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ABSTRACT 
Cancer survivors have an increased risk of treatment-related deficits in physical health and low health-related quality of life. In this 
cross-sectional study, a health questionnaire was mailed to women from the Los Angeles County Cancer Surveillance Program 
aged 45-70 and diagnosed with cervical, endometrial, or ovarian cancer in 2005-2014.  Of the 5,941 surveys with valid postal 
addresses, 586 (10%) were completed and returned. The average age of respondents was 66 years old, and 36% identified as non-
white. Non-white respondents were less likely to have a college degree (p<0.001), more likely to sleep for less than seven hours 
each night (p<0.001), experience bodily pain (p<0.001), and have a diagnosis of cervical cancer (p=0.002), when compared to 
white respondents. Health behaviors and determinants were examined across cervical, endometrial, and ovarian cancer cases.  
Cervical cancer survivors reported sleeping less than 7 hours per night, on average (p=0.015).  Race was associated with sleep 
duration among endometrial (p=0.002) and ovarian (p=0.003) cancer survivors. Menopausal status was associated with the 
relationship between race and sleep duration (p<0.001).  Depression was inversely related to sleep duration (p = 0.022) but was 
not associated with race, menopausal status, time since treatment, physical activity, or cancer type. Postmenopausal cervical cancer 
survivors reported a moderate concern about fall risk compared to their premenopausal counterparts (p=0.048).  Physical activity 
levels increased as time since treatment increased (p=0.003) regardless of cancer type.  Race, menopausal status, depression, and 
cancer type impacted the sleep duration. 
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INTRODUCTION 
Cancer patients live more prolonged post-treatment than previous generations, as a result of technological advances that have 
increased early detection of cancer and improved the effectiveness of treatment plans.1-3 Cancer survivors face a range of 
adjustments to their quality of life following cancer diagnosis and treatment, including possible unemployment, limitations in their 
daily living activities, and fear of cancer recurrence.4 Previously published studies have shown that quality of life decreases in the 
time after treatment.4,5 Lingering post-treatment symptoms have not been thoroughly investigated across cancer types or among 
diverse populations. Given the projected growth in cancer patients' numbers and racial diversity, increased attention must be paid 
to cancer survivors' quality of life.2 This study analyzes three interconnected determinants of health-related quality of life 
(H.R.Q.O.L.) - physical activity, depression, and sleep duration - to highlight possible gaps in cancer survivorship care that need 
attention.   
 
Physical Activity 
Previous studies have analyzed the delivery format and the benefits of physical activity for cancer survivors. For example, home-
based intervention for gynecologic cancer survivors that combined weekly exercise prescriptions coupled with either in-person or 
telephone counseling was highly successful compared to single format interventions.6 The beneficial impact of the combined 
format extended to both the psychological and physical domains of health. A second study that focused on a combined format by 
Yun et al. noted that an exercise intervention program implemented with health education, leadership, and coaching on physical 
activity and dietary habits, and distress management led to improved quality of life. The intervention group in the Yun et al. study 
reported a decrease in anxiety and distress compared to the control group and an increase in the confidence to make health 
behavior changes.7 Additional studies of exercise interventions with cancer survivors have reported reductions in perceived aches 
and pains and improved performance on fitness tests.8,9 
 
 



American Journal of Undergraduate Research www.ajuronline.org

 Volume 17 | Issue 2 | September 2020  14

Despite the practical benefits of physical activity, barriers to participation exist across socioeconomic status (S.E.S.), and race and 
many survivors exhibit a low motivation to participate. The most frequently reported barriers among all cancer survivors included 
competing time commitments between work and personal recreation and treatment-related limitations such as physical 
discomfort or fatigue.10-13 Cost of gym memberships or exercise class participation was a reported barrier for survivors from lower 
S.E.S. backgrounds but was not concretely associated with race alone.14 Family caregiving demands, transportation to exercise 
facilities and neighborhood availability of exercise spaces, health literacy, and patient-provider communication regarding 
survivorship care plans are mentioned more frequently among subgroups of non-white and lower S.E.S. cancer survivors.14-16 
  
