likelihood that participants with diagnosed depression 

reported a positive screening after adjusting for covariates.  Covariates included 

Charlson-Deyo co-morbidity index, physical and psychological well-being.   

Results: A total of 557 RC survivors with records of medical encounters in the 

prior year were linked to survey responses.  Supplementary materials in Appendix D, 

Table 1 showed percentage of depressed survivors enrolled within one year of survey 

stratified by various depression classification schemes.  Prevalence of diagnosed 

depression defined by ICD9/Meds and ICD9 schemes during the 12-month pre-survey 

period were 15.4% and 5.8%, respectively.  The prevalence of self-reported depression 

based on the COH-QOL-depression, the SFv2-depression, and the MCS-12 was 22.7%, 

19.1% and 24.5%, respectively. 

Using the ICD9/Meds as a standard, the MCS-12 had a highest ability to correctly 

detect depression with sensitivity of 37.2%; whereas the sensitivities of the COH-QOL-

depression and the SFv2-depression were 32.6% and 26.7%, respectively (Appendix B, 

Table 1).  Specificities of three measures ranged from 78.1% - 82.6%.  

Using the ICD9 as a standard, the MCS-12 also outperformed other self-reported 

measures with sensitivity of 56.3%, specificity of 77.1%, NPV of 96.7%, and PPV of 

13.3%.  The sensitivities of the other two self-reported measures both equaled 43.8%; 

while the specificities were 79.1% for the COH-QOL-depression and 82.7% for the 

SFv2-depression.  After adjusting for covariates, cases defined by the ICD9 were 3.16 
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(CI: 1.30-7.71) times more likely to have a positive result screened by the MCS-12 than 

non-depression cases (Appendix B, Table 2).  

Appendix B Figure 1 and 2 showed that the MCS-12 has similar discrimination 

ability to the COH-QOL-depression when using either the ICD9/Meds or the ICD9 as a 

diagnostic scheme.  

 Conclusions: All self-reported measures showed low sensitivity varying from 

27% to 56% and moderate-to-high specificity from 77% to 83% for either ICD9/Meds or 

ICD9 as a standard.  Using either ICD9/Meds or ICD9 as a standard, The MCS-12 using 

a cut point of ≤45.6 performed reasonably well as compared to the other two self-

reported measures.   

A cutoff point of ≥3 or ≥4 on the COH-QOL-CRC scale could be suitable for a 

screening for self-reported depression, depending on the severity of depressive feeling 

which researchers would like to capture.  The cutoff of ≥3 might be suitable if one would 

like to include less severe cases.   

The observed low sensitivity shown for all of the self-reported measures could be 

due to such factors as subjects with diagnosed depression who were undergoing a 

treatment responded that they were doing well at the time of survey and reported 

accordingly (Appendix B, Table 3).  A question capturing whether an individual is taking 

a medication and/or having psychotherapy might be added to increase sensitivity of the 

self-reported depression measures. 
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These self-reported measures still have the potential to be utilized for 

epidemiological studies when common screening instruments are not available or when 

clinical or administrative databases are not available.  
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C. Specific Aim 3: To identify clinically diagnosed depression and to assess an 

association between history of diagnosed depression and long-term psychological well-

being  

The following is a summary of methods, analyses, and results for specific aim 3.  

The manuscript was submitted to Journal of Cancer Survivorship (Appendix C). 

Supplementary materials for specific aim 3 can be found in Appendix D and contain 

information regarding a decision on using a continuous enrollment as parts of inclusion 

criteria and comparisons between excluded (N=204) and included (N=370) subjects . 

Methods: The study data for specific aim 3 merged the survey data of long-term 

rectal cancer survivors with diagnoses from EMRs.  Survey participants who had a 

continuous enrollment with KP healthcare plans from time of their rectal cancer diagnosis 

to the survey interview were included.   

A more detailed description of the survey participants and survey methods was 

addressed in the section on survey data.  For this specific aim 3, survey participants were 

included if they were continuously enrolled from the surgery date to the survey date 

(henceforth, referred to as the follow-up period) with no gap between enrollments of 

more than 93 days (Appendix C, Figure 1).    

Data management and management of missing values were described in detail in 

the methods section of the dissertation.  The comparisons between included subjects and 

excluded subjects by characteristics and the analysis of potential selection bias by KP site 

were conducted and were shown in Appendix D, Table 5.  For the analysis of manuscript 
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3, surgery type grouped into two subcategories – permanent ostomy and anastomosis.  

The anastomosis group included participants with or without a temporary ostomy.     

Percentages of survivors with diagnosed depression were computed for four time 

periods: a one-year period after surgery (i.e., surgery + 1 year, T1), at five-years post-

cancer diagnosis ± 6-month window (T2), a one-year period prior to survey date (T3), and 

a period from the second year post-surgically to the survey date (T4).  Gender, partner 

status before surgery, and age at diagnosis were considered as potential confounders in 

logistic regression models with diagnosed depression within each time period as an 

outcome variable.  The depression prevalence for each period was compared by surgery 

type and gender.   

The association between history of diagnosed depression and long-term 

psychological well-being (an 11-point scale, higher scores refer as better well-being) was 

evaluated using history of diagnosed depression as an exposure.  History of depression 

was defined by the presence of diagnosed depression during T1 and T4, and four 

categories comprised survivors who had at least one diagnosed depression event only 

within T1, survivors who had a diagnosed depression event within T1 and had at least one 

diagnosed depression event within T4, survivors who had at least one depression event 

only within T4, and survivors who had no records of depression for the follow-up period.     

Potential confounding variables included self-reported physical health (PCS 

scores from SF-12v2), employment status, household income, educational attainment, 

gender, surgery type, time since cancer diagnosis, age at cancer diagnosis, and Charlson-
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Deyo comorbidity index at survey.  Interaction terms were used to evaluate effect 

modifications by gender or surgery type. 

Results: A total of 370 of the original 574 survey participants met the continuous 

enrollment criteria (Appendix C, Figure 1).  Subjects included in the analysis were older 

at the time of survey, but had similar characteristics to those who were excluded.  

Proportions of subjects with diagnosed depression were similar between included 

(16.5%) and excluded (13.3%) (Appendix D, Table 4).  Potential selection bias by KP 

site was minimal since the prevalence of diagnosed depression at survey from both sites 

was similar (15.2% among KPNC participants and 20.2% among KPNW participants, 

Appendix D, Table 5).   

Detailed characteristics of those 370 subjects were included in Appendix C (Table 

1).  Briefly, the study participants were on average 72.7 years of age at the survey 

(SD=10.9) and 10.2 years since surgery (range: 1.3 – 36.1 years).  Approximately 58 % 

were male; 70.5% had an anastomosis procedure performed, and 36.7% had completed 

college or higher.  

Overall percentages of survivors with diagnosed depression during T1, T2, and T3 

were 16.5 %, 13.5%, and 16.5%, respectively (Appendix B, Table 2).  Comparing among 

T1-T3 periods, prevalence of diagnosed depression was highest during the year after 

surgery (T2).    

During T1, regardless of gender, survivors with an anastomosis (13.8%, 36/261) 

were 0.54 (95%CI=0.30-0.95) times less likely to have diagnosed depression than 

survivors with a permanent ostomy (22.9%, 25/109) (Figure 5).  However, gender 
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modified the association between surgery type and depression during T1 (Appendix B, 

Table 2).  Males who received an anastomosis were 0.25 (CI=0.11-05.56) times less 

likely to have depression than males who underwent a permanent ostomy within one year 

after their surgery (Figure 6).  No difference by surgery type was observed among 

females (Figure 7).  

Approximately, 14% of survivors (males=9.9% vs. females=18.5%) had at least 

one depression diagnosis record at five-year post-cancer diagnosis ± 6-month window 

(T2).  At this time point, no difference by surgery type was observed in both male and 

female groups (Figure 5).   

Figure 5: Prevalence of diagnosed depression by surgery type and time period among 370 
participants with a continuous enrollment  
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Figure 6: Prevalence of diagnosed depression by surgery type and time period among 
male survivors (N=213) 

 

Figure 7: Prevalence of diagnosed depression by surgery type and time period among 
female survivors (N=157) 
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Percentages of survivors with a diagnosed depression event within the 12-month 

period before the survey date (T3) were also ascertained and showed overall prevalence at 

16.5%.  There were little differences in the percentages with diagnosed depression 

between the anastomosis and the permanent ostomy groups (16.9% and 15.6%, 

respectively, Figure 5), although the prevalence of a depression event was higher for 

females (19.1%) than males (14.6%) for the anastomosis group.   

The final adjusted model for the association between history of depression and 

long-term psychological well-being included an interaction term between history of 

depression and surgery type (p-value for overall interaction = 0.05) and gender and time 

since diagnosis as covariates.  Regardless of surgery type and when diagnosed depression 

events were recorded, having history of depression was associated with lower long-term 

psychological well-being (Appendix C, Table 3). 

Regardless of surgery type, subjects with a depression event after surgery (a 

diagnosis event during T1 only: Madj.=6.77; 95%CI=6.00-7.55, and diagnosis events 

during T1 and T4: Madj.=6.75; 95%CI=6.32-7.18) reported significantly lower long-term 

psychological well-being than those who had no previous records of depression 

(Madj=7.86; 95%CI=7.67-8.06, Madj. differences of 1.09 and 1.11, respectively). 

Among those with depression events during both T1 and T4, survivors with 

permanent ostomies (Madj.=5.80; 95%CI=5.13-6.47) had significantly lower 

psychological well-being scores than those with anastomoses (Madj.=7.15; 95%CI=6.61-

7.69, Madj. difference of 1.35).  Among those who were never depressed, having an 
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anastomosis is associated with higher long-term psychological well-being scores 

(anastomosis=8.05; 95%CI=7.82-8.27 vs. permanent ostomy=7.42; 95%CI=7.05-7.79).  

Conclusions: Approximately one in six rectal cancer survivors experienced 

depression after the time of their surgery of sufficient severity to result in a depression 

diagnosis.  About 20% and 14% of female and male rectal cancer survivors, respectively, 

had a depression diagnosis after surgery.  Of note, the prevalence of diagnosed 

depression for males was higher among those males with a permanent ostomy (25.7%) 

after having a surgery.  The percentage of male survivors with a depression diagnosis, 

however, decreased by the 5-year survival period.  The prevalence of diagnosed 

depression among females remained more consistent at all time periods.   

  This study also demonstrated that survivors with a depression diagnosis event 

after surgery, regardless of gender and recurrent status, had poorer psychological well-

being years later.  Among survivors with evidence of recurrent depression diagnoses, 

those who had received a permanent ostomy had significantly worse psychological well-

being than did survivors with an anastomosis.  
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DISSERTATION CONCLUSIONS AND FUTURE DIRECTIONS 
 

 This dissertation made use of a unique data set where survey data were linked to 

medical and administrative databases providing an ideal opportunity to evaluate the 

presence and impacts of depression among this group of long-term rectal cancer 

survivors.  The findings from both self-reported depression measures and diagnosed 

depression ascertained through claims data suggest that depression is prevalent after 

surgery and remains a burden for some survivors long after the end of initial cancer 

treatment.  This dissertation was able to provide evidence supporting the notion that 

depression is associated with higher financial burden and poorer psychological well-

being.  However, these associations were highlighted in different aspects such that the 

association between depression and financial burden existed even among long-term rectal 

cancer survivors; and that specific forms of depression, such as chronic or recurrent, may 

negatively affect perception of financial burden and psychological well-being in long 

term.        

 The first manuscript showed that depressive symptoms are present among long-

term rectal cancer survivors long after treatment is concluded and the type of surgery 

performed is associated with this depression.  The greatest burden is observed among 

long-term female survivors with permanent ostomies.  

The finding of survivors with a recall of depression immediately after surgery 

having higher likelihood to report being currently depressed was consistent with other 

study.218  The recall of being depressed immediately after surgery modified the 

relationship between surgery type and self-reported current depression; however, this 
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finding may be due to selection bias because a choice of surgical strategy was not 

determined randomly.  Approximately 20% reported moderate-to-high perceived 

financial burden, although the average burden was low.  Perceived financial burden was 

especially high among those who reported depression both immediately after surgery and 

currently at the time of survey.  This may suggest that those with chronic/recurrent 

depression suffer more financially and, at the same time, financial burden presents higher 

emotional stress and depressed mood.     

