
UCSF
UC San Francisco Electronic Theses and Dissertations

Title
Gender Differences in the Occurrence and Severity of Fatigue, Energy, and Sleep 
Disturbance in Oncology Patients Receiving Chemotherapy

Permalink
https://escholarship.org/uc/item/3357v1nr

Author
Kruse, Yelena V

Publication Date
2015
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3357v1nr
https://escholarship.org
http://www.cdlib.org/




 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ii 
 



ABSTRACT 
Gender differences, also called gender bias, are known to influence research findings in 

multiple fields. Given that only a limited amount of information is available on gender differences 

in symptoms in oncology patients, the purposes of this study, in a sample of outpatients 

receiving chemotherapy (CTX, n = 926), were to evaluate for gender differences in demographic 

and clinical characteristics, as well as in occurrence rates for and severity ratings of fatigue, 

energy, and sleep disturbance. Patients completed self-report instruments and medical records 

were reviewed for disease and treatment information. Across these three common symptoms, 

female patients had higher occurrence rates for clinically meaningful levels of fatigue and sleep 

disturbance, as well as decrements in morning energy. In addition, females reported higher 

severity scores for morning and evening fatigue, sleep disturbance, and decrements in evening 

energy. Both genders had significant problems with sleep maintenance. All three symptoms 

were common in both genders. The three symptoms appear to be distinct, yet related and 

should be assessed on an ongoing basis during CTX. 
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INTRODUCTION 
Fatigue, decreased energy, and sleep disturbance are three of the most common 

symptoms reported by oncology patients during active treatment. Prevalence rates for fatigue 

during chemotherapy (CTX) range from 75%1 to 90%.2 An equally important symptom that is 

associated with fatigue is decreased energy. While many studies evaluated lack of energy as a 

proxy for fatigue,3,4,5 recent work from our research team has provided evidence that fatigue and 

energy are distinct symptoms.6 In addition, diurnal variations in both fatigue and energy were 

reported recently.3, 6 Sleep disturbance is another symptom that is correlated with increased 

levels of fatigue or decreases in energy. In patients undergoing CTX, sleep disturbance is 

reported by 37%7 to 51%8 of patients.  

Gender differences, also called gender bias, are known to influence research findings in 

multiple fields.9, 10 While in cancer research, it is often difficult to examine gender effects, 

because some cancers are more prevalent in men (e.g., lung, prostate) or women (e.g., breast, 

ovarian), symptom patterns are known to differ between males and females.11 Therefore, it is 

important to evaluate for gender differences in patients’ symptom experiences during CTX to be 

able to identify higher risk patients and develop more targeted interventions, some of which may 

be gender specific.  

Although most research describes fatigue as the most prevalent symptom in oncology 

patients, findings regarding gender differences in its occurrence and severity are inconsistent. In 

some studies, compared to males, females reported higher rates of or more severe ratings 

fatigue.12-21 In other studies8, 11, 22-28 no differences in fatigue were found. In one study, that used 

latent class analysis to classify patients into distinct morning (i.e., very low, low, and high) and 

evening (low, moderate, and high) fatigue severity groups,29 no gender differences were found 

among the morning fatigue classes. However, compared to the low and moderate evening 

fatigue classes, patients in the high evening fatigue class were more likely to be female. In two 
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longitudinal studies,30, 31 gender differences in fatigue severity varied based on the timing of the 

fatigue assessments (e.g., before and after surgery or other treatment modalities). 

In terms of gender differences in morning and evening energy, only one study was found 

that evaluated oncology patients and their family caregivers during and following radiation 

therapy (RT).6 In this study, subgroups of participants were identified based on self-reports of 

morning and evening energy levels. For morning energy, 2 distinct groups were identified (i.e., 

Low Morning Energy and Moderate Morning Energy). Compared to the Moderate Morning 

Energy class, a significantly higher percentage of participants in the Low Morning energy class 

were female. For evening energy, 2 subgroups were identified (i.e., Moderate Evening Energy 

and High Evening Energy). Compared to the High Evening Energy class, a significantly higher 

percentage of participants in the Moderate Evening energy class were male.6 

The occurrence and severity of sleep disturbance can be evaluated using a variety of 

self-report measures. Using these measures, a number of aspects (e.g., ability to fall asleep, 

ability to stay asleep) as well as a global rating of sleep disturbance are assessed.32, 33 While 

several studies have evaluated for gender differences in insomnia in cancer patients,7, 8, 21, 26 the 

findings are inconsistent. While in one study of cancer survivors, females experienced more 

insomnia than males,26 in other studies,7, 8, 21 no gender differences in insomnia were found. 

