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Abstract

Objectives—Type of surgery for rectal cancer (RC), including permanent ostomy (PO), 

temporary ostomy followed by anastomosis (TO), or initial anastomosis (AN), can affect 

psychological and financial well-being during active treatment. However, this relationship has not 

been well-studied among long-term survivors (≥5 years post-diagnosis).

Methods—A mailed survey with 576 long-term RC survivors who were members of Kaiser 

Permanente was conducted in 2010–2011. Prevalence of current depression was ascertained using 

a score of ≤45.6 on the Short Form-12 version 2 mental component summary. Perceived financial 

burden was assessed using a Likert scale ranging from 0 (none) to 10 (severe). Regression 

analyses were used to measure associations after adjustment for covariates.

Results—The overall prevalence of depression was 24% among RC survivors with the highest 

prevalence among those with history of PO (31%). The adjusted odds of depression among TO 

and AN survivors was lower than among PO survivors, 0.42 (CI95% 0.20–0.89) and 0.59 (CI95% 

0.37–0.93), respectively. Twenty two percent perceived moderate-to-high current financial burden 

(≥4 points). PO survivors also reported higher mean financial burden than AN survivors (2.6 vs. 
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1.6, respectively; p=0.002), but perceived burden comparably to TO survivors (2.3). Self-reported 

depression was associated with higher perceived financial burden (p<0.001); surgical procedure 

history did not modify this relationship.

Conclusions—Depression was reported frequently among these long-term RC survivors, 

particularly among PO survivors. Depression was associated with greater perception of financial 

burden. Screening for depression and assessing financial well-being might improve care among 

long-term RC survivors.
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Background

Many cancers have become survivable diseases. Understanding the long-term impacts that 

diagnosis and treatment have on survivors’ quality of life, even years after the diagnosis, is 

becoming increasingly important [1,2]. Rectal cancer (RC) 5-year survival has increased 

from 58% of those diagnosed in 1987–1989 to 68% of those diagnosed in 2003–2009 [3].

Cancer survivors exhibit higher depression prevalence than those without cancer and those 

with chronic lung and heart diseases [4,5]. Based on the Diagnostic and Statistical Manual 

of Mental Disorder, 4th edition (DSM-IV) criteria, 18.3% of cancer survivors in the United 

States (US) experience depression with the highest prevalence occurring within the first two 

years of diagnosis [5,6]. The psychological toll of cancer varies by cancer type and treatment 

[2]. Higher depression prevalence is reported among pancreatic (33–50%) and breast (1.5–

46%) cancer survivors, while lower prevalence is reported among gynecological (12–23%) 

and colon (8%) cancer survivors [7,8].

Few studies have assessed the prevalence of depression among RC survivors. One study 

from the United Kingdom reported that the prevalence of depression among RC survivors 

with 1–11 years post diagnosis was 25% [9]. Another study reported variation by surgery 

type—32% among those who had colostomies, and 10% among those who had anastomoses 

[10].

Financial burden imposed by illness (loss of income) and treatment (out-of-pocket medical 

care spending) is another factor that may affect survivors’ emotional state and quality of life 

[11,12]. Cancer survivors often experience financial burden during treatment, which can 

persist long after the initial treatment [13]. Financial burden and depression tend to reinforce 

each other [12,14]. Depression can lead to greater perceptions of financial burden [14], and 

financial burden can cause emotional stress and depression. Depression tends to be cyclical 

such that individuals who experience one episode of depression are at risk of another in the 

future [15]. While many cancer survivors feel depressed after their diagnosis and treatment 

[16], how survivors perceive financial burden over time remains unexplored. A recent cross-

sectional study showed that higher financial burden was reported among depressed breast 

cancer survivors than among those without depression [17].
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The surgical treatment of RC typically involves a rectal resection followed by a permanent 

ostomy, an immediate anastomosis, or a temporary colostomy which is subsequently 

reversed (temporary ostomy). The choice of treatment impacts immediate quality of life and 

may influence long-term quality of life [18–20]. Prior studies suggest that gender is an effect 

modifying factor of this experience. Women with permanent ostomies experience more 

psychological and social concerns than men with permanent ostomies [21]. Furthermore, the 

associations between initial surgery type and various health outcomes, e.g., overall health-

related quality of life and psychological well-being, appear to differ by gender [18].