A few targeted interventions have been developed to begin to address these health disparities. A tailored exercise program was 
designed by Stewart et al. for African-American women to intervene on disproportionate endometrial survivorship among racial 
minorities.17 The intervention acknowledged a disparity in comorbidities and possible socioeconomic barriers by combining the 
exercise program with educational workshops on improving nutritional status at various income levels. A similar approach was 
implemented by Ross et al. on the relationship between lack of physical activity and socioeconomic status with endometrial cancer 
survivorship.18 The study found physical activity to be lower among African-American women who lived in low S.E.S. areas. This 
subgroup also had significantly higher rates of obesity-related comorbidities, such as hypertension, diabetes, hyperlipidemia, and 
metabolic syndrome, in comparison to women from higher S.E.S. areas.18 
 
In the absence of racial and socioeconomic disparities, cancer survivors of all demographic backgrounds are susceptible to low 
motivation to participate in social activities and health-promoting behaviors.  Reported sentiments include feeling “too tired and 
“not well enough” or a complete “lack of interest” if they did not engage in exercise before the cancer diagnosis.19 Feeling tired, 
experiencing pain, and being inactive also increase the likelihood of falls after cancer treatment, leading to fractures and disability. 
20-22 Survivors can be hesitant to change their lifestyles if they do not view inactivity or fatigue as a threat to cancer survivorship 
and quality of life.12,23 This underscores the Health Beliefs Model's importance and provides cues to action tailored to cancer 
survivors.  
 
Depression and Sleep Disturbances 
Depression is prevalent among gynecologic cancer survivors and is commonly associated with a lack of social support, perceived 
quality of life, feelings of loneliness and isolation, and cancer-specific stress and fear of recurrence.24,25 The depressive symptoms 
that many cancer survivors exhibit may not reach the clinical diagnosis level, yet they still concern in regards to successful 
survivorship.26 The pervasiveness of symptoms was examined in a study that focused on the quality of life among cervical cancer 
survivors. Nearly 63% of the sample size suffered from depression, while 50% suffered from anxiety.27 This prevalence is 
concerning given the projected increase in the number of cancer survivors. Furthermore, reported symptoms could linger for up 
to ten years after treatment, and often include: feelings of isolation, irritability, fear of cancer recurrence, post-traumatic stress 
syndrome, and feelings of hopelessness.26 Higher risk of depression is associated with lower socioeconomic status, lower 
employment levels, and fewer financial resources.28 
 
Gynecologic cancer survivors experience a higher prevalence of fatigue and sleep disturbance, or insomnia, as compared to 
cancer-free adults.28 The group of women studied by Westin et al. presented as either being unable to fall asleep or stay asleep 
during the night, with the issue being most pronounced for cervical cancer survivors. Depressive symptoms are commonly 
associated with sleep disturbances, which can, in turn, cyclically exacerbate depressive symptoms.29 Given that fatigue and sleep 
disturbances are typical post-treatment experiences, the expectation of their occurrence often leads to an under-diagnosis of 
depression and anxiety among survivors.28,29 
 
Higher rates of insomnia, accompanied by depressive symptoms, may reduce cancer survivors' overall quality of life.26 One 
proposed solution is healthcare provider screening for these indicators of poor H.R.Q.O.L. earlier in the survivorship continuum. 
However, a study by Zhou et al. found that when survivors disclosed their battle with insomnia, healthcare providers did not have 
the training to provide an effective intervention or treatment plan.30 
 
This study is designed to expand current knowledge of physical activity, fall risk, sleep disturbance, and depression as 
determinants of HRQOL among gynecologic cancer survivors. Analyzing these determinants with the inclusion of racial group 
identification, menopausal status, cancer type, and treatment characteristics should provide a clearer understanding of the 
potential interconnectedness among the determinants and across patient subgroups. This expanded knowledge base may help 
healthcare providers understand the scale and importance of identifying H.R.Q.O.L. deficits among cancer survivors and could 
inform the development of efficacious and meaningful interventions. 
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METHODS 
Study Population and Data Collection 
The study was approved by the Loyola Marymount University Institutional Review Board (LMU IRB 2014 S.P. 27 and LMU IRB 
2015 S.P. 23) and the California Health and Human Services Agency Institutional Review Board (Protocol ID 14-02-1507) per the 
Helsinki Declaration of 1975, as revised in 1983, and the Declaration of the World Medical Association. 
 