Limited information is available on gender differences in multiple dimensions of the symptom 

experience. In one study that used both the Pittsburg Sleep Quality Index (PSQI)34, 35 and the 

General Sleep Disturbance Scale (GSDS)32, 36 to evaluate these dimensions in oncology 

patients undergoing RT, female patients reported more frequent use of sleep medications on 

the PSQI as well as longer sleep onset latency on both measures.37  

Overall, only a limited amount of information is available on gender differences in 

fatigue, energy, and sleep disturbances in oncology patients undergoing CTX. While some 

studies did examine gender differences in symptom occurrence rates, a need exists to do a 

detailed characterization of gender differences in occurrence rates, as well as in severity ratings 
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for these three common symptoms. Therefore, the purposes of this study, in a sample of 

oncology outpatients receiving CTX (n = 926), were to evaluate for gender differences in 

demographic and clinical characteristics, as well as in occurrence rates for and severity ratings 

of fatigue, energy, and sleep disturbance. 

PATIENTS AND METHODS 
Patients and Settings 

 This study is part of an ongoing, longitudinal study of the symptom experience of 

oncology outpatients receiving CTX. Eligible patients were ≥18 years of age; had a diagnosis of 

breast, gastrointestinal (GI), gynecological (GYN), or lung cancer; had received CTX within the 

preceding four weeks; were scheduled to receive at least two additional cycles of CTX; were 

able to read, write, and understand English; and gave written informed consent. Patients were 

recruited from two Comprehensive Cancer Centers, one Veteran’s Affairs hospital, and four 

community-based oncology programs. A total of 1528 patients were approached and 926 

consented to participate (60.6% response rate). The major reason for refusal was being 

overwhelmed with their cancer treatment. 

Instruments 

 A demographic questionnaire obtained information on age, gender, ethnicity, marital 

status, living arrangements, education, employment status, and income. Alcohol use was 

evaluated using the Alcohol Use Disorders Identification Test (AUDIT).38  

The Karnofsky Performance Status (KPS) scale is widely used to evaluate functional status 

in patients with cancer and has well-established validity and reliability.39 Patients rated their 

functional status using the KPS scale that ranged from 30 (I feel severely disabled and need to 

be hospitalized) to 100 (I feel normal; I have no complaints or symptoms).39, 40 

 The Self-Administered Comorbidity Questionnaire (SCQ) is a short and easily 

understood instrument that was developed to measure comorbidity in clinical and health service 

research settings.41 The questionnaire consists of 13 common medical conditions that were 
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simplified into language that could be understood without any prior medical knowledge. Patients 

were asked to indicate if they had the condition, if they received treatment for it, and did it limit 

their activities. For each condition, a patient can receive a maximum of 3 points. Total SCQ 

scores range from 0 to 39. The SCQ has well-established validity and reliability and has been 

used in studies of patients with a variety of chronic conditions.42, 43 

 The Lee Fatigue Scale (LFS) consists of 18 items designed to assess physical fatigue 

and energy.44 Each item was rated on a 0 to 10 numeric rating scale (NRS). Total fatigue and 

energy scores were calculated as the mean of the 13 fatigue items and the 5 energy items, with 

higher scores indicating greater fatigue severity and higher levels of energy. Patients were 

asked to rate each item based on how they felt “right now,” within 30 minutes of awakening (i.e., 

morning fatigue, morning energy) and prior to going to bed (i.e., evening fatigue, evening 

energy). Cutoff scores of >3.2 and >5.6 indicate high levels of morning and evening fatigue, 

respectively.45 Cutoff scores of <6.0 and <3.5 indicate low levels of morning and evening 

energy, respectively. The LFS was chosen for this study because it is relatively short, easy to 

administer, and has well-established validity and reliability.32, 44, 46-49 In this study, Cronbach’s 

alphas for evening and morning fatigue scores at enrollment were 0.95 and 0.96, respectively. 