Strengths of the analyses for manuscript 1 include the use of a validated screening 

tool for depression, the diverse study population, standardized survey methods and 

questionnaires, and similar levels of health insurance coverage.  Limitations for this 

manuscript 1 with a cross-sectional design include using a subjective measure (i.e., a 

single-item question on financial burden from the COH-QOL-CRC questionnaire) to 

assess individuals’ perceptions of financial burden, the use of MCS-12 measure with a 

cutoff ≤ 45.6, and recall bias resulting from the use of a single-item question about 

depression immediately after surgery.   

For any surgery type, the mean difference in perceived financial burden scores 

between those reported depression and reported no depression was 1.34 (Appendix A, 

Table 3), exceeding the suggested minimally important difference (MID) of 0.88.  

However, the MID with the purpose to inform clinician whether a finding has a practical 

implication may not be applicable to such a concept as financial burden.  Objective 

measures, such as medical expenses as a percentage of household income, and total 
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household indebtedness and rate of household saving and dissaving, are better to address 

if the differences have practical implication.       

 A self-reported measure of depression (i.e., SF-12 MCS measure with cutoff point 

≤ 45.6), however, was validated in a general population against the Composite 

International Diagnostic Interview;137 it is not the gold standard as compared to use of a 

semi-structured diagnostic interview219 and has not yet been validated among cancer 

survivors.   

Recall bias is present when interpreting the impact of depression after surgery on 

our outcomes – both self-reported current depression and perceived financial burden. 

Answering ‘yes’ on the question – ‘were you depressed after having your ostomy 

[operation]?’ – can be interpreted as reflecting the actual depression that had happened 

after surgery or their present mental stage, which could cloud their report of the past 

event.   

These limitations on self-reported depression measures were addressed in 

analyses for the manuscript 2 and 3.  The validity for MCS-12 measure was conducted 

for the manuscript 2, and records of depression diagnosis occurring after surgery were 

utilized as an exposure in manuscript 3 to minimize a recall bias.  In addition, the 

findings on impacts of past depression on current self-reported depression and current 

perceived financial burden were marred by the recall bias.  A variable on history of 

diagnosed depression, created to explore impacts of chronic/recurrent depression in the 

manuscript 3, was obtained through EMRs with an intention to reduce the recall bias.   
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 The second manuscript is the first to assess the utility of three self-reported 

depression measures as screening tools among rectal cancer survivors.  Using either EMR 

diagnostic scheme as a reference, the MCS-12 measure using a cut point of ≤45.6 

performed better as compared to the other two self-reported measures.   

The following discussion points are worth emphasizing.  Our findings on the use 

of the MCS-12 measure with a cutoff ≤45.6 supported the recommendation of the Vilagut 

study137 that had validated this cut point against a diagnostic interview among a general 

population and showed a good screening and discriminating ability.  

 Second, findings showed that a cutoff point of ≥3 or ≥4 on the COH-QOL-

depression could be used in the epidemiologic studies as a screening tool for self-reported 

depression, and the observed cutoff was similar to the suggested cutoff points on a mood 

thermometer, which was a 11-point scale measuring depressed mood and ranged from 0 

(normal mood) to 10 (extreme depression).125  However, there might be some difference 

due to the fact that the mood thermometer was presented in a vertical manner, while the 

COH-QOL-depression scale was a horizontal Likert scale.        

Several studies that tested the screening ability of the depression question from 

version 1 of SF-36 or SF-12 have suggested categorizing any responses of ‘a good bit, 

most, and all of the time’ as a positive screening.108, 133  Since a ‘good bit of the time’ 

response was removed from version 2 and showed little or no loss of information,220 the 

corresponding responses (some, most, and all of the time) in version 2 were tested.  Our 

analyses suggested lower sensitivities and higher specificities for the SFv2-depression 
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item as compared to the depression question from version 1 tested against the Beck 

Depression Inventory (sensitivity=82.4% and specificity=68.6%).133     

The observed finding (Appendix B, Table 1) that self-reported depression 

prevalence was higher than that ascertained through claims database was consistent with 

Noyes et al. (2011),141 a comparison study between depression obtained from screening 

tool and diagnosis ascertained from claims data of primary care patients.   

This discrepancy may be due to the facts that the self-reported instruments can 

measure behaviors and feelings that might not result in diagnoses, while the depression 

diagnoses in this manuscript reflect the documented ICD-9-CM codes for depression and 

records of antidepressant medication dispensing, both of which were made by physicians 

or health care providers.  It is evident that physicians with limited time may avoid 

discussing emotional issues.169  Only 50% of cancer survivors discuss their low mood 

with their providers, and only 33% receive any antidepressants.170  Furthermore, very few 

receive a psychological treatment, or are referred to mental health specialist.170  After 

active cancer treatment ends, survivors may have less contacts with healthcare providers 

who can treat depression or make a referral to mental health services.221  Even when 

depression is recognized by physicians, depression diagnosis and treatment may not be 

recorded because of concerns about patients’ confidentiality and health insurance 

reimbursement.149  All of these observations could result in the prevalence of self-

reported depression is higher.  

Limitations included the circumstance that the semi-structured interview, 

considered a gold standard, was not included; although depression diagnosis, considered 
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as physician recognized depression, was used as a standard method.  Another limitation, 

common to all self-reported assessments of perception and behavior, is that the self-

reported measures are subjected to a social-desirability bias, which refers to situations 

where individuals underreport bad behaviors or situations. 

The manuscript 3 concluded that approximately one in six rectal cancer survivors 

experienced depression after surgery of sufficient severity to result in a depression 

diagnosis.  About 20% and 14% of female and male rectal cancer survivors, respectively, 

had a depression diagnosis after surgery.  Of note, the prevalence of diagnosed 

depression for males was higher among those males with a permanent ostomy (25.7%) 

after having a surgery.  The percentage of male survivors with a depression diagnosis, 

however, decreased by the 5-year survival period.  The prevalence of diagnosed 

depression among females remained consistent at all time periods.  This study also 

demonstrated that, regardless of gender, having a diagnosed depression after surgery was 

negatively associated with psychological well-being years later.  Among survivors with 

evidence of recurrent depression diagnoses, those who had received a permanent ostomy 

had significantly worse psychological well-being than did survivors with an anastomosis. 

These findings suggest that chronic or recurrent forms of depression may be 

present among this group of survivors and may have impact on long-term psychological 

well-being.  Depressive symptoms should be monitored and managed as early as after 

cancer diagnosis and surgery to optimize survivors’ long-term emotional well-being.   

 Discussion points addressed in the manuscript 3 are briefly highlighted.  First, the 

similar prevalence during each time period was observed in the current study and other 
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studies.  Second, the current finding that receiving permanent ostomy was associated with 

higher likelihood of having depression after surgery was consistent with results reported 

in the previous study of the similar population.72  However, the current study found that 

gender modified this relationship, while the previous study did not.72   

Third, in this study, the prevalence of depression among men differed by surgery 

type and decreased over the time periods; whereas the prevalence among women, 

regardless of surgery type, remained high throughout the time periods.  Other studies 

showed inconsistent patterns of gender difference over time periods.113, 222, 223  Lastly, 

chronic or recurrent forms of depression may exist among this group of rectal cancer 

survivors and have a clinically significant effect on long-term psychological well-being.      

This manuscript also explored chronic or recurrent depression through records of 

medical encounters or antidepressants at various time periods (i.e., T1 and T4 period, 

Appendix C), but did not categorize the chronic or recurrent forms according to subtypes 

recognized by DSM-IV.224  However, our algorithm for identifying depression contains 

many of ICD-9-CM codes that are considered chronic types by DSM-IV; for example, 

dysthymic disorder or double depression (ICD-9-CM: 300.4), and major depressive 

episode in partial remission and recurrent (ICD-9-CM: 296.25 and 296.3x, respectively).              

 Interestingly, we observed that the proportion of survivors receiving 

antidepressants without corresponding a diagnosis code among those who had records of 

antidepressants filled during the entire follow-up period was 55% (72/131).  This 

percentage is consistent with reports that substantial number of individuals received 

antidepressant prescriptions without a corresponding diagnosis code.147, 225 
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 In addition to recall bias being minimal, strengths in this manuscript include that 

all participants had some forms of health insurance and were likely to be treated for 

depression, and that an exposure happened over a long period could be obtained because 

medical records were available.  Limitations include potential underestimation or 

overestimation of depression diagnosis because the use of EMRs or a claims database did 

not represent all situations happening in the medical settings; no records of initial 

depression episode; a minor selection bias by KPNC and KPNW sites; and a survival bias 

because the original population is from survivors who had lived at least 5 years after 

cancer diagnosis. 

Overall Conclusions for the dissertation:  

Depression burden is elevated around the time of cancer diagnosis and surgery 

and remains a problem long after cancer diagnosis and treatment.  Types of rectal cancer 

surgery received and gender of survivors may complicate the extent of depression 

burden.  Among long-term rectal cancer survivors, having depression is associated with 

higher perceived financial burden.  Chronic or recurrent course of depression may exist in 

this group of rectal cancer survivors and has significant impact on long-term 

psychological well-being.  Self-reported measures for depression, such as MCS-12 

measure with a cutoff point ≤45.6, have the potential to be utilized for epidemiological 

studies when depression is a secondary outcome and common depression screening 

instruments are not included or when EMRs are not available. 

Overall strengths and limitations for the dissertation: The burden of depression 

with both self-reported measures and diagnoses obtained from EMRs was assessed using 
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the unique resources of the Kaiser Permanente data systems which could be linked with 

survey responses from participating members of Kaiser Permanente.  This availability of 

virtual data warehouse databases makes it possible to assess the associations between past 

depression experiences and long-term outcomes such as psychological well-being.  A 

limitation of this research is that  the prevalence of depression is likely to be 

underestimated since individuals were excluded from the underlying parent survey if they 

had a history of more than two mental illnesses, one of which might have included 

depression. Furthermore, the study only included rectal cancer survivors who had 

survived at least five years post-surgery. It is possible that survivors who did not survive 

after 5 years may suffer more from depression and its sequelae since prior work has 

demonstrated that depression negatively impacts a cancer survivor’s prognosis,164 and 

reduces overall cancer survival. 96, 161, 163   

Future Directions: This study did not evaluate the severity and chronicity of the 

depression episodes.  An important next study would be to examine the relationships 

among the timing of the initial occurrence of depression and severity and chronicity of 

subsequent depression episodes among both short- and long-term survivors.  This would 

help distinguish those who are in need of extensive interventions from those who may be 

suitable for less intensive forms of intervention.  

A second analysis would be to assess factors associated with chronic or recurrent 

depression and their impacts on domains of Quality of Life.   Potential factors are 

objective measures of financial burden such as total household indebtedness or out-of-

pocket medical expenses as a percentage of household income, bowel function, and 
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ability to engage in social activities or work.  Definition of chronic depression could be 

better refined and based on chronic depression subtypes recognized by DSM-IV.  If 

medical records or administrative databases are available for ascertaining depression, 

definitions for relapse or recurrent of depression such as re-initiation of antidepressant 

treatment after a gap of at least 6 months following the previous antidepressant 

prescription could be utilized.153   

This dissertation, specifically manuscript 3, obtained ICD-9-CM diagnosis codes 

of depression without specifying types of services (i.e., primary care or mental health 

services) the patients had received.  However, the literature showed that there have been 

variations in detecting depression and rate of treatment between primary care setting and 

mental health services.226, 227  Future study should account for this variation.         

A fourth avenue of inquiry would be to identify an effective depression 

intervention for rectal cancer survivors.  Cognitive behavioral stress management 

(CBSM), which includes cognitive behavioral therapy and relaxation training, has been 

shown to improve QOL in short 228 and long terms 229, 230 among breast cancer survivors, 

and may also offer a potential intervention for rectal cancer survivors.  However, changes 

in physiology after rectal cancer treatment differ from those after breast cancer treatment.   

A future study is needed to determine if CBSM is effective for this population. 

Another potential future study is to include other geographical areas or use a 

national-represented data set, such as SEER-Medicare Linked Database231 or SEER-

Medicare Outcome Health survey,232 to evaluate if the associations observed in this 
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dissertation remain consistently significant and to use objective measures for financial 

burden such as medical expenses for survivors with depression.   