Gynecologic cancer survivors were identified using the Los Angeles Cancer Surveillance Program. An anonymous questionnaire 
was sent by mail to 6,516 gynecologic cancer survivors with addresses in Los Angeles County aged 45-70 and diagnosed with 
cervical, endometrial, or ovarian cancer between 2005-2014. A self-addressed and stamped return envelope was included with 
each mailed questionnaire so that recipients would not feel compelled to provide their personal information as the sender of the 
envelope and reduce potential financial barriers associated with purchasing an envelope or postage. Approximately 9% of the 
6,516 questionnaires (n=575) were returned due to an incorrect address. Of the remaining 5,941 mailed questionnaires, 586 
questionnaires (10%) were completed and returned.  
 
Demographic variables included education, race, menopausal status, cancer type, treatment type, and time since the last treatment. 
Most questions had a closed structure to collect information about demographic characteristics, medical history, health behaviors, 
and H.R.Q.O.L. (please reference the Appendix). For education, race, menopausal status, and treatment type, respondents chose 
from predetermined options. Since the last treatment, cancer type and time were collected by respondents individually writing in 
the primary type of cancer they were diagnosed with and the month and year of their last treatment. H.R.Q.O.L. variables 
included a self-reported number of falls within the past year, perceived risk of falling, activity levels, depression, and sleep 
duration.  
 
Data Analysis 
Continuous and categorical data collected from the questionnaires were coded using Microsoft Excel and imported into S.P.S.S. 
(Version 26, Armonk, NY: I.B.M. Corp). Continuous and categorical variables were collapsed according to the analysis formats 
depicted in Table 4.   
 
The American College of Sports Medicine guidelines were used to classify respondents’ physical activity levels based on the 
recommendation of 150 minutes of physical activity per week. The sleep duration categorization was based on the 
recommendation that adults sleep at least 7 hours per night.31 Sleep duration was measured by respondents indicating their average 
rate of sleep as “4 hours or less”, “5-6 hours”, “7 hours or more”. Health behavior and quality of life questions were worded 
following validated closed-formats from the SF36 and NIH PROMIS instruments.  The frequency of falling was measured by the 
recalled number of times fallen in the past twelve months.32 Respondents evaluated their risk for falling by answering the 
statement, "I am at risk for falls" on a 5-point Likert scale, ranging from "strongly disagree" to "strongly agree." Respondents 
evaluated if they experienced "bodily pain" within the past 4-weeks by answering "none," "very little," "moderate," "quite a bit" 
and "severe."  The same categorical scale was used by participants to evaluate depression. Participants indicated their 
comorbidities (past and present) from various conditions, including anemia, stroke, ulcer, hepatitis, emphysema, type 1, and 2 
diabetes.  The number of comorbidities was created by summation of self-reported conditions to provide a cross-sectional 
prevalence of general health burden among respondents. 
 
T-tests and ANOVA of continuous variables and Chi-squared analysis of categorical variables were performed to examine 
relationships across cancer type, race, menopausal status, treatment type, and time since the last treatment. Noteworthy 
relationships were characterized using a p-value threshold of 0.05. In contrast, p-values greater than 0.05 and less than or equal to 
0.10 were identified as suggested relationships for future analysis in a larger sample. 
 
RESULTS 
The demographics of the 6,516 registry enrollees were: 4,504 endometrial cancer (69%), 1,180 ovarian cancer (18%), and 832 
cervical cancer (13%). The average age was 63 years with the racial distribution: 73% white, 8% black, 11% Asian, and 33% 
of participants across all racial groups identifying as having Hispanic ethnicity. Concerning time since treatment, 14.5% of registry 
enrollees were treated < 1 year from the questionnaires' mailing.  Fifty-one percent (51%) were 1-4 years from treatment, and 34.5% were five 
years or more from treatment.  
 
The demographics of survey respondents are comparable to the registry enrollment demographics, except for identifying Hispanic 
ethnicity. This exception is likely due to the registry protocol of counting both race and ethnicity versus the consideration for this 
study of Hispanic as a unique category for individuals that do not identify racially as White, Black, American Indian, Asian/Asian 
Pacific, or Other. 
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The respondents' average age is 66.54 2.6 years, with 65-69-year-olds making up 92% of the sample (Table 1). Approximately 
36% identify as non-white, with that subgroup comprised mainly of those identifying as Hispanic (48%), Black/African-American 
(20%), and Asian/Asian-Pacific Islander (28%). Non-white respondents are less likely to have a college degree (p<0.001), more 
likely to sleep for less than seven hours (p<0.001), report having bodily, physical pain (p<0.001), and have a diagnosis of cervical 
cancer (p=0.002).  