Cronbach’s alphas for evening and morning energy scores were 0.93 and 0.95, respectively. 

 The PSQI consists of 19 items designed to assess the quality of sleep in the past month. 

The global PSQI score is the sum of the seven component scores. Each component score 

ranges from 0 to 3 and the global PSQI score ranges from 0 to 21. Higher global and 

component scores indicate a higher level of sleep disturbance. A global PSQI score of >5 

indicates a significant level of sleep disturbance.34 In oncology patients, a global PSQI score of 

>8 can be used as a cutoff score.50 The PSQI has well-established validity and reliability.34, 35, 50, 

51 In this study, the Cronbach’s alpha for the global PSQI score was 0.72. 

 The GSDS consists of 21-items designed to assess the quality of sleep in the past week. 

Each item was rated on a 0 (never) to 7 (everyday) NRS. The GSDS total score is the sum of 
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the seven subscale scores that can range from 0 (no disturbance) to 147 (extreme sleep 

disturbance). Each mean subscale score can range from 0 to 7. Higher total and subscale 

scores indicate higher levels of sleep disturbance. Subscales scores of >3 and a GSDS total 

score of >43 indicate a significant level of sleep disturbance.45 The GSDS has well-established 

validity and reliability.32, 36, 52, 53 In the current study, the Cronbach’s alpha for the GSDS total 

score was 0.83. 

Study Procedures 

 The study was approved by the Committee on Human Research at the University of 

California, San Francisco and by the Institutional Review Board at each of the study sites. 

Eligible patients were approached by a research staff member in the infusion unit to discuss 

participation in the study. Written informed consent was obtained from all patients. Depending 

on the length of their CTX cycles, patients completed questionnaires in their homes, a total of 

six times over two cycles of CTX (i.e., prior to CTX administration (i.e., recovery from previous 

CTX cycle), approximately 1 week after CTX administration (i.e., acute symptoms), 

approximately 2 weeks after CTX administration (i.e., potential nadir)). For this analysis, 

symptom questionnaires from the enrollment assessment, that asked patients to report on their 

symptom experience for the week prior to the administration of the next cycle of CTX, were 

analyzed. Medical records were reviewed for disease and treatment information. 

Data Analysis 

 Data were analyzed using SPSS version 22 (IBM, Armonk, NY). Descriptive statistics 

and frequency distributions were calculated for demographic and clinical characteristics. Gender 

differences in demographic, clinical, and symptom characteristics were evaluated using 

independent sample t-tests, Chi square analyses, or Kruskal-Wallis tests with Bonferroni 

corrected post hoc contrasts. A p-value of <.05 was considered statistically significant. All 

calculations used actual values. Adjustments were not made for missing data. Therefore, the 
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calculations for each of these analyses were dependent on the largest set of complete data 

between groups.  

RESULTS 
Gender differences in demographic and clinical characteristics 

As shown in Table 1, no gender differences were found for the majority of the demographic 

or clinical characteristics. In terms of demographic characteristics, females were significantly 

younger and more likely to have child care responsibilities. In terms of clinical characteristics, 

females had a lower KPS score, lower AUDIT score, more years since their cancer diagnosis, 

and a higher number of previous cancer treatments. In addition, a significantly higher 

percentage of females reported anemia or blood disease and osteoarthritis, while a higher 

percentage of males reported heart disease, lung disease, and were current or previous 

smokers. Based on post hoc contrasts, a significantly higher percentage of females had breast 

cancer, while a higher percentage of males had GI and lung cancers. Finally, a lower 

percentage of females had no previous cancer treatment.   

Gender differences in occurrence rates and severity ratings for fatigue  

As shown in Figures 1A and 1B respectively, compared to male patients, a significantly 

higher percentage of females had morning (33.2% vs. 47.1%) and evening fatigue scores 

(37.7% vs. 52.9%) that were above the clinically meaningful cutoff scores. In addition, compared 

to males, females reported significantly higher morning and evening fatigue scores (Table 2).  