Overall implications of the dissertation: These findings underline the 

significance of depression assessments after surgery for this population of rectal cancer 

survivors and the importance of symptoms monitoring throughout the cancer survivorship 

continuum.  Depressive symptoms should be monitored and managed as early as after 

cancer diagnosis and surgery to optimize survivors’ long-term emotional well-being.  In 

addition, depression screening and treatment as well as discussion of financial issues may 

have important roles in long-term survivorship care planning, particularly for those with 

permanent ostomies.     
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burden among long-term rectal cancer survivors, Chongpison Y, Hornbrook MC, Harris 

RB, Herrinton LJ, Gerald JK, Grant M, Bulkley JE, Wendel CS, Krouse RS, advance 

online publication, doi:10.1002/pon.3957, Copyright © 2015 with permission from John 
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Abstract - word count 204 – 4 = 200 (word limit: 200) 

Purpose: To compare the three self-reported depression measures with depression 

diagnoses recorded within the electronic medical record (EMR) of long-term rectal 

cancer survivors.  

Methods: A survey among long-term rectal cancer survivors with membership at two 

Kaiser Permanente regions was conducted in 2010-2011 (n=557). Three self-reported 

measures were included: City of Hope Quality of Life Colorectal Cancer depression item 

(COH-QOL-depression), a single-item depression question from 12-item Short-Form 

Health Survey version 2 (SFv2-depression), or the SF-12v2 Mental Component Summary 

score (MCS-12). Two EMR diagnostic schemes during 12 months pre-survey were 

defined: 1) ICD-9-CM diagnosis codes and/or antidepressant medication dispensing 

records (ICD9/Meds), and 2) ICD-9-CM diagnosis codes only (ICD9). Sensitivity and 

specificity were calculated with EMR diagnoses as the standards. 

Results: Using ICD9/Meds as the standard, sensitivities of the COH-QOL-depression, 

the SFv2-depression, and the MCS-12 were 32.6%, 26.7%, and 37.2%, respectively; 

specificities were comparable (79.6%, 82.6%, and 78.1%, respectively).  With the 

diagnosis standard of ICD9, the MCS-12 had higher sensitivity (56.3%) than the other 

two self-reported measures (both=43.8%); specificities ranged from 77.1% to 82.7% for 

all self-reported measures.  

Conclusions: These self-reported depression measures had moderate-to-high specificity, 

but poor sensitivity for both EMR-based diagnostic standards. The MCS-12 may be used 

for research studies without access to an EMR.   
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Introduction  

Depression is prevalent among rectal cancer (RC) survivors[1,2].  Self-reported 

prevalence of depression among long-term (≥5 year post-diagnosis) RC survivors in the 

United States was 24.7%[1]; while the prevalence of a diagnosed depression among the 

same population was 16.5%[2].  

For research and clinical uses, depression is determined through use of self-

reported questionnaires, diagnostic interviews, or ascertained through electronic medical 

records (EMRs).  Various short screening tools, including a distress thermometer (DT) 

and a depressed mood thermometer (MT), have been used in oncology settings [3].  

However, other single-item depression measures, such as from a 12-item Short-Form 

(SF-12) Health Survey or from the City of Hope Quality of Life Colorectal Cancer 

(COH-QOL-CRC) questionnaire, have not been validated for use as screening tools in 

cancer survivors.  

A recently completed survey of RC survivors who were members of Kaiser 

Permanente Northern California or Northwest provided an opportunity to compare three 

measures of self-reported depression with physician diagnosed depression ascertained 

from EMRs.    

Methods  

This analysis utilized 2011 survey data among RC survivors with ≥5 years post-

diagnosis and a linkage with EMRs from two Kaiser Permanente regions.  Detailed 

descriptions are available elsewhere [2,4]. In this survey, a number of different self-

reported measures and questions were included in the questionnaire. In addition, EMRs 
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were used to identify individuals with a depression diagnosis in the year prior to the 

survey. 

Self-Reported Depression Measures:  

The COH-QOL-depression: A single question on the levels of depressive feeling 

is from the COH-QOL-CRC questionnaire, originally designed for assessing quality of 

life specifically among colorectal cancer patients, although the COH-QOL-depression 

item has not yet been evaluated for a screening[5].  This item asks “How much 

depression do you have?” Responses were from 0 (none) to 10 (severe).  Any responses 

of ≥4 points on this item were categorized as feeling depressed.  

The SFv2-depression: A single depression question from either the 36-item Short 

Form Health Survey (SF-36) or SF-12 has been used as a screening tool [6,7].  This item 

from SF-12 version 2.0 (SF-12v2) asks, “How much of the time, during the past 4 weeks, 

have you felt downhearted and depressed?” Any response categories of ‘some, most, or 

all of the time’ defined a positive screening. 

The MCS-12: The mental component summary (MCS) scores from multiple-item 

SF-36 or SF-12 has been used as a screening tool using various cutoff points [8-10]. The 

12 questions of the SF-12v2 MCS score with a cutoff of ≤46.5 (i.e., the MCS-12) defined 

subjects with self-reported depression [10].  The MCS scores were calculated using 

QualityMetric Health Outcomes Scoring Software 4.5[11] and were scored against 1998 

U.S. norms, results of which were comparable to MCS scores suggested by Vilagut et al. 

(2013)[10].     
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EMR diagnostic schemes for depression:  

ICD-9-CM codes for depression and antidepressant medication dispensing records 

within one year prior to the survey date were extracted from EMRs . The ICD-9-CM 

depression codes included 292.2, 296.3, 298.0, 300.4, 309.0, 309.1, 309.28 or 311.  

Antidepressant classes included tricyclics, selective serotonin-reuptake inhibitors, 

serotonin-norepinephrine reuptake inhibitors, monoamine oxidase inhibitors, atypical, 

and other antidepressants.   Two EMR diagnostic schemes, defining a diagnosed 

depression case during the 12-month pre-survey period, were 1) having a diagnosis code 

or an antidepressant dispensing record (ICD9/Meds) and 2) having any diagnosis code 

(ICD9).   

Validity of the self-reported measures was compared against depression diagnosis 

through calculation of sensitivity, specificity, positive predictive values (PPV), and 

negative predictive values (NPV) for the entire group.  Receiver Operating Characteristic 

(ROC) curves and the areas under the curves (AUCs) were calculated for three self-

reported measures using different cut points[12].  Logistic regression was used to 

estimate likelihood that participants with diagnosed depression reported a positive 

screening after adjusting for covariates.  Covariates included Charlson-Deyo co-

morbidity index, physical and psychological well-being.  The co-morbidity indexes were 

derived from patient’s EMRs.  Physical and psychological well-being subscale scores 

from COH-QOL-CRC questionnaire were derived from average of items addressing 

physical (11 items) and psychological (13 items) concerns[5].  
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Results  

A total of 557 RC survivors with records of medical encounters in the prior year 

were linked to survey responses.  Prevalence of diagnosed depression defined by 

ICD9/Meds and ICD9 schemes during the 12-month pre-survey period were 15.4% and 

5.8%, respectively.   

Using the ICD9/Meds as a standard, the MCS-12 had a highest ability to correctly 

detect depression with sensitivity of 37.2%; whereas the sensitivities of the COH-QOL-

depression and the SFv2-depression were 32.6% and 26.7%, respectively (Table 1).  

Specificities of three measures ranged from 78.1% - 82.6%.  

Using the ICD9 as a standard, the MCS-12 also outperformed other self-reported 

measures with sensitivity of 56.3%, specificity of 77.1%, NPV of 96.7%, and PPV of 

13.3%.  The sensitivities of the other two measures both equaled to 43.8%; while the 

specificities were 79.1% for the COH-QOL-depression and 82.7% for the SFv2-

depression.  Cases defined by the ICD9 were 3.16 (CI: 1.30-7.71) times more likely to 

have a positive result screened by the MCS-12 than non-depression cases (Table 2).  

Figure 1 and 2 showed that the MCS-12 has similar discrimination ability to the 

COH-QOL-depression when using either the ICD9/Meds or the ICD9 as a diagnostic 

scheme.  

Discussions  

This analysis sought to compare various self-reported depression measures with a 

diagnosed depression obtained from EMRs. All self-reported measures showed low 

sensitivities and high specificities when either scheme was used as a standard.  The MCS-
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12 performed better than the other two self-reported measures in detecting depression 

cases identified by either EMR scheme.  

The observed low sensitivities for all of the self-reported measures could be due 

to such factors as subjects with diagnosed depression who were undergoing a treatment 

reported that they were doing well at the time of survey.  Table 3 showed that about 74%-

80% of participants with antidepressant dispensing records only reported no depression 

on all three measures.  Another factor is the time periods when depression was identified 

– at survey for the COH-QOL-depression and during the 4-week pre-survey period for 

the SFv2-depression and the MCS-12, as compared to the 12 months pre-survey for the 

EMR schemes.  A question from the Behavioral Risk Factor Surveillance System mental 

illness and stigma module [13] capturing whether individuals take medications might be 

added to increase sensitivity of the self-reported measures. 

The COH-QOL-depression with a cutoff point of ≥4 was selected from a 

suggested cutoff point from the validity studies of similar scales – the DT and MT – 

using the Hospital Anxiety and Depression Scale (HADS)[14,15] and the 9-item Patient 

Health Questionnaire (PHQ-9)[15] as criteria for depression, and performed second best 

after the MCS-12 in this analysis.  However, Figure 1a and 2a suggested that the use of a 

cutoff at ≥3 could be suitable in detecting depression.  The choice between a cutoff of ≥3 

or ≥4 on the MT was suggested to screen for general psychosocial morbidity or more 

severe depression cases [14].  Future studies include the validity assessment of the COH-

QOL-depression with cutoff of 3 or 4 against the HADS or PHQ-9 and a comparison 

between the COH-QOL-depression and the MT.  
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Several studies that tested the screening ability of the depression question from 

version 1 of SF-36 or SF-12 have suggested categorizing any responses of ‘a good bit, 

most, and all of the time’ as a positive screening[6,7,16].  Since a ‘good bit of the time’ 

response was removed from version 2 and showed little or no loss of information[17], the 

corresponding responses (some, most, and all of the time) in version 2 were tested.  Our 

analyses suggested lower sensitivities and higher specificities for the SFv2-depression 

item (Table 1) as compared to the depression question from version 1 tested against the 

Beck Depression Inventory (sensitivity=82.4% and specificity=68.6%,[7]).   

Our findings on the use of the MCS-12 with a cutoff ≤45.6 exhibiting the best 

sensitivity and high specificity supported the recommendation of the Vilagut study[10]. 

This cutoff point had been validated against the World Health Organization Composite 

International Diagnostic Interview version 3 among a large group of general population 

and showed a good screening and discrimination ability.  

The use of self-reported measures provided higher prevalence estimates (18.9%-

24.2%) than did use of the depression diagnosis from two EMR schemes (5.8%-15.4%, 

Table 1).  This observation is consistent with Noyes et al. (2011)[18], where depression 

prevalence based on a 15-item Geriatric Depression Scale (35%) conducted during an 

interview was higher than 21% ascertained from claims data of primary care patients.   

This study is the first to assess the utility of three self-reported depression 

measures as screening tools among RC survivors.  Although depression diagnosis was 

used as a standard method; the semi-structured interview, considered a gold standard, was 

not included.  A limitation, common to all self-reported assessments of perception and 
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behavior, is that the self-reported measures are subjected to a social-desirability bias, 

causing individuals to underreport bad behaviors or situations.  