Characteristic N Non-white White p 
 

Age                                                                                                                               0.924 
49-64 yrs old 34 (5.8%) 13 (6.2%) 21 (5.6%)  
65-69 yrs old 540 (92.2%) 193 (91.9%) 347 (92.8%)  
70 + yrs old 10 (1.7%) 4 (1.9%) 6 (1.6%)  

Missing  2 (0.3%)    
     

Race/Ethnicity    <0.001 

American Indian 3 (0.5%) 3 (1.4%) 0 (0%)  
Asian/ Asian Pacific 60 (9.9%) 60 (28.3%) 0 (0%)  

Black 43 (7.1%) 43 (20.3%) 0 (0%)  
Hispanic 101 (16.7%) 101 (47.6%) 0 (0%)  

Other 5 (0.9%) 5 (2.4%) 0 (0%)  
White 374 (61.7%) 0 (0%) 374 (100%)  

     
Education level    <0.001 

High School 98 (16.7%) 57 (26.9%) 27 (7.2%)  
Some college 117 (20.0%) 51 (24.1%) 81 (21.7%)  

College graduate 369 (63.0%) 104 (49.1%) 265 (71.0%)  
Missing  2 (0.3%)    

     
Menopausal status    0.096 

Premenopausal 237 (40.4%) 96 (45.5%) 141 (38.4%)  
Postmenopausal 341(58.2%) 115 (54.5%) 226 (61.6%)  

Missing  8 (1.4%)    
     

Treatment Type    0.149 
Chemotherapy 29 (4.9. %) 16 (8.1%) 13 (3.7%)  

Radiation 153 (26.1%) 54 (27.4%) 99 (27.8%)  
Surgery 1 (0.2%) 0 (0%) 1 (0.3%)  

Combination 360 (61.5%) 122 (61.9%) 238 (66.9%)  
Other 10 (1.7%) 5 (2.5%) 5 (1.4%)  

Missing  33 (5.6%)    
     

Time Since Treatment    0.050 
< 1year 83 (14.2.%) 29 (19.7%) 54 (17.9%)  
1-4 years 177 (30.2%) 68 (46.3%) 109 (36.2%)  

 5 years 188 (32.1%) 50 (34.0%) 138 (45.8%)  
Missing  138 (23.5%)    

     
Activity Level    0.077 
< 150 minutes 288 (49.2%) 99 (46.7%) 199 (53.2%)  

 150 minutes 298 (50.8%) 113 (53.5%) 175 (46.8%)  
     

Sleep Duration    <0.001 
4 hours 40 (6.0%) 20 (9.6%) 20 (5.4%)  

5-6 hours 240 (41.0%) 107 (51.4%) 133 (35.8%)  
 7 hours 300 (51.2%) 81 (38.9%) 219 (58.9%)  
Missing  6 (1.0)    
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 Table 1. Demographic and health behavior characteristics of respondents. 
 
Concerning fall risk and physical activity as potential concerns for cancer survivors, the respondents in this sample who identified 
as postmenopausal cervical cancer survivors reported a moderate concern about fall risk compared to their premenopausal 
counterparts (p=0.048). Physical activity levels increased as time since treatment increased (p=0.003) regardless of cancer type. 
There were no other remarkable associations between fall risk or physical activity for this study’s sample population. 
 
Cervical cancer survivors reported sleeping for less than 7 hours per night (p=0.015). In a stratified analysis of the menopausal 
status and sleep duration, cervical cancer survivors continued to report fewer hours of sleep than endometrial and ovarian cancer 
survivors. However, no significant differences were detected between the premenopausal and postmenopausal subgroups. 
Menopausal status is suggested as a potential modifier of the relationship between time since treatment and sleep duration 
(premenopausal p=0.066). However, the stratified analysis would benefit from a larger sample size. A relationship between 
menopausal status, race, and sleep duration was observed, with non-white postmenopausal survivors reporting  5 hours per 
night in comparison to white postmenopausal women (p<0.001).   
 