Gender differences in occurrence rates and severity ratings for energy  

As shown in Figure 1C, compared to males, a significantly higher percentage of females 

(69.9% vs. 78.1%) had morning energy scores that were below the clinically meaningful cutoff 

score. No gender differences in occurrence rates for clinically meaningful decrements in 

evening energy scores were found (Figure 1D). As shown in Table 2, no gender differences 

were found in the severity scores for morning energy. However, females reported significantly 

lower evening energy scores than males. 
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Gender differences in occurrence rates and severity ratings for sleep disturbance 

In terms of occurrence rates for sleep disturbance, Figure 2A illustrates that a significantly 

higher percentage of female patients (69.0%) had GSDS total scores of >43.0 (the clinically 

meaningful cutoff score), compared to males (54.5%). In addition, 73.5% of female patients 

reported PSQI total scores of >5 and 44.3% reported PSQI total scores of >8. Both of these 

occurrence rates were significantly higher that rates of 57.7% (PSQI >5) and 30.4% (PSQI >8) 

reported by male patients Figures 2B and 2C). 

 For the GSDS subscales, only the occurrence rates for quality of sleep and sleep onset 

latency differed between female and male patients. As illustrated in Figure 3, compared to male 

patients, a significantly higher percentage of females had sleep quality (52.1% vs. 63.0%) and 

sleep onset latency (35.4% vs. 49.9%) scores that were above the clinically meaningful cutoff. 

In terms of severity ratings, as shown in Table 2, for the GSDS, compared to males, 

females had significantly higher total sleep disturbance scores. In addition, female patients 

reported significantly higher GSDS subscale scores for sleep quality, sleep quantity, sleep onset 

latency, use of sleep medications, and excessive daytime sleepiness. In terms of the PSQI 

scores, female patients reported a significantly higher global PSQI score. In addition, compared 

to men, women reported higher PSQI subscale scores for sleep quality, sleep onset latency, 

sleep disturbance, use of sleep medications, and daytime dysfunction.  

DISCUSSION 
This study is the first to evaluate for gender differences in both occurrence rates for and 

severity ratings of fatigue, energy decrements, and sleep disturbance in a large sample of 

oncology patients receiving CTX. Across these three common symptoms, female patients had 

higher occurrence rates for clinically meaningful levels of fatigue and sleep disturbance, as well 

as decrements in morning energy. In addition, females reported higher severity scores for 

morning and evening fatigue, sleep disturbance, and decrements in evening energy. Findings 
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regarding each of these symptoms are discussed in more detail in subsequent sections of the 

discussion. 

Sleep disturbance 

To our knowledge, only one study used both the PSQI and GSDS scales to evaluate 

gender differences in subjective ratings of sleep disturbance in oncology patients with and 

without pain who underwent RT.37 Consistent with the current study, female patients reported 

longer sleep onset latency on both the PSQI and GSDS scales, as well as more frequent use of 

sleep medications and a higher global score on the PSQI scale. In this RT study, PSQI total 

scores were 5.35 for males with no pain, 6.99 for males with pain, 6.79 for females with no pain, 

and 8.29 for females with pain.37 In the current study of patients receiving CTX, PSQI global 

scores for females (8.20) and males (6.87) were slightly higher. In terms of the GSDS, total 

scores were 33.37 for males with no pain, 45.25 for males with pain, 41.04 for females with no 

pain, and 47.30 for females with pain.37 Similar to the PSQI findings, in the current study, 

females (53.63) and males (48.33) reported slightly higher GSDS total scores.  

In another study, that evaluated decrements in energy and classified participants into 

different morning and evening energy groups,6 while gender differences were not reported, the 

PSQI global scores ranged from 4.1 to 7.6 and the GSDS total scores ranged from 27.9 to 45.6. 

Again, both the PSQI and GSDS scores for patients in the current study, who were undergoing 

CTX, were higher. Finally, in a randomized control trial to reduce fatigue and sleep disturbance 

in patients undergoing CTX,54 at enrollment PSQI global scores were 8.01 for the treatment and 

7.83 for the control groups. Taken together, these findings suggest that patients undergoing 

CTX have higher levels of sleep disturbance than patients receiving RT.  