Self-reported measures for depression have a high ability to exclude individuals 

with no diagnosed depression, but relatively low sensitivity.  Inclusion of a question on 

depression treatment in a survey may help improve sensitivity.  These measures still have 

the potential to be utilized for epidemiological studies when common screening 

instruments or EMRs are not available.   
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Table 1: Comparison between self-reported measures tools with depression diagnosis classification schemes at the time of survey (N = 557) 

Self-reported measurement tools 
All 

N (%) 

Depression Diagnosis Classification Schemes  

ICD9/Meds ICD9  

Depressed Not Depressed Depressed Not Depressed 

N (%)  86 (15.4%) 471 (84.6%) 32 (5.8%) 525 (94.3%) 

COH-QOL-CRC depression itema      

Levels of depressive feeling,  

Mean (SD)  

2.04 (2.38) 3.01 (2.72) 1.86* (2.27) 4.03 (2.61) 1.92* (2.31) 

  SE & SP PPV & NPV SE & SP PPV & NPV 

Depression categorized at cutoff ≥4 pt.      
Depressed, ≥  pt., N 124 (22.3) SE: 32.6 PPV: 22.6 SE: 43.8 PPV: 11.3 

Not depressed, <4 pt., N 433 (77.7) SP: 79.6 NPV: 86.6 SP: 79.1 NPV: 95.8 

SF-12 Health Survey version 2      

SFv2-Depressionb       

All, most, or some of the time, N 105 (18.9) SE: 26.7 PPV: 21.9 SE: 43.8 PPV: 13.3 

A little bit or none of the time, N 452 (81.2) SP: 82.6 NPV: 86.1 SP: 82.7 NPV: 96.0 

Depression categorized based on SF-12v2 

MCS scores 

 
 

    

Depressed (≤ 45.6), N 135 (24.2) SE: 37.2 PPV: 23.7 SE: 56.3 PPV: 13.3 

Not Depressed (> 45.6), N 422 (75.8) SP: 78.1 NPV: 87.2 SP: 77.1 NPV: 96.7 
COH-QOL-CRC: City of Hope Quality of Life Colorectal Cancer questionnaire;   SF-12v2: The SF-12 Health Survey version 2; MCS = Mental Component 
Summary; SP = specificity; SE = Sensitivity; PPV = positive predictive values; NPV = negative predictive values 
*p < 0.01 
aRelating to your ostomy [operation], to what extent are the following a problem for you at this time?: How much depression do you have? Response ranges from 0 
(none at all) to 10 (severe).  
bA single question asking “How much of the time, during the past 4 weeks, have you felt downhearted and depressed?” Responses can be all, most, some, a little 
bit, or none of the time 
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Table 2: Relationship between self-reported measures of recent depression and diagnosis of depression in the last 12 months as classified by various 
electronic medical record (EMR) diagnostic strategies. 

Diagnosed Depression 

based on different EMR 

classification schemes   

Odds of self-reporting depression for various depression measures by diagnosis 

COH-QOL-depressiona SFv2-depressionb MCS-12c 

Crude ORs (CI) Adj.d ORs (CI) Crude ORs (CI) Adj.d ORs (CI) Crude ORs (CI) Adj.d ORs (CI) 

Depressed based on 

ICD9/Medse 
1.89 (1.14-3.12) 1.60 (0.85-3.00) 1.73 (1.02-2.95) 1.46 (0.78-2.77) 2.12 (1.30-3.45) 1.83 (0.99-3.36) 

Depressed based on 

ICD9e  
2.93 (1.41-6.09) 1.73 (0.70-4.30) 3.71 (1.78-7.73) 2.54 (1.06-6.08) 4.48 (2.16-9.29) 3.16 (1.30-7.71) 

ORs = Odds Ratios; CI = 95% confidence interval 
aReporting ≥4 pt. on the COH-QOL-depression  
bReporting any of all, most, or some of the time on the SFv2-depression  
cReporting MCS score ≥45.6 MCS = Mental Component Summary from the SF12 Health Survey version 2 
dAdjusted for Charlson-Deyo co-morbidity index, physical and psychological well-being 
eParticipants with no diagnosed depression used as a reference group 
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Table 3: Self-reported depression measures by various algorithms for classifying diagnosed depression   

 Depression Diagnosis Algorithms 

ICD-9-CM only 

(N=9) 

Antidepressant 

record only 

(N=54) 

ICD-9-CM and 

antidepressant 

record (N = 23) 

ICD-9-CM or 

antidepressant 

record1 (N = 

86) 

 

 

Any ICD-9-

CM2 (N = 32) 

 

 

 N (%) N (%) N (%) N (%) N (%) 

COH-QOL-depression at 

cutoff ≥4 pt.  

     

Yes 2 (22.2) 14 (25.9) 12 (52.2) 28 (32.6) 14 (43.8) 

No 7 (77.8) 40 (74.1) 11 (47.8) 58 (67.4) 18 (56.2) 

SFv2 depression item: all, 

most or some of the time 

categorized as depressed  

     

Yes 4 (44.4) 9 (16.7) 10 (43.5) 23 (26.7) 14 (43.8) 

 No 5 (55.6) 45 (83.3) 13 (56.5) 63 (73.3) 18 (56.2) 

The MCS-12 at cutoff ≤45.6      

Yes 6 (66.7) 14 (25.9) 12 (52.2) 32 (37.2) 18 (56.3) 

No 3 (33.3) 40 (74.1) 11 (47.8) 54 (62.8) 14 (43.7) 
1EMR diagnostic scheme = ICD9/Meds  
2EMR diagnostic scheme = ICD9  
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Figure 1: Receiving Operative Curve for the three self-reported measures using different cut points for identifying diagnosed depression cases based 
on the ICD9/Meds scheme 
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Figure 2: Receiving Operative Curve for the three self-reported measures using different cut points for identifying diagnosed depression cases based 
on the ICD9 scheme 
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Abstract   

Purpose: To document history of diagnosed depression among long-term (≥5 years) 

rectal cancer (RC) survivors who received permanent ostomy or anastomosis and to 

associate post-surgical depression with long-term psychological well-being (PWB).  

Methods: Survey responses from long-term RC survivors with a continuous enrollment 

in Kaiser Permanente from surgery to survey date were linked with electronic medical 

records (EMR).  Depression diagnoses (ICD-9-CM codes and/or antidepressant 

dispensings) were extracted from the EMR between time of surgery and survey including 

periods at one- and five-year post-cancer diagnosis.   PWB was measured using the City 

of Hope Quality of Life Colorectal Cancer questionnaire.  Multiple linear regression 

assessed the adjusted association between PWB at survey and prior depression diagnoses.  

Results: Out of 370 subjects, 16.5 % and 13.5% had a diagnosis of depression during 

year 1 and at 5 years.  During year 1, anastomosis men were less likely to have 

depression than ostomy men (7.9%vs.25.7%, p<0.001), with no significant difference by 

surgery type among females (20.5%vs.17.1%).  At 5 years, no significant differences by 

surgical type within gender were observed.  PWB scores at survey were lower for 

survivors with depression during year 1 (p<0.001) and for ostomy survivors (p<0.01).  

Among survivors with recurrent depression diagnoses between surgery and survey, 

ostomy survivors had significantly worse PWB (Meanadj.=5.80, 95%CI=5.13-6.47) than 

anastomosis survivors (Meanadj.=7.15, 95%CI=6.61-7.69).      

Conclusions: Depression prevalence after surgery was higher in men with ostomy than in 

men with anastomosis or in women.  Depression may worsen long-term psychological 

well-being.  

Implications for Cancer Survivors: RC survivors should have depression screening and 

seek care, when present, to minimize depression sequelae.   
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Introduction  

In 2015, approximately 39,610 patients in the United States (U.S.) were newly 

diagnosed with rectal cancer [1].  The primary treatment options include either a tumor 

resection followed by a stoma (i.e., a permanent ostomy) or an anastomosis with or 

without a temporary stoma (i.e., an anastomosis) [2].  These treatments have resulted in 

69% of rectal cancer patients surviving five years or longer [3].  However, the 

consequences of both surgery types [4, 5] potentially can affect survivors’ long term 

well-being.   

A meta-analysis estimated that the prevalence of depression as defined by the 

Diagnostic and Statistical Manual of Mental Disorder, 4th edition, criteria was 18.3% 

among U.S. cancer survivors [6].  The prevalence of depression based on screening 

questionnaires among rectal cancer survivors with various durations since diagnosis was 

estimated to be between 10% – 31% depending on the type of surgery received [7-9] .  

However, these studies did not determine treated or diagnosed depression.  Data from 

electronic medical records (EMR) could potentially be used to ascertain the prevalence of 

diagnosed depression during specific periods among rectal cancer survivors.   

 Prior work has demonstrated that depression negatively impacts a cancer 

survivor’s prognosis [10], increases medical costs and financial burden for survivors and 

their families [11, 9], and reduces overall cancer survival [12-14].  Depression has also 

been negatively correlated with quality of life (QOL) in both physical and psychological 

domains for various cancer types [15-18].  
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  Among short-term colorectal cancer survivors (< 5 years post-diagnosis), 

depression was negatively correlated with QOL[19] and the relationship between self-

reported depression measured 6-8 months after a surgery and emotional QOL varied by 

the type of surgery received. [20].   Few studies among long-term survivors have 

explored cross-sectional associations between self-reported depression and emotional 

functioning [16] or health-related QOL [21].  We recently observed that 38.5% of long-

term rectal cancer survivors with self-reported current depression recalled that they were 

depressed immediately after surgery and perceived worse current financial burden 

compared those who reported being depressed only once or not at all [9].  This led us to 

investigate how depression after cancer diagnosis and surgery may impact long-term 

well-being.  

A large survey of long-term rectal cancer survivors was completed in 2010-2011 

among selected Kaiser Permanente (KP) medical groups.  Linkage of survey information 

with institutional clinical information provided a unique opportunity to ascertain the 

prevalence of diagnosed depression at various time periods by surgery type and gender 

and to explore the association between history of depression after cancer diagnosis and 

surgery with long-term psychological well-being (PWB).  

Materials and Methods  

Survey information of long-term rectal cancer survivors was collected between 

2010 and 2011 among KP members in Northern California (KPNC) or Oregon/Southwest 

Washington (KPNW).  Survey participants who had a continuous enrollment with KP 
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healthcare plans from time of surgery to survey interview were included.  Survey 

participants were linked to a clinical and administrative database.   

The study was coordinated at the University of Arizona Cancer Center and 

approved by its Internal Review Board, as well as those at both KP sites. The survey 

cover letter contained all elements of informed consent, and all participants gave implied 

consent by completing and returning the survey, a process that was approved by the 

IRBs. 

 

Study Population 

A detailed description of the survey participants and survey methods is available 

elsewhere[22].  Briefly, participants were selected if they were at least 5 years post-

cancer diagnosis in 2010, had received a permanent ostomy or an anastomosis with or 

without a temporary stoma as part of their treatment, and were KP members at the time of 

survey.  Members were excluded if, at the time of survey, they had requested no contact 

for research purposes or had severe mental illnesses or cognitive impairments which were 

determined from two or more ICD-9-CM diagnosis codes 290-299 recorded in the EMR.   

For this specific study analysis, survey participants were selected if they were 

continuously enrolled from the date of surgery to the survey date (henceforth, referred to 

as the follow-up period) with no gap between enrollments of more than 93 days.   

Enrollment records were available beginning January 1, 1960 for KPNW and 

January 1, 1997 for KPNC through 2014 for both groups.  

Clinical Definitions  
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Participants were considered to have diagnosed depression if their EMR contained 

at least one ICD-9-CM diagnostic code for depression, at least one antidepressant 

medication dispensing record, or having both a depression diagnostic code and 

antidepressant dispensing record in their EMR for the specified time periods.  ICD-9-CM 

depression codes included 296.2, 296.3, 298.0, 300.4, 309.0, 309.1, 309.28 or 311.  

Antidepressant classes included tricyclics, selective serotonin-reuptake inhibitors, 

serotonin-norepinephrine reuptake inhibitors, monoamine oxidase inhibitors, atypical, 

and other antidepressants.    

Percentages of survivors with diagnosed depression were computed for four time 

periods: a one-year period after surgery (i.e., surgery + 1 year, T1), at five-year post-

cancer diagnosis ± 6-month window (T2), a one-year period prior to survey date (T3), and 

a period from the second year post-surgically to the survey date (T4).  T1 and T4 together 

covered the entire follow-up period.   

History of depression was defined by the presence of diagnosed depression during 

T1 and T4, and four categories were survivors who had at least one diagnosed depression 

event only within T1, survivors who had a diagnosed depression event within T1 and had 

at least one diagnosed depression event within T4, survivors who had at least one 

depression event only within T4, and survivors who had no records of depression for the 

follow-up period.  The association between history of depression and psychological well-

being reported at survey was examined.  

Two general categories of rectal cancer surgical procedures were captured: an 

anastomosis with or without a temporary intestinal stoma (i.e., anastomosis) and an 



 

197 
 

intestinal stoma (i.e., permanent ostomy).  Self-reported surgery types were confirmed by 

chart reviews after receiving the surveys.   

Additional factors derived from the participants’ EMR include age at diagnosis 

and survey, duration since surgery, and the Charlson-Deyo co-morbidity index at the time 

of survey. 