A recently completed survey of RC survivors enrolled in Kaiser Permanente, a large 

integrated healthcare delivery system, provides an opportunity to explore the relationships 

between depression and perceived financial burden among long-term RC survivors 

(diagnosed ≥5 years). This survey sought to evaluate health-related quality of life using the 

Short-Form 12 Health Survey version 2 (SF-12v2), and the City of Hope Quality of Life 

Colorectal Cancer (COH-QOL-CRC). The present study utilizes these data in a secondary 

analysis to explore the prevalence of self-reported depression and perceived financial burden 

and the influence of initial surgery type, depression at the time of surgery, and gender. 

Findings could identify whether the need is present to conduct more in-depth assessments of 

depression among this population, relate such depression to perceived financial burden, and 

inform specific aspects of survivorship care planning.

Methods

Population

The survey was conducted in 2010–2011 and targeted long-term RC survivors from Kaiser 

Permanente. A more detailed description of the population 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 Kaiser Permanente members in 

Northern California or Oregon/Southwest Washington. Members were excluded if they had 

requested no contact for research purposes or had severe mental illness or cognitive 

impairment, which were determined from two or more ICD-9-CM diagnosis codes 290–299 

recorded in the electronic medical record.

Survey Instruments and Variables

In addition to COH-QOL-CRC [23] and SF-12v2 [24], the survey included additional 

psychological and socio-demographic questions.

The COH-QOL-CRC was used to identify current perceived financial burden. The 

questionnaire consists of 43 questions divided into four subscales: physical, psychological, 

social, and spiritual well-being. Each question used a 10-point Likert scale. Depending on 

the surgery type, questions were preceded by “In relation to your ostomy, to…” or “In 

relation to your operation, to what extent are the following a problem for you at this time.” 

Subsets of the COH-QOL-CRC questions were used to create perceived financial burden and 

physical well-being variables. Perceived financial burden was obtained from the response, 
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“How much financial burden resulted from your illness and treatment?” Participants could 

choose one response ranging from 0 (none) to 10 (severe). The COH-QOL-CRC physical 

well-being subscale score was the average of the 11 items addressing concerns about 

physical strength, aches or pains, gas, and diarrhea and ranged from 0 – 10, where lower 

scores signified a lower physical well-being.

The SF12v2 was used to identify patient-defined depression occurring within the last 30 

days. It assesses eight domains – physical function, role-physical, bodily pain, general 

health, vitality, social functioning, role-emotional, and mental health. Two component 

summary measures, the physical (PCS) and mental component summaries (MCS) were 

weighted based on scoring algorithms across all 12 items [25]. Patient-defined current 

depression was defined as participants whose SF-12v2 MCS scores were ≤45.6 at the time 

of the survey. Vilagut et al. (2013) recommended a cutoff score of ≤45.6 as a screening tool 

for 30-day depressive disorders encompassing a major depressive episode or less severe and 

chronic forms of major depression (i.e., dysthymia)[26]. This cutoff point had a sensitivity 

of 0.86, a specificity of 0.88, and an area under the receiver operating characteristic curve of 

0.92, demonstrating high discriminative ability. MCS scores for participants in the study 

were calculated using QualityMetric Health Outcomes Scoring Software 4.5 

(©QualityMetric, Lincoln, Rhode Island, USA 2004–2011) and were scored against 1998 

US norms, results of which were comparable to MCS scores used by Vilagut et al. (2013) 

[26]. Since the survey’s primary purpose was not to ascertain clinical depression and SF-12 

has been useful in screening for depression in various population [26–29], it could be useful 

in exploring self-defined depression burden among this group. The term ‘depression’ is used 

in this report to describe self-reported depressive symptoms.

Additional variables from the survey were included in this analysis: recall of depression 

immediately after surgery, race, gender, education, employment status, and household 

income. Recall of depression immediately after surgery was based on answering ‘yes’ to the 

psychological question, “Were you depressed after having your ostomy [operation]?” Age, 

time since diagnosis, initial surgery types, and the Charlson-Deyo co-morbidity index were 

derived from patients’ electronic medical records.