In terms of subscale scores, in the current study, compared to males, more females 

reported excessive daytime sleepiness and daytime dysfunction. Possible explanations for 

these gender differences include that our female patients were younger and younger patients 

undergoing CTX have reported more insomnia symptoms than older patients.7 In addition, 
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patients with breast cancer reported a higher number of insomnia complaints compared to other 

types of cancers.7 Future studies on sleep disturbance could evaluate the contributions of 

menopausal symptoms associated with treatment,55, 56 use of corticosteroids,57 and choice of 

anti-emetics58 to these gender differences.  

However, while our findings suggest that females experience more sleep disturbance than 

males, both groups had GSDS and PSQI scores that were above the clinically meaningful 

cutoffs. In addition, both genders reported similar patterns to their sleep disturbance that was 

characterized by early awakenings, an increased number of mid-sleep awakenings, as well as 

decrements in the quality and quantity of their sleep. These findings suggest that both genders 

had significant problems with sleep maintenance. Future studies need to investigate the specific 

etiologies for these sleep maintenance problems. 

Fatigue 

Fatigue is the most common symptom in patients undergoing CTX,1 as well as in disease 

free survivors.2, 24 While several studies found no gender differences in fatigue,8, 11, 22-28 our 

findings add to the evidence that females are disproportionally affected by fatigue.12-21 However, 

only one study was identified that reported on diurnal variations in fatigue severity using the 

LFS29 and this study did not evaluate for gender differences.  

In the study that evaluated for diurnal variations in fatigue severity using the LFS,29 morning 

fatigue scores were 2.3 and evening fatigue scores were 4.2. These scores are lower than the 

current study’s scores for morning fatigue (i.e., 3.23 for females and 2.53 for males) and 

evening fatigue (i.e., 5.47 for females and 4.77 for males) for both genders. This finding 

suggests that regardless of gender, patients undergoing CTX experience higher levels of 

fatigue, than patients at the initiation of RT. 

In terms of gender differences, a higher percentage of females had morning and evening 

fatigue scores that were above the clinically meaningful cutpoints, as well as higher morning 

and evening fatigue severity scores. In terms of evening fatigue, consistent with a previous 
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study,29 potential explanations for these gender differences include that the female patients 

were younger and more females cared for children at home. Finally, a higher percentage of 

females in the current study reported anemia, which is known to contribute to increased fatigue 

in oncology patients.59  

Decrements in Energy 

Very little information is available in the literature on decrements in energy levels in 

oncology patients. As mentioned in the introduction, only one study was found that evaluated 

energy levels, using the LFS in oncology patients undergoing RT and their family caregivers.6 

Among the latent classes identified, morning energy scores ranged from 4.7 to 7.0. In the 

current study, morning energy scores were lower (4.38 for females and 4.67 for males). Evening 

energy scores in the previous study ranged from 3.8 to 5.8, compared to the current study’s 

mean scores of 3.47 for females and 3.85 for males. Again, consistent with the findings for 

sleep disturbance and fatigue, decrements in energy levels appear to be more severe in 

patients receiving CTX.  

Because no studies were identified that evaluated gender differences in energy levels in 

oncology patients, it is difficult to hypothesize why gender differences were found in occurrence 

rates for morning energy but not evening energy and in severity ratings for evening, but not 

morning energy. Additional research is needed to determine the phenotypic characteristics and 

molecular mechanisms that differentiate fatigue from decrements in energy, in order to be able 

to understand diurnal variations in both symptoms and to confirm or refute our findings on 

gender differences. 

Study Limitations 

Several study limitations warrant consideration. While the sample size was large, more 

female than male patients participated in this study. The recruitment of patients with breast and 

GYN cancer contributed to the higher percentage of females in this study. In addition, 

information on medications (e.g., use of corticosteroids, use of sleep medications) that could 
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affect these three symptoms was not evaluated. Finally, objective measures of sleep 

disturbance were not evaluated.  