Sleep duration differed across white and non-white respondents when examined within each of the three cancer type sub-groups 
(Table 2). Treatment type differed by cancer type (p<0.001), with chemotherapy as the prevalent treatment experienced by 
ovarian cancer survivors (86.2%) as compared to 28.4% of endometrial and 38.6% of cervical cancer survivors (data not shown). 
The treatment type was not significantly different in its effect as a modifier of the relationship between race and sleep duration 

     
Cancer Type    0.002 

Cervical 46 (7.8%) 25 (13.5%) 21 (6.2%)  
Endometrial 337 (57.6%) 123 (66.5%) 214 (63.5%)  

Ovarian 139 (23.7%) 37 (20.0%) 102 (30.3%)  
Other 64 (10.9%)    

Characteristic N Non-white White p 
     

Fall recurrence    0.821 
Nonrecurrent 494 (84.3%) 176 (86.7%) 318 (86.4%)  

Recurrent 73 (12.5%) 27 (13.3%) 46 (12.6%)  
Missing  19 (3.2%)    

     
Fall risk    0.118 

Agree 167 (28.5%) 70 (34.7%) 97 (26.4%)  
Neutral 78 (13.3%) 25 (12.4%) 53 (14.4%)  
Disagree 324 (55.3%) 107 (53.0%) 217 (59.1%)  
Missing  17 (2.9%)    

     
Bodily Pain    <0.001 

Yes 176 (30.7%) 124 (58.8%) 151 (41.0%)  
No 397 (69.3%) 87 (41.2%) 217 (59/0%)  

     
Physical Pain    <0.001 

Yes 273 (47.4%) 127 (60.8%) 273 (73.8%)  
No 303 (52.6%) 82 (39.2%) 97 (26.2%)  

     
     

Depression    0.276 
Yes 174 (30.1%) 69 (32.9%) 105 (28.5%)  
No 404 (69.9%) 141 (67.1%) 263 (71.5%)  

     
Comorbidities    0.869 

0 111 (19.3%) 38 (17.9%) 75 (20.3%)  
1 158 (27.5%) 59 (27.8%) 100 (27.1%)  
2 129 (22.5%) 51 (24.1%) 80 (21.7%)  
3 83 (14.5%) 28 (13.2%) 56 (15.2%)  
 4 93 (16.2%) 36 (17.0%) 58 (15.7%)  
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(Table 2). However, it did appear as if a stronger relationship between race and sleep duration was present among those survivors 
who experienced chemotherapy (p<0.001), as compared to those that did not report an experience with chemotherapy (p<0.035).  

 Table 2. Associations between race and menopausal status with sleep duration, stratified by cancer type and treatment type. 

 Cervical Endometrial  Ovarian 

Sleep Duration  Non-White White Non-white White Non-white White 

4 hours 4 (16.0%) 4 (19.0%) 11 (9.1%) 12 (5.7%) 4 (11.4%) 3 (2.9%) 

5-6 hours 10 (40.0%) 11 (52.4%) 63 (52.1%) 75 (35.4%) 18 (51.4%) 30 (29.4%) 

7 hours 11 (44.0%) 6 (28.6%) 47 (38.8%) 125 (59.0%) 13 (37.1%) 69 (67.6%) 

  p =0.555 for sleep 
duration x race 
among cervical 
cancer cases 

 p =0.002  for sleep 
duration x race 
among 
endometrial 
cancer cases 

 p =0.003  
for sleep 
duration x 
race among 
ovarian 
cancer cases  

       
 Chemo No chemo   
Sleep Duration Non-white White Non-white White   

4 hours 10 (11.9%) 7 (4.4%) 9 (8.3%) 12 (6.2%)   
5-6 hours 47 (56.0%) 51 (31.9%) 54 (50.0%) 71 (36.6%)   

 7 hours 27 (32.1%) 102 (63.8%) 45 (41.7%) 111 (57.2%)   
  p <0.001  for sleep 

duration x race 
among those who 

received 
chemotherapy 

 p =0.035  for sleep 
duration x race 

among those who 
did not receive 
chemotherapy 

  

       
 Chemo No chemo   
Sleep Duration Premenopausal Postmenopausal Premenopausal Postmenopausal   

4 hours 7 (7.1%) 10 (6.9%) 12 (10.2%) 9 (5.0%)   
5-6 hours 40 (40.4%) 58 (40.3%) 42 (35.6%) 81 (45.0%)   

7 hours 52 (52.5%) 76 (52.8%) 64 (54.2%) 90 (50.0%)   
  p = 0.999  for 

sleep duration x 
menopausal status 
among those who 

received 
chemotherapy 

 p = 0.107  for 
sleep duration x 

menopausal status 
among those who 

did not receive 
chemotherapy 
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Table 3. Associations between time since last treatment and sleep duration, stratified by cancer type, race, and menopausal status. 
 