Analytic Methods

Frequency and percentage of socio-demographic characteristics were calculated. Prevalence 

of self-reported depression and mean (standard deviation, SD) scores for perceived financial 

burden were calculated for the total group and by gender, initial surgery type, and recall of 

depression immediately after surgery. Chi-square tests, Student’s t-tests, and analysis of 

variance (ANOVA) were used to assess statistical significance of differences by 

demographic characteristics and initial surgery type. Tukey’s Honestly Significant 

Difference test was used when overall F-tests were statistically significant.

Association between initial surgery type and self-reported depression—
Logistic regression was used to calculate crude and adjusted odds ratios (AOR), and 95% 

confidence intervals (CI95%) were also calculated. 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. Variables were included in the 
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adjusted model if they changed the crude OR by more than 10% for any surgical type. Log-

likelihood ratio tests were used to evaluate whether gender and recall of depression 

immediately after surgery were effect modifiers.

Association between perceived financial burden (0–10) and self-reported 
depression (yes/no)—Linear regression was used to evaluate this association. Potential 

confounding variables were initial surgery type, gender, age, time since diagnosis, Charlson 

Deyo co-morbidity index, employment status, and household income. Confounding 

variables were included in the final model if they changed the β-coefficient of the depression 

variable by more than 10%. Interaction terms were used to determine effect modifications by 

gender, recall of depression immediately after surgery, and surgery type. The interaction 

term was included in the final model if the associated p-value for the coefficient estimate 

was <0.10. Adjusted means (Madj) from the final model were reported.

Results

Characteristics of the study population

Detailed characteristics of the 576 participants by initial surgery group are presented 

elsewhere [22]. Approximately 57% of the participants had received an anastomosis, 32% 

received a permanent ostomy, and 11% had a temporary ostomy followed by an 

anastomosis. Fifty-nine percent of participants were male and 83% were white. Survivors 

with permanent ostomies were older than those with anastomoses or temporary ostomies 

[74.7 (SD=11.1) versus 72.9 (10.6) or 69.3 (10.9) years, respectively]. The median time 

since cancer diagnosis was 11.7 years (Figure 1). Survivors with permanent ostomies also 

had longer time since diagnosis than those with anastomoses or temporary ostomies, 14.9 

(7.8) versus 12.8 (5.6) or 11.1 (4.6) years, respectively. Survivors with anastomoses were 

more likely to be female (45.3% versus 34.4%), to have completed college (45.3% versus 

27.5%), and to have a lower co-morbidity index [0.64 (1.1) versus 1.08 (1.5)] than those 

who had received permanent ostomies. Characteristics of survivors with anastomoses and 

temporary ostomies were comparable.

Prevalence of self-reported depression

The prevalence of depression was 24.7% among the entire group of survivors (Table 1). 

Survivors with permanent ostomies had the highest prevalence (31%) compared to those 

with anastomoses (22.2%) or temporary ostomies (20.0%). Depression prevalence was also 

higher among survivors with depression immediately after surgery (38.5%), females 

(30.5%), those with ≤ high school education (32.9%), individuals with incomes ≤30K 

(33.5%), and individuals who were unemployed (50%) or on permanent disability (46.7%).

Association between initial surgery type and self-reported depression

In these analyses, individuals with missing values were excluded. The final models included 

554 participants and included age and physical well-being as confounding variables. Table 2 

shows crude and adjusted associations.
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Adjusted for confounders, survivors with anastomoses (AOR=0.59, CI95% 0.37–0.93) and 

those with temporary ostomies (AOR=0.42, CI95% 0.20–0.89) were less likely to have 

current depression compared to those with permanent ostomies. However, age and physical 

well-being were both negatively associated with reporting current depression. The likelihood 

ratio tests suggested that gender modified the relationship between surgical type and current 

depression (p=0.04). Among females, the odds of reporting current depression were lower in 

those with anastomoses than those with permanent ostomies (AOR=0.29, CI95% 0.15–0.60). 

Current depression reporting among males did not differ by initial surgery type.

Among those who recalled being depressed immediately after surgery, survivors with 

anastomoses had a similar prevalence of current depression (AOR=0.77, CI95% 0.39–1.48) 

compared to those with permanent ostomies; however, the odds of current depression among 

survivors with temporary ostomies was significantly less (AOR=0.24, CI95% 0.06–0.95). 

The odds of reporting current depression among those with no recall of depression 

immediately after surgery did not vary by surgery type.