Implications for Practice and Research 

In summary, findings from this study suggest that, based on self-reports, fatigue, 

decrements in energy, and sleep disturbance may be more common and severe in oncology 

patients undergoing CTX than in patients at the initiation of RT. In addition, these three 

symptoms are more common in female patients receiving CTX. All three symptoms appear to 

be distinct, yet related and should be assessed on an ongoing basis during CTX. Future studies 

need to evaluate not only subjective, but also objective measures of sleep disturbance and 

evaluate the impact of medications. In addition, an evaluation of gender differences in fatigue, 

decrements in energy, and sleep disturbance in patients with only GI and lung cancers would 

allow for a more equal distribution of males and females. 
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Table 1. Differences in Demographic and Clinical Characteristics Between Female (n = 744) and Male 
(n=196) Patients 
 

Characteristic Females Males Statistics 
Mean (SD) Mean (SD) 

Age (years) 56.27 (11.97) 61.04 (11.67) t=-4.99; p=<.0001 
Education (years) 16.26 (3.02) 15.97(2.97) t=1.18; p=.239 
Body mass index (kg/m2)  26.11 (5.95) 26.16 (4.72) t=-0.14; p=.889 
Karnofsky Performance Status score  79.80 (12.29) 82.28 (11.67) t=-2.44; p=.015 
Number of comorbidities  2.40 (1.43) 2.37 (1.32) t=0.26; p=.794 
SCQ score 5.45 (3.12) 5.54 (3.10) t=-0.34; p=.733 
AUDIT score 2.64 (2.17) 3.77 (2.81) t=-4.29; p<.0001 
Time since cancer diagnosis (years) 2.34 (4.37) 1.65 (2.86) U; p=.042 Tine since cancer diagnosis (median) 0.445 0.435 
Number of prior cancer treatments  1.80 (1.57) 1.41 (1.35) t=3.47; p=.001 
Number of metastatic sites including 
lymph node involvement  1.23 (1.29) 1.37 (1.09) t=-1.48; p=.139 

Number of metastatic sites excluding 
lymph node involvement  0.80 (1.11) 0.87 (0.96) t=-.90; p=.372 

 % (N) % (N)  
Ethnicity 
 White 
 Black 
 Asian or Pacific Islander 
 Hispanic Mixed or Other 

 
70.6 (515) 
7.1 (52) 
12.2 (89) 
10.0 (73) 

 
70.7 (135) 
8.4 (16) 
11.5 (22) 
9.4 (18) 

X2=.43; p=.934 

Married or partnered (% yes)  65.5 (482) 71.1 (138) FE; p=.146 
Lives alone (% yes)  20.7 (153) 18.8 (36) FE; p=.615 
Child care responsibilities (% yes)  24.4 (178) 17.3 (33) FE; p=.042 
Care of adult responsibilities (% yes)  8.4 (57) 7.7 (14) FE; p=.880 
Currently employed (% yes)  34.6 (255) 35.9 (70) FE; p=.736 
Income 
 < $30,000 
 $30,000 to <$70,000 
 $70,000 to < $100,000 
 > $100,000 

 
17.4 (115) 
21.8 (144) 
16.6 (110) 
44.3 (293) 

 
17.9 (32) 
20.1 (36) 
17.3 (31) 
44.7 (80) 

KW; p=.913 

Specific comorbidities (% yes) 
 Heart disease 
 High blood pressure 
 Lung disease 
 Diabetes 
 Ulcer or stomach disease 
 Kidney disease 
 Liver disease 
 Anemia or blood disease 
 Depression 
 Osteoarthritis 
 Back pain 
 Rheumatoid arthritis 

 
3.9 (29) 

29.8 (222) 
9.5 (71) 
7.7 (57) 
4.2 (31) 
0.8 (6) 
5.5 (41) 

14.2 (106) 
20.7 (154) 
13.4 (100) 
27.0 (201) 
4.0 (30) 

 
10.7 (21) 
34.2 (67) 
20.9 (41) 
10.7 (21) 
4.6 (9) 
1.0 (2) 
7.1 (14) 
3.6 (7) 

15.3 (30) 
6.6 (13) 
21.4 (42) 
2.0 (4) 

 
FE; p=<.0001 

FE; p=.258 
FE; p=<.0001 

FE; p=.189 
FE; p=.842 
FE; p=.675 
FE; p=.393 

FE; p=<.0001 
FE; p=.105 
FE; p=.009 
FE; p=.120 
FE; p=.280 

Exercise on a regular basis (% yes)  69.0 (508) 70.9 (139) FE; p=.663 
Smoking, current or history of (% yes)  32.3 (237) 47.4 (90) FE; p=<.0001 
Cancer diagnosis 
 Breast 
 Gastrointestinal (GI) 
 Gynecological (GYN) 
 Lung 