Survey Item Definitions 

PWB was measured using the City of Hope Quality of Life Colorectal Cancer 

questionnaire (COH-QOL-CRC).  The full-length and the abridged versions without 

ostomy-specific items were included on the survey for participants with permanent 

ostomies and those with anastomoses, respectively [23].  The abridged version showed 

comparable reliability and construct validity to the unabridged version [24].  PWB, a 

subscale from the COH-QOL-CRC questionnaire, contained 13 items (unabridged) or 9 

items (abridged) covering various emotional and cognitive concerns (e.g., feeling in 

control, satisfaction in life, comfort with appearance, fear of recurrence, depression, and 

anxiety).  Scores from PWB items were summed and then divided by the number of 

items[25].  The PWB score ranged within an 11-point scale, where 0 meant poorest and 

10 meant best well-being. 

The Short Form 12-item Health Survey version 2 assessed health-related domains 

and provided two component summary measures, the physical and mental component 

summaries, which were weighted based on scoring algorithms across all 12 items[26].   

The physical component summary (PCS) scores ranged from 0 to 100, where higher 

scores represented better self-reported physical health. 
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Race, gender, educational attainment, partner status immediately prior to surgery, 

employment status, and household income were obtained from the survey.   

Analytical Methods 

Survey characteristics, gender, age at diagnosis, and surgery type for included and 

excluded subjects were compared using Student’s t-tests or chi-squared tests.  Frequency 

of subjects, PWB mean scores and standard deviations (SD), and percentages of survivors 

with depression after surgery by survey characteristic subgroups were computed.  The 

Student’s t-tests, ANOVA overall F-tests, or chi-squared tests were used to test whether 

there was a significant difference among subgroups.  Tukey’s Honest Significant 

Difference was used if ANOVA overall F-test was statistically significant at p<0.05.  The 

study site was examined as a confounder or an effect modifier because of a concern for 

any potential bias by the difference in enrollment availability.  All data management and 

analyses were conducted with Stata Statistical Software version 12.1 [27].  

Potential confounders were included in the models if they changed the β-

coefficient of the depression variable by more than 10%.  For comparisons of 

percentages, gender, partner status before surgery, and age at diagnosis were considered 

as potential confounders in logistic regression models.  For linear models, potential 

confounders included self-reported physical health (PCS scores), employment status, 

household income, educational attainment, gender, surgery type, time since cancer 

diagnosis, age at cancer diagnosis, and Charlson-Deyo comorbidity index at survey.  

Interaction terms were used to evaluate effect modifications by gender or surgery type, 

and were included if the associated p-value for the coefficient estimates were <0.10. 
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Comparisons of percentages of survivors with diagnosed depression by surgery 

type within each time period were conducted using logistic regression modelling. The 

linear regression model was used to assess the association between long-term PWB and 

history of depression.  Adjusted PWB means (Madj) and 95% confidence intervals 

(95%CIs) from the final model were reported. 

Results 

Descriptive statistics for a study population 

A total of 370 of the original 574 survey participants met the continuous 

enrollment criteria (Figure 1).  A total of 182 subjects (181 from KPNC and one from 

KPNW) did not have enrollment records available at surgery. Twenty-two of 392 

subjects had gaps in enrollment >93 days.  Included participants were older at cancer 

diagnosis [61.3 (SD=11.0) vs. 55.8 (10.0) years, p<0.01], and had a shorter time since 

surgery [10.2 (4.1) vs. 18.6 (6.0) years, p<0.01] than those who were excluded from the 

study analysis.  Percentage of depression at survey (included=16.5% vs. 

excluded=13.3%) and other characteristics were similar between two groups.  Among 

204 excluded participants, subjects with gaps between enrollments > 93 days were more 

likely to have income ≤ $30,000, less likely to have partner or be married before surgery, 

and had similar age at diagnosis and shorter time since diagnosis and surgery than those 

with no enrollment available at surgery (N=182).    

The study participants were on average 72.2 (SD=10.9) years of age at the survey 

with 10.2 (4.1) years since surgery (range = 1.3 – 36.1 years).   Median and average 

numbers of days between cancer diagnosis and surgery dates were 27 and 56.7 days, 



 

200 
 

respectively.  At the time of survey, 42.4% reported household income of $30,000-

$75,000 and 63.5% were retired or a home maker.  Approximately 58 % were male, 36.7 

% had completed college, and 70.5% had an anastomosis procedure performed. (Table 1)   

Also shown in Table 1 is that PWB scores were significantly higher among those 

participants with an anastomosis, those whose household income was higher than 

$30,000, and those who reported full/part time employment or were retired.  Percentages 

of survivors with depression after surgery (T1) were generally similar by survey 

characteristics, although the prevalence was higher among female survivors (19.8% vs. 

males=14.1%), and among participants who had permanent ostomies (22.9% vs. 

anastomosis=13.8%, p<0.05).  

Because of a concern for potential bias by the time difference in enrollment data 

availability, differences by study site were evaluated.   KPNC subjects (N=276) were 

more likely to have an anastomosis (73.2% vs. 62.8%, p=0.06), be in >$75,000 income 

bracket (31.1% vs. 13.9%, p<0.01), have higher percentages of non-White participants 

(18.9% vs. 3.3%, p<0.01) or being Hispanic (9.0% vs. 1.1%, p<0.05), have lower co-

morbidity index (0.68 vs. 1.50, p<0.01) and have shorter time since surgery (9.6 vs. 11.8 

years, p<0.01) than KPNW subjects (N=94).  Prevalence of depression at the time of 

survey did not differ by the study site (KPNC=15.2% vs. KPNW=20.2%).   

Percentages of survivors with diagnosed depression at various time periods 

 Within one year after surgery (T1), 16.5% (61 subjects, Table 2) had at least one 

diagnosed depression event.  Regardless of gender, 1-year survivors with an anastomosis 

(13.8%, 36/261) were 0.54 (95%CI=0.30-0.95) times less likely to have depression than 
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survivors with a permanent ostomy (22.9%, 25/109).   Males who received an 

anastomosis were 0.25 (95%CI=0.11-0.56) times less likely to have depression than 

males who underwent a permanent ostomy within one year after their surgery (Table 2).  

No difference by surgery type was observed among females. 

Approximately, 14% of survivors (males=9.9% vs. females=18.5%) had at least 

one depression diagnosis record at five-year post-cancer diagnosis ± 6-month window 

(T2).  However, at this time point, no difference by surgery type was observed in both 

male and female groups.   

Overall prevalence of depression among survivors with various durations since 

diagnosis (i.e., ascertained during 12-month period before the survey date, T3) was 

16.5%.  There was little difference in the percentages of subjects with depression 

between the permanent ostomy and the anastomosis groups (15.6% vs. 16.9%, 

respectively), although the prevalence was higher for females than for males (19.1% vs. 

14.6%, respectively).   

During the period from the second year post-surgically to the survey date (T4), 

37.6% had at least a depression diagnosis event.  Similar prevalence of depression was 

observed among permanent ostomy and anastomosis participants in each male (36.5% vs. 

31.7%, respectively) and female (45.7% vs. 42.6%, respectively) group.  

Association between history of depression and long-term PWB  

Fifteen subjects had at least one diagnosed depression event during the one-year 

period after surgery (T1) and did not have any event recorded after one year of surgery 

(T4); 46 had their first record of depression diagnosis during T1 and at least one event 
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during T4; and 93 subjects with no event during T1 had at least one depression diagnosis 

event during T4 (Table 3).  Of the 154 subjects with history of depression diagnosis, 23 

(14.9%) were recognized through having at least one recode of ICD-9-CM depression 

codes; 72 (46.8%) had at least one antidepressant record; and 59 (38.3%) had both 

records of a diagnostic code and an antidepressant.  

The final adjusted model included an interaction term between history of 

depression and surgery type (p-value for overall interaction = 0.05) and gender and time 

since surgery as covariates.  There was no statistically significant difference in adjusted 

mean scores by gender.   

Regardless of surgery type and when diagnosed depression events were recorded, 

having a history of depression was associated with lower long-term PWB (Table 3).  

Regardless of surgery type, subjects with a depression event after surgery (a diagnosis 

event during T1 only: Madj.=6.77; 95%CI=6.00-7.55, and diagnosis events during T1 and 

T4: Madj.=6.75; 95%CI=6.32-7.18) reported significantly lower long-term PWB than 

those who had no previous records of depression (Madj=7.86; 95%CI=7.67-8.06, Madj. 

differences of 1.09 and 1.11, respectively). 

Among those with depression events during both T1 and T4, survivors with 

permanent ostomies (Madj.=5.80; 95%CI=5.13-6.47) had significantly lower PWB scores 

than those with anastomoses (Madj.=7.15; 95%CI=6.61-7.69, Madj. difference of 1.35).  

Among those who were never depressed, having an anastomosis is associated with higher 

long-term PWB scores (anastomosis=8.05; 95%CI=7.82-8.27 vs. permanent 

ostomy=7.42; 95%CI=7.05-7.79).  
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Discussion 

 Approximately one in six rectal cancer survivors experienced depression after 

surgery of sufficient severity to result in a depression diagnosis.  About 20% and 14% of 

female and male rectal cancer survivors, respectively, had a depression diagnosis after 

surgery.  Of note, the prevalence of diagnosed depression for males was higher among 

those males with a permanent ostomy (25.7%) after having a surgery.  The percentage of 

male survivors with a depression diagnosis, however, decreased by the 5-year survival 

period. The prevalence of depression among females remained more consistent at all time 

periods, but no difference in surgery type was observed.  This study also demonstrated 

that survivors with a depression diagnosis event after surgery, regardless of gender and 

recurrent status, had poorer PWB years later.  Among survivors with evidence of 

recurrent depression diagnoses, those who had received a permanent ostomy had 

significantly worse PWB than did survivors with an anastomosis.    

Our findings were consistent with the health-related QOL study among long-term 

rectal cancer survivors from one of the three Kaiser-Permanente regions including 

Northern California, Northwest and Hawaii by Krouse et al. [28] such that both studies 

reported survivors with permanent ostomies were more likely to be depressed after 

surgery than those with anastomoses.  However, this current study finding departed from 

the Krouse study [28] in that gender modified the association between diagnosed 

depression after surgery and surgery type, while the Krouse study showed no difference 

in feeling depressed by surgery type among each gender.  The current study showed that 

males with permanent ostomies were more likely to have diagnosed depression after 
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surgery than males with anastomosis, whereas there was no difference by surgery type 

among females.   In addition, the observed 1.4:1 ratio of females to males with depression 

diagnosis after surgery differed from the previously reported 2:1 ratio  in the Krouse et al. 

2009 [28].  Although both our and Krouse studies included survivors from similar Kaiser-

Permanente regions, the Krouse study [28] had included the Hawaii region.  The Krouse 

study [28] was a matched cross-sectional survey, had a larger number of participants, and 

ascertained self-reported depressive feeling through a single question, “were you 

depressed after your ostomy [operation]?”  These study characteristics may contribute to 

the different findings.     

It is challenging to compare the prevalence of depression between populations 

and studies because various assessment tools, including screening instruments, structured 

interviews, and algorithms based on electronic and claim data, have been used.  

Electronic medical records and claims data have the advantage of assessing diagnosed 

and recorded depression with the ability to identify diagnoses over longer time periods 

without interviewing the individuals. Screening instruments and structured interviews 

require a combination of self-reporting and/or in-person interviews. These screening tools 

can measure behaviors and feelings that might not result in diagnoses.  

The prevalence of depression post-cancer diagnosis or post-treatment at one- or 

two-year periods varied across studies (Table 4).  The face-to-face interview United 

Kingdom study estimated self-reported depression at 17% among colorectal cancer 

survivors within 2 years post-diagnosis and treatment [29], which is similar to the 16.5% 

prevalence during the one-year period after surgery reported in our study.  However, we 
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recently reported for this current study population that 36% of long-term rectal cancer 

survivors recalled feeling depressed immediately after surgery [9].  A similar wide range 

of prevalence estimates has been observed among breast cancer survivors measured at 

12-month post-operatively, with a range from 4-45% depending on depression measures, 

whether it was a screening tool or structured interview [30].  In contrast, 2.5% of prostate 

cancer survivors from Surveillance, Epidemiology and End Results-Medicare linked 

database had a depression diagnosis within one year after cancer diagnosis [31].   