Association between perceived financial burden and self-reported depression

A total of 506 participants were included in these analyses. When participants were asked 

how much financial burden they currently had resulted from illness and treatment, they 

reported a mean financial burden score of 2 (SD = 2.8) on a scale of 0–10; 22% perceived 

their current financial burden as moderate-to-high (≥ 4 points). Survivors with depression 

reported higher crude mean scores for financial burden than those who were not depressed 

[3.3 (3.2) versus 1.5 (2.4); p<0.001]. Table 1 shows crude mean scores for financial burden 

by surgery type, recall of depression immediately after surgery, and demographic 

characteristics. Financial burden scores were higher among survivors who reported 

depression immediately after surgery, individuals with ≤high school education, those with 

household income ≤30 K, and individuals who were unemployed or on permanent disability.

Survivors with self-reported current depression perceived high financial burden even after 

adjusting for confounders (currently depressed: Madj=3.0 versus no depression Madj=1.7, 

Table 3). Initial surgery type, gender, age, employment status, and household income were 

included in the final model. After adjustment, survivors with permanent ostomies reported 

the highest financial burden, although there was no interaction between type of surgery and 

current depression for the association with financial burden. Among currently-depressed 

survivors, the adjusted means for those with permanent ostomies, temporary ostomies, or 

anastomoses were 3.3, 3.1, or 2.9, respectively (NS). Recall of depression at the time of 

surgery did not modify the association between current depression and current perception of 

financial burden. However, we observed survivors who reported depression at two points in 

time perceived moderate-to-high financial burden (Madj=3.8), and those with no depression 

at either time point had a very low financial burden (Madj=1.3).

Discussion

We observed the prevalence of self-reported current depression to be 24.7% among long-

term RC survivors, with a higher prevalence among those with permanent ostomies (31%). 

While it is difficult to compare across studies because of varying definitions, it appears that 
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the prevalence of depression in this group is high. The 12-month prevalence of major 

depressive disorder and dysthymia among the general US population were 6.7% and 1.5%, 

respectively [30]. The depression prevalence in long-term colorectal cancer survivors was 

14% and the prevalence based on DSM-IV criteria in all US cancer survivors was 18.3% 

[6,31].

Females with permanent ostomies were significantly more likely to report depression than 

those with anastomoses; however, no significant differences were observed among men by 

type of surgery. This difference was consistent with a prior study [18].

Regardless of surgery type, survivors who also recalled experiencing depression 

immediately after surgery were more likely to report feeling depressed again at the time of 

the survey. This observation was consistent with a prior study suggesting that those who 

were once depressed were more likely to develop future episodes [32]. 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, whereas similar 

prevalence was observed among those who received either anastomoses or permanent 

ostomies. Since choice of surgical strategy was not determined randomly, this finding may 

be due to selection bias.

The association between current depression and perceived financial burden might be 

explained by prior evidence that depression may increase spending on medical services and 

decrease an individual’s ability to work productively through having increased limitations in 

job functioning and higher number of days off work [14,33,34]. People with major 

depressive disorders have markedly lower personal earnings and household income than 

those without depression [15].

Perceived financial burden was relatively high among those who both recalled their 

depression immediately after surgery and were currently depressed. This may imply that 

those with chronic depression suffer more financially (and financial burden presents higher 

emotional stress and depressed mood). As those with depression incur high expenses and 

have diminished financial resources, if chronic depression develops, more financial burden 

may be added. Few studies have shown the impact of chronic depression on financial 

attainment. We might be able to draw an analogy from the long-term prospective studies 

suggesting that early-onset of depression in childhood predicts lower income-earning in 

adulthood [15].

Importantly, we have to carefully interpret the impact of depression after surgery on our 

outcomes of interest, since the information on depression after surgery is based on solely 

patient recall. Answering ‘yes’ on the question – “were you depressed after having your 

ostomy [operation]?” – can be construed as reflecting the truth (i.e., actual depression) or 

their present mental stage, which could cloud their report of the past event. Future studies 

using medical records or diagnostic codes to identify clinical depression are needed to 

discern the initial episode and assess the chronicity of depression among long-term 

survivors. This will allow a better evaluation of the implications of being depressed after 

surgery on survivors’ quality of life in both the short and long term.
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This study is the first to investigate relationships between type of surgery and quality of life 

measures, such as depression and perceived financial burden, within a large group of RC 