 
50.9 (379) 
16.5 (123) 
23.7 (176) 
8.9 (66) 

 
1.5 (3) 

70.4 (138) 
0.0 (0) 

28.1 (55) 

X2=346.12; p=<.0001 
F>M 
M>F 
F>M 
M>F 

18 
 



Type of prior cancer treatment 
 No prior treatment 
 Only surgery, CTX, or RT 
 Surgery & CTX, or Surgery & RT, 
 or CTX & RT 
 Surgery & CTX & RT 

 
18.9 (139) 
43.7 (321) 
22.1 (162) 

 
15.3 (112) 

 
30.4 (58) 
37.2 (71) 
20.4 (39) 

 
12.0 (23) 

X2=12.10; p=.007 
M>F 
NS 
NS 

 
NS 

 

Abbreviations: AUDIT = Alcohol Use Disorders Identification Tests, CTX = chemotherapy, F = female, kg 
= kilograms, KW = Kruskal Wallis, M= male, m2 = meter squared, NS = not significant, RT = radiation 
therapy; SCQ = Self-Administered Comorbidity Questionnaire, SD = standard deviation; U = Mann 
Whitney U test 

 
 
 
Table 2. Differences in Fatigue, Energy, and Sleep Disturbance Scores Between Female (n = 744) and 
Male (n = 196) Patients 
 

Symptom 

Females Males 

Statistics 

Mean (SD) Mean (SD) 
Morning fatigue score 3.23 (2.21) 2.53 (2.05) t = 4.02; p < .0001 
Evening fatigue score 5.47 (2.10) 4.77 (2.07) t = 4.09; p < .0001 
Morning energy score 4.38 (2.20) 4.67 (2.33) t = -1.59; p = .112 
Evening energy score 3.47 (2.05) 3.85 (1.86) t = -2.43; p = .016 
General Sleep Disturbance Scale    
 Quality of sleep 3.42 (1.76) 3.05 (1.78) t = 2.59; p = .010 
 Quantity of sleep 4.70 (1.62) 4.37 (1.58) t = 2.49; p = .013 
 Sleep onset latency 2.87 (2.29) 2.18 (2.08) t = 4.01; p < .0001 
 Mid-sleep awakenings 4.91 (2.21) 4.95 (2.16) t = -0.25; p = .800 
 Early awakenings 3.58 (2.46) 3.41 (2.38) t = 0.84; p = .403 
 Medications for sleep 0.65 (0.77) 0.52 (0.75) t = 2.09; p = .037 
 Excessive daytime sleepiness 2.68 (1.44) 2.42 (1.40) t = 2.20; p = .028 
 Total sleep disturbance score 53.63 (19.98) 48.33 (20.12) t = 3.24; p = .001 
Pittsburgh Sleep Quality Index (PSQI)    
 Sleep quality 1.27 (0.79) 1.10 (0.81) t = 2.64; p = .008 
 Sleep latency 1.32 (0.73) 1.10 (0.69) t = 3.87; p < .0001 
 Sleep duration 1.03 (0.94) 0.93 (0.90) t = 1.28; p = .203 
 Habitual sleep efficiency 0.91 (1.09) 0.80 (1.07) t = 1.21; p = .225 
 Sleep disturbances 1.52 (0.56) 1.35 (0.50) t = 3.98; p < .0001 
 Use of sleep medications 1.31 (1.33) 0.99 (1.31) t = 2.90; p = .004 
 Daytime dysfunction 0.99 (0.65) 0.79 (0.65) t = 3.83; p < .0001 
 Global PSQI score 8.20 (3.81) 6.87 (3.82) t = 4.33; p < .0001 

Abbreviation: SD = standard deviation 
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Figures 1A – 1D. Differences in Occurrence Rates of Fatigue and Energy between Female and Male 
Patients 
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Figures 2A – 2C. Differences in Occurrence Rates of Sleep Disturbance between Female and Male 
Patients 
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Figure3. Differences in Occurrence Rates for GSDS Subscales between Female and Male Patients 
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