The current study also observed a similar prevalence of depression among these 

long-term rectal cancer survivors with various length of time since diagnosis to those 

reported among long-term colorectal cancer survivors (14% prevalence) in the QOL 

survey study [32], and the 15.5% among those with more than 4 years post-cancer 

diagnosis before the depression assessment in the 2002 Health and Retirement Study [33] 

(Table 4). 

 In our study, the prevalence of depression among men with a permanent ostomy 

was high after receiving surgery and decreased at five-year anniversary of cancer 

diagnosis; whereas the prevalence among women, regardless of surgery type, remained 

high throughout the time periods.  Previous studies on changes in depressive symptoms 

showed inconsistent findings.  A study among breast, lung, prostate and colon cancer 

survivors showed depressive symptoms declined over the one-year period after initial 

cancer diagnosis and women reported higher depressed mood scores over the period [34].  

Another study showed the prevalence of psychological distress among colorectal cancer 

survivors was higher in men than in women over the five-year post-diagnosis period [35].  
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The other study documenting anxiety and depression after prostate cancer diagnosis 

showed that levels of depression reduced significantly at 6-month follow up, but 

remained unchanged at 12-month and 5-year follow-ups [36].   

Having depression during two time periods – T1 and T4 – could reflect situations 

where survivors sought depression care for a longer time period or sought care once 

during T1 and then had a recurrent or relapse depression at some time during T4.  The 

observed longer-term or recurrent depression is associated with significantly lower PWB 

(longer-term/recurrent vs. no depression: Madj. difference = 1.11).  Specifically, among 

those with longer-term/recurrent symptoms, having a permanent ostomy lowered PWB 

significantly more than having an anastomosis (permanent ostomy vs. anastomosis: Madj. 

difference = 1.35).  The association could be explained by the evidence that depression 

may impair adherence to treatment [37] and was associated with a higher somatic 

symptom burden in cancer patients [15], which could impact patient PWB in the long 

term.  To judge the minimally important differences (MIDs) in outcome measures among 

long-term rectal cancer survivors, it was suggested, based on an empirical rule effect size 

method, that a MID for COH-QOL-CRC scale was 0.88 [28, 38].  Both mean differences 

exceeded the suggested MID, highlighting the influence of having longer-term/recurrent 

depression on long-term psychological well-being among this group of survivors.   

Survivors with a diagnosed depression event recorded only in T1 period reported 

significantly lower long-term PWB comparing to those who never had depression (Madj. 

difference of 1.09).  However, the finding is based on a small subgroup.  Future studies 

with a larger sample size are needed to confirm the observed temporal relationship.   
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About 30% (46/154) of those with a depression diagnosis during the follow-up 

period had had some forms of longer-term/recurrent depression (i.e., having diagnosed 

depression during two time periods – T1 and T4).  This number supported the notion that 

significant portion of patients being treated for depression had a chronic or recurrent 

pattern of depression [39, 40].      

Strengths and Limitations 

This study has strengths in that all participants had health insurance, and were 

likely to be treated for depression.  We could obtain an exposure that happened over a 

long period because medical records were available.  Our study was one of a few studies 

ascertaining the prevalence of diagnosed depression at various time periods and 

attempting to examine the long-term influence of depression among a large group of 

long-term U.S. rectal cancer survivors.   

The observed depression prevalence estimates were likely to be underestimated 

with the use of EMR or an administrative database because records of medical samples 

and prescriptions filled at a non-participating pharmacy may not be recorded [41].   

Depression prevalence could be further underestimated because of the survey’s exclusion 

criteria, and this study analysis included only those with a continuous enrollment.   

Some depression cases could be false positive since the depression definition in 

this study included pharmaceutical use of specific antidepressants, which could also be 

used for a variety of diseases other than depression [41, 42].  However, the algorithm for 

antidepressant use in this study has been shown to have optimal sensitivities and 

specificities [43], and prescribing an antidepressant without a depression diagnosis 
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recorded may exist since physicians may substitute other diagnoses because of concerns 

about confidentiality and reimbursements [41].   

A minor selection bias could potentially occur because of the difference in the 

availability of the enrollment records.  However, KP site did not distort or bias the 

associations of interest.  Survival bias may exist since only long-term survivors were 

included in the analysis.  Impact of depression on QOL among those who died within 5 

years post-diagnosis might be more severe since studies have shown that having 

depression impacts survival [12-14]. 

Implications 

Our findings of increased depression post-surgery underline the significance of 

depression assessments and interventions after surgery for rectal cancer patients, and the 

importance of monitoring symptoms throughout the cancer survivorship continuum.  

Futures studies should attempt to find an effective depressive symptom management 

strategy.   Cognitive behavioral stress management, which includes cognitive behavioral 

therapy and relaxation training, has been shown to improve QOL in short [44] and long 

terms [45, 46] among breast cancer survivors, and may offer a potential solution.  

However, changes in physiology after rectal cancer treatment differ from those after 

breast cancer treatment.   A future study is needed to verify if the cognitive behavioral 

stress management is effective for this population.  

Conclusions 

About 17% of long term rectal cancer survivors experienced depression sufficient 

to include a diagnosis of depression after receiving surgery.  Depression remained a 
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burden long after cancer diagnosis and treatment and influenced long-term psychological 

well-being.   The prevalence of depression post-surgically in men was higher among 

those receiving a permanent ostomy than among those undergoing an anastomosis 

procedure, but the prevalence decreased by the five-year post-cancer diagnosis time 

point. Women had higher depression prevalence at all times, regardless of surgery type, 

with little decrease over time.  The study findings suggested that depressive symptoms 

should be managed as early as possible after surgery to optimize survivors’ long-term 

emotional well-being.  Future studies should further assess factors associating with 

chronic or recurrent depression, as well as impacts on other domains of QOL, and 

identify an effective depression intervention for rectal cancer survivors.    
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Figure 1: Flow chart of included and excluded participants in the study among 
continuously enrolled Kaiser Permanente (KP) rectal cancer survivors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

574 subjects responded to 
the KP rectal cancer 

survivor survey 

Excluded: 

• 182 subjects with 
enrollment records not 

available at surgery date 

Included: 370 subjects with 

continuous enrollmenta  

aA continuous enrollment: Survivors who were members of KP healthcare plans during the 

period from the surgery date to the survey date with no gaps between enrollments >93 days. 

Excluded: 

• 22 with >93days gaps 

between enrollments 

392 subjects with 
enrollment data at time of 

surgery 
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Table 1: Survey characteristic for rectal cancer survivors by psychological well-being 
(PWB) mean scoresa at time of survey and frequency of depression diagnosisb after 
surgeryc  

Characteristics 
Total  

(N = 370) 

PWB scores at time 

of survey 

Cases with depression 

diagnosisb during 

surgery+1 yearc 

 N (%) Mean (SD) n (%) 

Gender    

Male 213 (57.6) 7.64 (1.48) 30 (14.1) 

Female 157 (42.4) 7.42 (1.61) 31 (19.8) 

Surgery type    

Anastomosis 261 (70.5) 7.70 (1.48)** 36 (13.8)* 

Permanent ostomy 109 (29.5) 7.18 (1.62) 25 (22.9) 

Education attainment    

High school or less 105 (30.8) 7.31 (1.41)* 18 (17.1) 

Some college or vocational training 111 (32.5) 7.56 (1.60) 25 (22.5) 

College grad or higher 125 (36.7) 7.85 (1.41) 14 (11.2) 

Partner status before surgery    

With a partner or married 266 (72.7) 7.67 (1.47)** 41 (15.4) 

Single, divorced, separated, or widowed 100 (27.3) 7.18 (1.68) 19 (19.0) 

Household income at survey    

≤30 K 104 (30.9) 7.23 (1.58)* 22 (21.2) 

$30,001-$75,000 143 (42.4) 7.74 (1.53) 20 (14.0) 

>$75,000 90 (26.7) 7.72 (1.44) 15 (16.7) 

Employment at survey    

Full time or part time 113 (31.0) 7.74 (1.37)*** 22 (19.5) 

Retired or home maker 232 (63.5) 7.60 (1.50) 31 (13.4) 

Unemployed, on disability, or other 20 (5.5) 5.98 (1.88) 5 (25.0) 

Race     

White 298 (85.1) 7.62 (1.52) 50 (16.8) 

Other races 52 (14.9) 7.21 (1.56) 6 (10.7) 

Ethnicity     

Hispanic 25 (7.0) 7.44 (1.66) 6 (24.0) 

Non-Hispanic 331 (93.0) 7.57 (1.53) 54 (16.3) 

aPsychological Well-Being scores range from 0 – 10 where10 means highest positive PWB  
bDocumented depression diagnosis = Documented depression diagnosis and/or treatment  



 

213 
 

cSurgery + 1 year = a period of one year after the surgery date.   
p-values for student’s t-test or ANOVA overall F-test; *p<0.05; **p<0.01, ***p<0.001 



 

214 
 

Table 2:  Prevalence of rectal cancer survivors with at least one documented depression diagnosis and/or treatment during various time 
periods and the odds ratios (OR) of a depression diagnosis by gender and surgery type (N = 370)  

Prevalence of documented 

depression diagnosis at 

various time periods 

Male (N = 213) Female (N = 157) 

Total 

n (%) 

Permanent 

Ostomy 

(N = 74) 

Anastomosis 

(N = 139) 

Permanent 

Ostomy 

(N = 35) 

Anastomosis 

(N = 122) 

n (%) OR n (%) OR (95%CI) n (%) OR n (%) OR (95%CI) 

T1: (Surgery + 1 year)a 
19 

(25.7) 
Ref. 11 (7.9) 

0.25 (0.11-

0.56) 
6 (17.1) Ref. 

25 
(20.5) 

1.25 (0.47-
3.33) 

61 (16.5) 

T2: Five years after cancer 
diagnosis (± 6 months) 

7 (9.5) Ref. 
 14 

(10.1) 
1.07 (0.41-

2.78) 
5 (14.3) Ref. 

 24 
(19.7) 

1.47 (0.52-
4.19) 

50 (13.5) 

T3: (Survey date – 1 year)b 
12 

(16.2) 
Ref. 

19 
(13.7) 

0.82 (0.37-
1.79) 

5 (14.3) Ref.  
 25 

(20.5) 
1.55 (0.54-

4.39) 
61 (16.5) 

T4: From the second year 
after surgery to the survey 
date 

27 
(36.5) 

Ref. 
44 

(31.7) 
0.81 (0.45-

1.46) 
16 

(45.7) 
Ref. 

52 
(42.6) 

0.88 (0.41-
1.88) 

139 
(37.6) 

aWithin one year after surgery; bOne year prior to the survey date. OR: Odds Ratio; 95%CI = 95% Confidence Interval  

Bolded indicated significant odds ratios 
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Table 3: Adjusteda mean scores of psychological well-being at the time of survey by presence of documented depression diagnoses by 
gender and surgery type (N= 370) 

Adj. Mean = Adjusted means; 95%CI = 95% Confidence Interval 

aAdjusted means estimated from an adjusted model with an interaction term between history of depression and surgery type, and covariates included gender and time since surgery. 
The adjusted means can range from 0 – 10 where10 means best well-being.   

bp-value for overall interaction effect = 0.05 (p < 0.1).  cAnastomosis includes subjects with or without a temporary ostomy 

T1: the one year period after surgery, T4: The period starting from the second year after surgery to the survey date.  Bolded numbers showed non-overlapping confidence intervals 
indicating significant differences by surgery type.  Italic bolded numbers showed significant differences between those with and without history of depression.   