survivors. Strengths of the current study 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. In addition to recall bias, potential issues 

with this cross-sectional study include misclassification of depression. The screening tool 

used, although valid and reliable, is not the gold standard as compared to use of a semi-

structured diagnostic interview [35]. Furthermore, the prevalence of depression among all 

long-term survivors is underestimated because individuals were excluded from the study if 

they had a history of more than two mental illnesses, one of which might have included 

depression. Another potential issue for the study is that the measure used to assess perceived 

financial burden resulted from illness and treatment was only one item and was based on a 

subjective measure of the individual’s perception of burden. Future studies could include 

additional objective measures of financial burden, including total household indebtedness, 

household income, and rate of household saving and dissaving.

Conclusions

Depressive symptoms are present among long-term RC survivors long after treatment is 

concluded and the type of surgery performed is associated with this depression. The greatest 

burden is observed among females with permanent ostomies. Although average perceived 

financial burden level is low in this population of insured cancer survivors, 20% still 

reported moderate-to-high burden. Furthermore, current depression is associated with 

greater perceived financial burden. 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. Special attention may be 

needed for survivors reporting multiple depressive episodes. Future studies of these 

survivors should examine the relationships among the timing of the initial occurrence of 

depression and severity and chronicity of subsequent depression episodes. This would help 

distinguish those who are in need of extensive interventions from those who may be suitable 

for less intensive forms of intervention.
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Figure 1. 
Median Time from Diagnosis (years)
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Table 1

Characteristics of long-term RC survivors, prevalence of depression within the last 30 days, and perceived 

financial burden mean scores

Characteristics All Depressed in the past 30 Days± 
(N=554)

Perceived Financial Burden Scores+ 
(N=506)

N % % Mean (SD)

All 576 24.7 1.99 (2.78)

Surgery Treatment

 Permanent Ostomy 183 31.7 31.2 2.56 (3.01)2

 Temporary Ostomy 66 11.5 20.0 2.28 (2.74)

 Anastomosis 327 56.7 22.2 1.63 (2.62)

Recall of depression after surgeryǂ

 Yes 203 36.1 38.53 3.22 (3.34)3

 No 360 63.9 17.0 1.35 (2.18)

Gender

 Male 341 59.0 20.72 2.04 (2.75)

 Female 235 41.0 30.5 1.94 (2.86)

Race

 White 454 82.7 24.0 1.87 (2.64)

 African American 19 3.5 42.1 3.25 (3.68)

 Asian 45 8.2 23.1 2.64 (3.42)

 Other races 31 5.6 17.2 2.65 (3.51)

Ethnicity

 Non-Hispanic 518 93.5 23.6 1.99 (2.76)

 Hispanic 36 6.5 28.6 1.72 (2.96)

Educational Level

 High school or less 158 30.2 32.92 2.41 (3.06)1

 Some college or vocational training 167 31.9 27.3 2.13 (2.88)

 College grad or higher 198 37.9 16.0 1.59 (2.39)

Time since diagnosis

 5–8 years 129 22.6 30.0 2.38 (3.00)

 8–12 years 171 30.0 22.8 2.11 (2.83)

 12–17 years 132 23.1 23.4 1.47 (2.35)

 >17 years 139 24.3 22.6 1.93 (2.78)

Household Income

 ≤$30,000 160 30.3 33.52 3.11 (3.34)3

 $30,001–$75,000 231 43.8 19.4 1.76 (2.56)

 >$75,000 137 25.9 21.8 1.13 (1.94)

Employment

 Full time or part time 162 28.5 27.51 2.09 (2.83)3
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Characteristics All Depressed in the past 30 Days± 
(N=554)

Perceived Financial Burden Scores+ 
(N=506)

N % % Mean (SD)

 Retired and not working 377 66.4 21.6 1.69 (2.55)

 Unemployed 14 2.4 50.0 5.27 (3.77)

 On disability or other 15 2.6 46.7 5.33 (3.06)

±
Based on SF-12v2 MCS ≤45.6.

+
Perceived financial burden related to the disease and treatment – on the scale question on mCOH-QOL, 0=none, 10=severe.

ǂ
Based on a question, ‘were you depressed after having your ostomy [operation]?’ Chi-squared test, Student’s t test, or ANOVA overall F-test:

1
p<0.05,

2
p<0.01,

3
p<0.001
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