Treatment type did not modify the relationship between menopausal status and sleep duration or between time since treatment 
and sleep duration (data not shown). Time since treatment and sleep duration were examined with cancer type, race, and 
menopausal status (Table 3). Heterogeneity was suggested among survivors less than five years from their last treatment, with the 
observation of non-white survivors reporting fewer hours of sleep per night than white survivors (<1 year since treatment: 
p=0.003, 1-4 years since treatment: p=0.001). 
 
Self-reported depression was analyzed with demographic characteristics, medical history, and health behavior characteristics (data 
not shown). Depression was not directly related to race, menopausal status, time since treatment, physical activity, or cancer type. 
Depression was inversely related to sleep duration (p = 0.022) and positively related to bodily pain (p < 0.001), physical pain (p < 
0.001), and number of comorbidities (p < 0.001). 
 
DISCUSSION 
The findings in this cross-sectional study are consistent with those of Westin et al., who reported a more significant number of 
sleep disturbances among cervical cancer survivors.28 We also observed non-white cancer survivors reporting fewer hours of sleep 

p
Duration 

4 hours 0 (0%) 3 (8.8%) 1 (3.0%) 3 (33.3%) 7 (6.4%) 1 (2.6%) 1 (5.0%) 8 (7.6%) 2 (4.8%) 
5-6 hours 3 (60.0%) 17 (50.0%) 11 

(33.3%) 
3 (33.3%) 35 (32.1%) 11 

(33.3%) 
11 (55.0%) 45 (42.9%) 11 

(26.2%) 
 7 hours 2 (40.0%) 14 (41.2%) 21 

(63.6%) 
3 (33.3%) 67 (61.5%) 21 

(63.6%) 
8 (40.0%) 52 (49.5%) 29 

(69.0%) 
   p = 

0.339  
for sleep 
duration 
x cancer 
type 
among 
those 
with 
TST < 1 
year 

  p = 
0.014  
for sleep 
duration 
x cancer 
type 
among 
those 
with 
TST 1-4 
years 

  p = 0.153  
for sleep 
duration 
x cancer 
type 
among 
those 
with 
T.S.T. 

5years 

          
Sleep 
Duration 

Non-
White 

White  Non-White White  Non-
White 

White  

4 hours 3 (10.7%) 1 (1.9%)  4 (6.1%) 7 (6.5%)  6 (12.05%) 6 (4.3%)  
5-6 hours 18 

(64.3%) 
19 (35.2%)  30 (45.5%) 33 (30.6%)  29 (58.0%) 51 (37.0%)  

 7 hours 7 (25.0%) 34 (63.0%)  32 (48.5%) 68 (63.0%)  15 (30.0%) 81 (58.7%)  
  p = 0.003  for 

sleep duration 
x race among 
those with 
TST < 1 year 

  p = 0.001  for 
sleep duration 
x race among 
those with 
TST 1-4 years 

  p = 0.639  for 
sleep duration 
x race among 
those with 
T.S.T. 5years 

 

          
Sleep 
Duration 

Pre-   
Meno-
pausal 

Post- 
Menopausal 

 Pre- 
Meno-
pausal 

Post- 
Menopausal 

 Pre- 
Meno-
pausal 

Post- 
Menopausal 

 

4 hours 0 (0%) 4 (8.2%)  3 (4.8%) 8 (7.3%)  9 (11.7%) 3 (2.8%)  
5-6 hours 17 

(51.5%) 
20 (40.8%)  20 (32.3%) 43 (39.1%)  31 (40.3%) 47 (43.1%)  

 7 hours 16 
(48.5%) 