 

All 

Adj. Mean 

(95%CI) 

Gender 

Adj Mean 

(95%CI) 

Surgery Typeb 

Adj. Mean 

(95%CI) 

Male Female 
Permanent 

Ostomy 
Anastomosisc 

N 370 213 157 109 261 

All 
7.55 

(7.40-7.69) 
7.64 

(7.45-7.84) 
7.41 

(7.18-7.64) 
7.18 

(6.90-7.46) 

7.70 

(7.53-7.88) 

History of depression       

Documented only in the T1 period (N = 15) 
6.77 

(6.00-7.55) 

6.87 
(6.08-7.66) 

6.64 
(5.85-7.43) 

7.18 
(6.11-8.25) 

6.60 
(5.60-7.61) 

Documented in both T1 and T4 periods (N = 46) 
6.75 

(6.32-7.18) 

6.85 
(6.39-7.31) 

6.62 
(6.17-7.06) 

5.80 

(5.13-6.47) 

7.15 

(6.61-7.69) 

Documented only in the T4 period (N = 93) 
7.34 

(7.05-7.64) 

7.44 
(7.12-7.77) 

7.21 
(6.87-7.55) 

7.30 
(6.72-7.88) 

7.36 
(7.02-7.71) 

No depression recorded (N = 216) 
7.86 

(7.67-8.06) 

7.96 
(7.74-8.19) 

7.73 
(7.46-8.00) 

7.42 

(7.05-7.79) 

8.05 

(7.82-8.27) 
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Table 4: Prevalence of depression measured at various time periods compared to other studies  
Time periods of 

depression 

measured 

Overall 

observed 

prevalence  

Other Studies 

Cancer site  Time periods of depression 

measured 

Depression Measures Reported 

Prevalence  

Post-surgery 16.5% Colorectal [29] 
2 years post-diagnosis and 
treatment 

HADS Depression Scalea 17% 

  
Rectal receiving either a colostomy 
or anastomosis [9] 

Recall of the period 
immediately after having a 
surgery 

A single itemb 36% 

  Breast [30] 12-month post operatively 
Screening tools (scales)c 
 
Diagnostic Interviewsd 

6-45% 
 

4-20% 

  Prostate [31] 1 year post-diagnosis 
ICD-9-CM codes: 296.2, 
296.3, 300.4, 309.0, 
309.1, 298.0, 311  

2.5% 

At 5 years after 
cancer diagnosis 

13.5% 
Prostate receiving radiotherapy 
[36] 

At 5-year follow-up CES-D Scalee 22% 

Long-term with 
various time since 
diagnosis 

16.5% Colorectal [32] At least 5 years post-diagnosis CES-D Scalee 14% 

  
Rectal receiving either a colostomy 
or anastomosis [9] 

At least 5 years post-diagnosis 
SF-12v2f Mental 
Component Summary 
scores with a cutoff ≤45.6 

24.7% 

  
Mixed; mainly breast, endometrial, 
cervical, colorectal and 
prostate[33]   

At least 4 years post-diagnosis 
A brief version CES-D 
Scaleg  

15.5 

  Breast, prostate and colorectal [47] At least 5 years post-diagnosis  CES-D Scalee  24% 

aHospital Anxiety and Depression Scale – Depression subscale, cutoff ≥8.  bA single question: “were you depressed after having your ostomy [operation]?” cScales 
included HADS Depression scale ≥8 and an 11-point depression scale. dDiagnostic interviews included Research Diagnostic Criteria, Present State Examination, and 
Rotterdam Symptom Checklist. eCenter for Epidemiological Studies Depression Scale, Cutoff for clinical depressive symptoms = Score ≥16. f12-item Short Form 
Health Survey version 2, gCutoff - yes on ≥4 items  
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APPENDIX D: SUPPLEMENTAL MATERIALS FOR MANUSCRIPT 2 AND 3 

 Appendix D includes supplemental materials for manuscript 2 and 3.  

Specifically, this appendix is divided into two main sections – Assessment of various 

enrollment periods and additional tables excluded from the manuscript 3.     

a. Assessment of various enrollment periods 

An assessment of various enrollment criteria included reports on prevalence of 

depression for each enrollment period (Table 1), comparisons between characteristics of 

subjects who met and who did not meet each enrollment period (Table 2), and contrasts 

between characteristics of participants by diagnosed depression status at each enrollment 

time period (Table 3).   

Enrollment periods being considered as inclusion criteria for the analysis of 

specific aim 3 included 12 months pre-cancer diagnosis (T1), 2) 12 months post-surgery 

(T2), 3) at five-year post-cancer diagnosis (± 6-month window, T3), 4) 12 months pre-

survey date (T4), and 5) a continuous enrollment period from the surgery date to the 

survey date (T5).   

Participants were included in the analysis, if they had a full 12-month enrollment 

with KP during these various 12-month periods (T1-T4).  Subjects included in T4 were 

567 original surveyed subjects with enrollment records available during one year prior to 

the survey date.  Nine surveyed subjects did not have enrollment data available and were 

excluded for this analysis.  A continuous enrollment was defined as participants had a 

membership with KP for the entire T5 period with gaps between enrollments no more 

than 93 days.   
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For example, 344 participants had a full 12-month enrollment pre-cancer 

diagnosis (T1) and were included the analyses (Table 1).  Thirty-two (9.3%) of 344 

participants had diagnosed depression during T1, with five had at least one record of ICD-

9-CM codes for depression only, 18 had at least one record of antidepressant only, and 9 

had records of both ICD-9-CM code and antidepressant.  Approximately 16% had 

depression diagnosis during a year post-surgery (T2), and 12% were depressed at five-

year post-cancer diagnosis.   

Table 2 shows participants’ characteristics by enrollment status for each 

enrollment time period of T1 – T4, excluding the continuous enrollment period (T5) which 

was shown on Table 4.  For enrollment period T1, 223 participants were excluded and 

was older at the time of survey than those who met the enrollment criteria for T1 

[75.3(SD=10.6) vs 71.8(10.8), p < 0.01].   

Consistently throughout the T1 – T3 periods, participants who met the enrollment 

criteria were likely to be younger at the time of survey, had shorter time since cancer 

diagnosis, and were less likely to receive a permanent ostomy than did excluded 

participants.  Importantly, no significant difference in percentages of subjects with 

diagnosed depression between subjects included and excluded based on enrollment status 

for any periods, including T5 (Table 2 and 4).  Selection bias by enrollment status would 

be potentially minimal.   

Table 3 shows characteristics of participants included in each period of T1 – T4 by 

diagnosed depression status.    Female were more likely to have diagnosed depression 

during T1 and T3 (Table 3).  Proportion of individuals with a diagnosed depression did 
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not differ by surgery types throughout all enrollment periods.  For each enrollment 

period, subjects with and without depression had similar average age at the time of 

survey.  
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Table 1: Proportions of clinically diagnosed depression for each time period and by diagnostic 

algorithms among survey participants who were members of Kaiser Permanente  

Enrollment Time 

Periods 

Total 

(N) 

Prevalence of clinical depression by different diagnostic 

algorithms, N (%) 

By ICD-9-

CMa only 

 

By 

antidepressant 

records only 

 

By ICD-9-CM 

and 

antidepressant 

use 

ICD-9-CM or 

antidepressant 

use or both 

A year prior to cancer 
diagnosis (T1) 

344 5 (1.5) 18 (5.2) 9 (2.6) 32 (9.3) 

A year after surgery (T2) 394 12 (3.0) 35 (8.9) 15 (3.8) 62 (15.7) 

At 5 years post cancer 
diagnosis (± 6 months) 
(T3) 

465 1 ( 0.2) 40 (8.6) 13 (2.8) 54 (11.6) 

A year pre-survey date 
(T4) 

567 9 (1.6) 55 (9.7) 24 (4.2) 88 (15.5) 

A period from surgery to 
the survey datec (T5) 

370 23 (6.2) 72 (19.6) 59 (16.0) 154 (41.6) 

aICD-9-CM: The international classification of diseases, ninth revision, clinical modification 
bAntidepressant medication dispensing records (see Appendix D for details) 
cContinuous enrollment = having memberships with KP for the entire period with gaps between 

enrollments <93 days  
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Table 2: Characteristics of participants by Kaiser Permanente enrollment status for each enrollment time period 
 

All (T4) 

Enrolled during one year prior 

to cancer diagnosis (T1) 

Enrolled during a year after 

surgery (T2) 

Enrolled at 5 years post cancer 

diagnosis (± 6 months) (T3) 

Yes No p* Yes No p* Yes No p* 

Total, N (%) 567 344 (60.7) 223 (39.3)  394 (69.5) 173 (30.5)  465 (82.0) 102 (18.0)  

Female, N (%) 234 (41.3) 147 (42.7) 87 (39.0) .38 166 (42.1) 68 (39.3) .53 195 (41.9) 39 (38.2) .49 

Age at survey, Mean (SD) 73.2 (10.8) 71.8 (10.8) 75.3 (10.6) < .01 71.7 (10.9) 76.7 (9.8) < .01 72.2 (10.9) 77.6 (9.5) < .01 

Age at cancer diagnosis, 

Mean (SD) 
59.3 (10.9) 61.3 (10.9) 56.3 (10.2) <.01 60.8 (11.0) 55.9 (9.9) < .01 60.4 (11.0) 54.4 (9.0) < .01 

Time since cancer 

diagnosis, Mean (SD) 
13.3 (6.4) 10.0 (4.1) 18.4 (5.9) <.01 10.3 (4.1) 20.2 (5.1) < .01 11.3 (4.4) 22.7 (5.6) < .01 

  N (%) N (%)  N (%) N (%)  N (%) N (%)  

Education 

High school or less 

College or vocational+  

College grad or higher 

 
156 (30.3) 
167 (32.4) 
192 (37.3) 

 
101 (32.1) 
102 (32.3) 
112 (35.6) 

 
55 (27.5) 
65 (32.5) 
80 (40.0) 

.48 

 
113 (31.4) 
117 (32.5) 
130 (36.1) 

 
43 (27.7) 
50 (32.3) 
62 (40.0) 

.63 

 
127 (30.0) 
139 (32.9) 
157 (37.1) 

 
29 (31.5) 
28 (30.4) 
35 (38.1) 

.9 

Surgery type  

Permanent Ostomy 

Temporary Ostomy 

Anastomosis 

 
181 (31.9) 
65 (11.5) 
321 (56.6) 

 
101 (29.4) 
47 (13.6) 
196 (57.0) 

 
80 (35.9) 
18 (8.1) 

125 (56.0) 

 
.06 

 
117 (29.7) 
53 (13.4) 

224 (56.9) 

 
64 (36.9) 
12 (7.0) 

97 (56.1) 

 
.04 

 
135 (29.0) 
58 (12.5) 

272 (58.5) 

 
46 (45.1) 

7 (6.9) 
49 (48.0) 

 
.005 

Clinically diagnosed 

depression at survey 

Depressed 

Not depressed 

 
88 (15.5) 
479 (87.5) 

 
54 (15.7) 
290 (84.3) 

 
34 (15.3) 
189 (84.8) 

.9 
 

63 (16.0) 
331 (84.0) 

 
25 (14.5) 

148 (85.5) 
.64 

 
73 (15.7) 

392 (84.3) 

 
15 (14.7) 
87 (85.3) 

.8 

+some college or vocational training 
*p-value based on t-test for continuous variables or chi-squared test for categorical variables 
aexcluding the continuous enrollment period (T5) from one year prior to cancer diagnosis to the survey date (the characteristics by subjects with and without continuous 
enrollment were presented in the next section, Table D4) 
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Table 3: Characteristics of participants by clinically diagnosed depression at each enrollment time period  
 Enrolled at least one year prior to 

cancer diagnosis, N = 344 (T1) 
Enrolled during a year after 

surgery, N = 394 (T2) 
Enrolled at 5 years post cancer 

diagnosis (± 6 months), N = 465 (T3) 
Enrolled at survey date, N = 567 

(T4) 

 Clinically diagnosed depression Clinically diagnosed depression Clinically diagnosed depression Clinically diagnosed depression 

Yes No p Yes No p Yes No P Yes No p 

Total, N (%) 32 (9.3) 312 (90.7)  62 (15.7) 332 (84.3)  54 (11.6) 411 (88.4)  88 (15.5) 479 (84.5)  

Age*, mean (SD) 72.3 (11.1) 71.7 (10.8) .78 69.6 (11.6) 72.0 (10.8) .11 71.8 (10.9) 72.3 (10.9) .78 72.7 (10.6) 73.3 (10.9) .68 

             

 N (%) N (%)  N (%) N (%)  N (%) N (%)  N (%) N (%)  

Gender  
Male 
Female 

 
13 (40.6) 
19 (59.4) 

 
184 (59.0) 
128 (41.0) 

 
.046* 

 
30 (48.4) 
32 (51.6) 

 
198 (59.6) 
134 (40.4) 

 
.1 

 
23 (42.6) 
31 (57.4) 

 
247 (60.1) 
164 (39.9) 

 
.014* 

 
47 (53.4) 
41 (46.6) 

 
286 (59.7) 
193 (40.3) 

 
.27 

Surgery type 
Permanent Ostomy 
Temporary Ostomy 
Anastomosis 

8 (25.0) 
6 (18.8) 

18 (56.2) 

93 (29.8) 
41 (13.1) 

178 (57.1) 
.64 

25 (40.3) 
8 (12.9) 

29 (46.7) 

92 (27.7) 
45 (13.5) 
195 (58.7) 

.13 
13 (24.1) 
7 (13.0) 

34 (62.9) 

122 (29.7) 
51 (12.4) 

238 (57.9) 
.69 

26 (29.5) 
11 (12.5) 
51 (58.0) 

225 (32.4) 
54 (11.3) 

270 (56.37) 
.85 

             
*Age is age at survey date 



 

228 
 

b. Additional tables for manuscript 3   

The following were additional tables containing information regarding the 

comparisons of subjects with and without a continuous enrollment by survey 

characteristics and the analysis for a potential selection bias by KP site. These statistics 

were described but not presented as tables in the manuscript 3.   

  Comparisons between included and excluded subjects in the analyses for 

manuscript 3: A decision on using a continuous enrollment as inclusion criteria for the 

analyses of the manuscript 3 was made such that we would be able to follow the same 

group of subjects for an entire period and all depression information would be available 

for analysis throughout the period.  

A total of 370 subjects met the continuous enrollment criteria.  The characteristics 

of included participants were slightly different from those of the excluded regarding age 

at the time of survey, time since diagnosis, and co-morbidity index (Table 4a and 4b); 

however, other characteristics were similar in both groups. Most importantly, proportions 

of diagnosed depression during one year pre-survey date were similar in both included 

(16.5%) and excluded (13.3%) subjects.     

Assessment of potential selection bias: Enrollment records were available as of 

January 1, 1960 for KPNW and January 1, 1997 for KPNC participants.   

A selection bias, which may potentially arise from this difference, was addressed 

by (through conducing statistical analyses) comparing characteristics and proportion of 

diagnosed depression by KP site.  Table 5 showed that KPNC subjects were different 

from KPNW subjects with regard to time since diagnosis, race, ethnicity, income 



 

229 
 

categories, and co-morbidity index at the time of survey.  However, proportions of 

individuals with diagnosed depression during a year pre-survey date were similar in both 

sites.   
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Table 4a: Survey characteristics for rectal cancer survivors includeda and excluded from 
the study analysis  

 
Included 

(N = 370) 

Excluded 

 criteria (N = 204) 
p-valueb 

 N (%) N (%)  

Gender    

Male 213 (57.6) 127 (62.3)  

Female 157 (42.4) 77 (37.7) 0.27 

Surgery type    

Permanent ostomy 109 (29.5) 72 (35.3) 0.15 

Anastomosis 261 (70.5) 132 (64.7)  

Cases with depression diagnosis  61 (16.5) 26 (13.3) 0.32 

Education Attainment    

High school or less 105 (30.8) 52 (28.9) 0.68 

Some college or vocational training 111 (32.5) 55 (30.5)  

College grad or higher 125 (36.7) 73 (40.6)  

Income    

≤30 K 104 (30.9) 56 (29.6) 0.79 

$30,001-$75,000 143 (42.4) 86 (45.5)  

>$75,000 90 (26.7) 47 (24.9)  

Employment status    

Full time or part time 113 (31.0) 48 (23.9) 0.12 

Retired or home maker 232 (63.5) 145 (72.1)  

Unemployed, on disability, or other 20 (5.5) 8 (4.0)  

Race     

White 298 (85.1) 154 (78.2) 0.04 

Other races 52 (14.9) 43 (21.8)  

Ethnicity     

Hispanic 25 (7.0) 11 (5.6) 0.52 

Non-Hispanic 331 (93.0) 185 (94.4)  

Partner status at surgery     

Partnered or married 266 (72.7) 157 (78.1) 0.16 

Single, divorced, separated, or widowed 100 (27.3) 44 (21.9)  

 Mean (SD) Mean (SD)  

Age at diagnosis (years) 61.31 (11.00) 55.77 (9.96) < 0.01 

Time since diagnosis (years) 10.32 (4.05) 18.65 (5.90) < 0.01 

Time since surgery (years) 10.16 (4.09) 18.62 (6.04) < 0.01 

Age at survey 72.15 (10.93) 75.02 (10.60) < 0.01 

Psychological Well-being scoresc 7.55 (1.54) 7.82 (1.41) 0.03 

Co-morbidity index 0.89 (1.41) 0.69 (1.04) 0.08 

aIncluded: Participants who were continuously enrolled from surgery date to the survey date with no gaps between enrollments more 
than 93 days. bp-value for student t’s test or chi-squared test. cPsychological well-being scores range from 0 – 10 with 10 means best 
outcome/positive psychological well-being  
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Table 4b: Study characteristics for rectal cancer survivors among included, excluded and 
those with no enrollment available  

 
Included1 

(N = 370) 

 Excluded2  

(N = 22) 

No enrollment available3 

N = 182 

 N (%) N (%) N (%) 

Gender    

Male 213 (57.6) 13 (59.1) 114 (62.6) 

Female 157 (42.4) 9 (40.9) 68 (37.4) 

Surgery type    

Permanent ostomy 109 (29.5) 6 (27.3) 66 (36.3) 

Anastomosis 261 (70.5) 16 (72.7) 116 (63.7) 

Cases with depression diagnosis 61 (16.5) 1 (4.6) 25 (14.5) 

Education Attainment    

High school or less 105 (30.8) 6 (35.3) 46 (28.2) 

Some college or vocational training 111 (32.5) 6 (35.3) 49 (30.1) 

College grad or higher 125 (36.7) 5 (29.4) 68 (41.7) 

Income    

≤30 K 104 (30.9) 12 (54.6) 44 (26.4) 

$30,001-$75,000 143 (42.4) 7 (31.8) 79 (47.3) 

>$75,000 90 (26.7) 3 (13.6) 44 (26.4) 

Employment statusc    

Full time or part time 113 (31.0) 7 (31.8) 41 (22.9) 

Retired or home maker 232 (63.5) 13 (59.1) 132 (73.7) 

Unemployed, on disability, or other 20 (5.5) 2 (9.1) 6 (3.4) 

Race     

White 298 (85.1) 16 (72.7) 138 (78.9) 

Other races 52 (14.9) 6 (27.3) 37 (21.1) 

Ethnicity     

Hispanic 25 (7.0) 0 (0.0) 11 (6.3) 

Non-Hispanic 331 (93.0) 22 (100.0) 163 (93.7) 

Partner status at surgeryb     

Partnered or married 266 (72.7) 11 (50.0) 146 (81.6) 

Single, divorced, separated, or 

widowed 
100 (27.3) 11 (50.0) 33 (18.4) 

 Mean (SD) Mean (SD) Mean (SD) 

Age at diagnosis (years)c 61.31 (11.00) 52.68 (8.37) 56.15 (10.09)c 

Time since diagnosis (years)c 10.32 (4.05) 11.39 (5.48) 19.54 (5.33)c 

Time since surgery (years)c 10.16 (4.09) 11.20 (5.52) 19.52 (5.47)c 

Age at survey 72.15 (10.93) 64.57 (7.38) 76.29 (10.24)c 

Psychological Well-being scores4 7.55 (1.54) 7.62 (1.21) 7.85 (1.44) 

Co-morbidity index 0.89 (1.41) 0.68 (1.32) 0.69 (1.01) 

1Included participants with a continuous enrollment from the surgery date to the survey 2Did not meet a continuous enrollment 
definition; 3enrollment records not available at surgery date; 4psychological well-being scores range from 0 – 10 where 10 means 
highest positive psychological well-being; ap < 0.05, bp < 0.01, cp < 0.001 for chi-squared test or ANOVA overall F-test 
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Table 5: Characteristics by site among participants with a continuous enrollment in Kaiser 

Permanente planǂ (N = 370) 

 
KPNC 

(N = 276) 

KPNW 

(N = 94) 
p-value* 

 N (%) N (%)  

Gender    

Male 162 (58.7) 51 (54.3) 0.45 

Female 114 (41.3) 43 (45.7)  

Surgery type    

Permanent ostomy 74 (26.8) 35 (37.2) 0.06 

Anastomosis 202 (73.2) 59 (62.8)  

% cases with depression diagnosis during the 

period of surgery to the survey date 
118 (42.8) 36 (38.3) 0.45 

% cases with depression diagnosis at survey 42 (15.2) 19 (20.2) 0.26 

Education attainment    

High school or less 81 (32.1) 24 (27.0) 0.18 

Some college or vocational training 75 (29.8) 36 (40.4)  

College grad or higher 96 (38.1) 29 (32.6)  

Income    

≤30 K 69 (27.5) 35 (40.7) 0.004 

$30,001-$75,000 104 (41.4) 39 (45.4)  

>$75,000 78 (31.1) 12 (13.9)  

Employment status    

Full time or part time 88 (32.5) 25 (26.6) 0.55 

Retired and not working 169 (62.4) 63 (67.0)  

Unemployed, on disability, or other 14 (5.2) 6 (6.4)  

Race     

White 211 (81.2) 87 (96.7) <0.001 

Other races 49 (18.9) 3 (3.3)  

Ethnicity     

Hispanic 24 (9.0) 1 (1.1) 0.01 

Non-Hispanic 244 (91.0) 87 (98.9)  

 Mean (SD) Mean (SD)  

Age at survey (years) 71.71 (10.93) 73.44 (10.89) 0.19 

Age at diagnosis (years) 61.43 (11.11) 60.96 (10.70) 0.72 

Psychological Well-being scores** 7.52 (1.55) 7.61 (1.52) 0.64 

Co-morbidity index 0.68 (1.16) 1.50 (1.84) < 0.01 

Time since diagnosis (years) 9.72 (2.47) 12.06 (6.53) < 0.01 

Time since surgery (years) 9.59 (2.50) 11.83 (6.64) < 0.01 

ǂA continuous enrollment is defined as participants who were enrolled from the surgery date to the survey date with no 
gaps between enrollments more than 93 days. *p-value for student t’s test or chi-squared test; statistical tests included 
missing category **psychological well-being scores range from 0 – 10 with 10 means best outcome/positive 
psychological well-being  
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APPENDIX E: SURVEY INSTRUMENTS 

ANASTOMOSIS VERSION
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APPENDIX F: ICD-9-CM AND ANTIDEPRESSANT LIST 

ICD-9-CM Depression 

Codes 

Descriptions 

296.2 Major depressive disorder, single episode 

296.3 Major depressive disorder, recurrent 

298.0 Depressive type psychosis 

300.4 Neurotic depression 

309.0 Adjustment disorder with depressed mood 

309.1 Prolonged depressive reaction 

309.28 Adjustment disorder with mixed anxiety and depressed mood 

311 Depressive disorder, Not otherwise specified (NOS) 

 

ANTIDEPRESSANTS BY TYPE  

 

Tricyclics  

Generic Name Brand Name 

Amitriptyline Elavil, Endep 

Clomipramine Anafranil 

Desipramine Norpramin, Pertofrane 

Doxepin Adapin, Sinequan 

Imipramine Tofranil 

Nortriptyline Pamelor 

Amoxapine Amokisan, Asendin, Asendis, Defanyl, 
Demolox, Moxadi 

Protriptyline Vivactil 

Trimipramine Surmontil 

 
Selective Serotonin Reuptake Inhibitors (SSRIs)  

Generic Name Brand Name 

Fluoxetine Prozac 

Fluvoxamine Luvox 

Paroxetine  

Sertraline Zoloft, Lustral 

Citalopram Celexa 

Escitalopram Lexapro, Cipralex 

 
Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) 

Generic Name Brand Name 

Desvenlafaxine  Pristiq  
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Monoamine Oxidase Inhibitors (MAOIs)  

Generic Name Brand Name 

Tranylcypromine Parnate 

Phenelzine Nardil 

Selegiline  [L-Deprenyl] Eldepryl, Zelapar, Emsam 

Isocarboxazid  Marplan 

 
Atypical Antidepressants 

Generic Name Brand Name 

Bupropion hydrobromide  Wellbutrin, Aplenzin  

Venlafaxine  Effexor 

Mirtazapine  Remeron 

Nefazodone  Serzone, Nefadar 

Trazodone  Desyrel 

 
Other Antidepressants  

Generic Name Brand Name 

Maprotiline  Ludiomil 

Duloxetine  Cymbalta 

 