25 (51.0%)  39 (62.9%) 59 (53.6%)  37 (48.1%) 59 (54.1%)  

  p = 0.200  for 
sleep duration 
x menopausal 
status among 
those with 
TST < 1 year 

  p =0.479  for 
sleep duration 
x menopausal 
status among 
those with 
TST 1-4 years 

  p =0.050  for 
sleep duration 
x menopausal 
status among 
those with 
T.S.T. 5years 

 



American Journal of Undergraduate Research www.ajuronline.org

 Volume 17 | Issue 2 | September 2020  20

per night than white cancer survivors. This observation is apparent across cancer type with potential modification by menopausal 
status, treatment type, and time since treatment. A previously published study with a similar focus on racial disparities in sleep 
used an actigraphy assessment and documented less sleep per night among non-white breast cancer survivors than white 
survivors.33 Future studies that focus specifically on sleep duration and quality, with both subjective (e.g., self-report on Pittsburgh 
Sleep Quality Index) and objective (e.g., sleep actigraphy) assessments are needed more racially/ethnically diverse groups of 
cancer survivors. 
 
Health behavior interventions to-date have focused on the increased risk of obesity-related cancer recurrence and the 
development of type 2 diabetes mellitus among cancer survivors. However, there is evidence that a more nuanced approach is 
needed to address health behaviors that would support sleep quality and mental health concerns. Several studies cite a myriad of 
biological, sociological, and environmental theories for racial disparities in sleep behaviors and sleep quality; however, there is 
limited research on specific cancer survivors' associations.34,35 Interventions are needed to examine and address survivors’ 
perceptions of their H.R.Q.O.L. and the risk of depression.24,26,36,37 Negative coping styles and self-perceptions, coupled with 
sleep disturbances, may contribute to long-term and debilitating mental health conditions. As with the assessment of sleep, future 
studies should focus more narrowly on the dimensions of depression and distress in cancer survivors using instruments such as, 
but not limited to, the Beck Depression Inventory and National Comprehensive Cancer Network's Distress Thermometer. 
 
In addition to expanding the lens of survivorship care beyond metabolic risk factors to include sleep duration and mental health, 
research and interventions also need to aggressively focus on accurately measuring and describing the H.R.Q.O.L. disparities in 
non-white populations and among those of lower socioeconomic status.17,38,39 All cancer survivors have the potential to 
experience post-treatment effects. However, those survivors who live at the intersection of both racial and socioeconomic 
disparities in sleep duration and mental health will, arguably, have the largest barriers to knowledge and sustainable access to 
appropriate services.40 
 
Despite the statistical significance of the results presented herein, it is crucial to consider this study's limitations. Questionnaires 
were sent through postal mail to the address listed in the cancer registry database. Email addresses were not collected by the 
cancer registry and were not available for this study. Lack of familiarity or personal connection with the institution making the 
request contributed to the low response rate. No financial incentive was offered for completion and return of the questionnaire, 
which may have impacted the response rate. Despite a response rate of 10%, which is lower than the target response rate for a 
single mailing, without incentives, of 15-20%23,41,42 we did note that the respondents' demographics are comparable to the 
demographics of the population identified by the cancer registry. A cross-sectional sample of approximately 600 respondents does 
limit the magnitude of the impact of the stratified analyses. However, findings from this sample size can provide useful insight 
toward the specific aims of a future, subsequent study. This study’s focus on gynecologic cancer survivors strengthens the 
literature, which has previously focused on breast cancer survivors. However, it is essential to consider the source population and 
the geographic and social confounders within Los Angeles County before extrapolating these observations to gynecologic cancer 
survivors at the state or national level. Given the lower representation of cervical and ovarian cancer cases and the lower 
representation of non-White cases in the L.A. County cancer registry, it would be prudent to over-sample these sub-groups in 
future studies.  
 
CONCLUSION 
This study highlights the importance of focusing in on depression and sleep duration in the context of cancer type, treatment 
type, exercise behaviors, and race to understand better health disparities among cancer survivors that might lead to long-term 
deficits in mental health and H.R.Q.O.L. Future studies should include an objective clinical assessment of disease burden using 
the Charlson Comorbidity Index for more recent cancer survivors, in comparison to those who have experienced more time since 
treatment cessation. This study suggests that disparities are most prevalent among cancer survivors that have more recently 
completed treatment. Additionally, non-white cancer survivors experience insufficient sleep duration and depression despite 
participating in physical activity, which has been previously shown to improve white cancer survivors' sleep and depression. 
Increased attention is needed for cancer survivors in the first year after treatment cessation to identify and mitigate racial and 
socioeconomic disparities in sleep duration and H.R.Q.O.L.   
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PRESS SUMMARY  
Among a surveyed group of gynecological survivors from the Cancer Registry, sleep quality was measured as a determinant of 
quality of health. Sleep quality among these survivors was also analyzed in relation to race, postmenopausal status, cancer type, 
and depression. In conclusion, this study found noteworthy relationships between the aforementioned variables and sleep quality, 
and further proposes exploring racial disparity in sleep quality among a larger, multi-ethnic group of gynecological survivors.   
 
 
 APPENDIX 

Original Variable Data Analysis Format for Categorical 

Age Age Mean 66.54  2.6 
Reported in years (continuous) 49-64 yrs old 

 65-69 yrs old 
 70 + yrs old 
  

Ethnicity Ethnicity 
American Indian Non-white 

Asian/ Asian Pacific Non-white 
Black Non-white 

Hispanic Non-white 
Other Non-white 
White White 

  
Education level Education level 

<High School High School 
Some high school High School 

High school graduate High School 
Some college Attended college 

2-year college graduate Graduated from either a 2 or 4 year program 
4-year college graduate Graduated from either a 2 or 4 year program 

  
Menopausal status 

Are you currently in menopause? 
Menopausal status 

No Premenopausal 
Yes Postmenopausal 
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Treatment Type Treatment Type 

Surgery No chemo 
Radiation  No chemo 

Chemotherapy Chemo 
Blood Transfusion No chemo 

Other  Other 
  

Time Since Treatment Time Since Treatment 
What was the date of your last treatment?  < 1year 

(reported by month and year) 1-4 years 
  5 years 
  

Activity Level  
 

Activity Level 

Minutes spent exercising per day (continuous) multiplied by 
number of days spent exercising per week (continuous). 

< 150 minutes 
 150 minutes 

  
Sleep Duration Sleep Duration 

4 hours 4 hours 
5 hours 5 hours 
 7 hours  7 hours 

  
  
  

Original Variable Data Analysis Format for Categorical 

Cancer Type  Cancer Type 
What type of cancer were you diagnosed with? Cervical 

 Endometrial 
 Ovarian 
 Other 
  

Fall recurrence 
How many times have you fallen within the past 12 months? 

(continuous) 

Fall recurrence 

0-1 Nonrecurrent 
 2 Recurrent 
  

Fall risk 
Please respond to this statement: “I am at risk for falls.” 

Fall risk 

Strongly Agree Agree 
Somewhat Agree Agree 

Neutral Neutral 
Somewhat Disagree Disagree 
Strongly Disagree Disagree 

  
Bodily Pain 

How much “bodily pain” have you generally had during the 
past 4 weeks, while doing normal daily activities? 

Bodily Pain 

Severe Yes 
Quite a Bit Yes 
Moderate Yes 
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 Table 4: Data collection and analysis format for demographic and health-related quality of life variables. 
 
 
 
 
 

Very Little No 
None No 

  
Physical Pain 

Do you have a bone or joint problem in your leg that limits 
your physical activity?    

Physical Pain 

Yes Yes 
No No 

  
Depression 

In general, how much depression have you experienced in the 
past 4 weeks? 

Depression 

Severe Yes 
Quite a Bit Yes 
Moderate Yes 
Very Little No 

None No 
  

Comorbidities  Comorbidities 
Has a doctor ever told you that you have/had: anemia, 

asthma, auto-immune disorder, bladder disease, breast cysts, 
chronic bronchitis, chronic fatigue, ulcer, chronic liver 
disease, emphysema, fibromyalgia, gall stones, hepatitis, 

hyperthyroidism, heart disease, kidney disease, osteoarthritis, 
osteogenesis imperfecta, osteopenia/osteoporosis, rectal 

polyps, rheumatoid arthritis, stroke, type I diabetes and type 
II diabetes 

 
Each condition counted to generate a categorical variable 
corresponding to the sum of conditions. 

0 

1 

2 

3 

 4 


