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C
olorectal cancer (CRC) is a cancer of 

the digestive tract, colon, or rectum 

(American Cancer Society [ACS], 

2021a). CRC is the fourth-leading 

cancer type and the second-leading 

cause of cancer-related deaths in the United States 

(ACS, 2021a; National Cancer Institute [NCI], 2021; 

Siegel et al., 2019). Because of advances in early de-

tection (e.g., colonoscopy, genetic screening) and 

treatment (e.g., surgical interventions), mortality 

rates have decreased by 2% since 2012 (Howlader et 

al., 2019; Siegel et al., 2019). However, CRC survivors 

continue to manage the effects of a CRC diagnosis and 

its treatments. CRC survivors may develop numerous 

symptoms (e.g., depression, abdominal cramps and 

pain, weakness), physical or psychological subjective 

signs indicating an abnormal condition within the 

human body, typically caused by a disease or injury, 

which are measured by occurrence, frequency, and 

severity (Sreedhar, 2021; Stark et al., 2012). 

Like other cancer survivors, CRC survivors develop 

a wide range of symptoms, including depression, body 

image disorder, sexual dysfunction, and neuropa-

thy of the hands and feet (Röhrl et al., 2019; Wu et 

al., 2021). Symptoms can affect survivors’ functional 

status and quality of life throughout survivorship, the 

length of time a person has lived since their cancer 

diagnosis until the end of life, inclusive of medical and 

psychosocial care (Deshields et al., 2014; Miaskowski 

et al., 2017; Mosher & DuHamel, 2012; Xiao, 2010). 

Studies suggest that symptoms are reported more 

during acute cancer survivorship, the length of time 

from cancer diagnosis to the completion of treat-

ment (Mullan, 1985). Because survivors begin medical 

treatments (e.g., surgical resection, radiation therapy, 

chemotherapy) that are dependent on cancer stage 

and location, they are prone to the development of 

symptoms from the CRC and its treatments (Albusoul 
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et al., 2017; Röhrl et al., 2019; Sheikh-Wu et al., 2020, 

2021; Tantoy et al., 2016). However, most research has 

been limited to symptoms among breast, prostate, 

and lung cancer survivors, with few studies examining 

CRC survivors, despite the increase in CRC diagnoses 

(Howlader et al., 2019; Siegel et al., 2019). As a result, 

there is a lack of knowledge about the CRC survivor 

population, particularly regarding their symptom 

characteristics (occurrence, frequency, and severity) 

during acute cancer survivorship. 

In general, studies show that survivors often expe-

rience up to 13 symptoms during cancer survivorship; 

the physical and psychological symptoms vary and 

may include a range of symptoms such as body image 

disturbance, stress, anxiety, depression, pain, fatigue, 

sleep disturbances, and social isolation (Barsevick, 

2016; Deshields et al., 2014; Mosher & DuHamel, 

2012; Sheikh-Wu et al., 2020, 2021). Survivors may 

encounter a single symptom, but more frequently, 

two or more symptoms, also called a symptom cluster, 

coexist, (Albusoul et al., 2017; Miaskowski et al., 2017; 

Sheikh-Wu et al., 2020; Xiao, 2010). Approximately 

20% of CRC survivors experience more than five 

symptoms, and 66% experienced at least two symp-

toms simultaneously while receiving treatment 

(curative, maintenance, or palliative) (O’Gorman 

et al., 2018; Röhrl et al., 2019; Røhrl et al., 2016). If 

left unmanaged, these symptoms may persist and 

become more severe during an after treatment, which 

may exacerbate other physical, psychological, and 

emotional symptoms that disrupt a patient’s over-

all quality of life (Juul et al., 2018; Miaskowski et al., 

2017; Rasmussen et al., 2015; Schuh-Hofer et al., 2018; 

Sheikh-Wu et al., 2021; Siminoff et al., 2014; Tantoy et 

al., 2016). 

Symptoms can produce adverse side effects includ-

ing but not limited to a disruption in functional ability 

TABLE 1. Sample Characteristics (N = 117)

Characteristic
—

X SD

Age (years) 55.31 11.62

Time since diagnosis (months) 25.41 22

Characteristic n %

Sex

Male 66 56

Female 51 44

Race

Hispanic 53 45

Non-Hispanic 64 55

Ethnicity

Asian 12 12

Black/African American 16 14

Haitian 13 14

White 85 73

Other 9 18

Education level

Some high school 15 14

High school 31 27

Associate/bachelor’s degree 61 52

Master’s degree 11 19

Doctorate degree 12 12

Other 16 15

Type of cancer

Colon 77 66

Colorectal 28 24

Rectal 12 10

Cancer stage

I 12 12

II 16 15

III 16 14

IV 93 79

Time since diagnosis (months)

6 or less 22 19

7–12 19 16

13–18 16 14

19–24 22 19

25 or more 38 32

Treatment type

Chemotherapy 87 85

Radiation therapy 11 11

Surgical resection 12 12

Chemotherapy and radiation 

therapy

16 16

Continued in next column

TABLE 1. Sample Characteristics (N = 117) 

(Continued)

Characteristic n %

Treatment type (continued)

Chemotherapy and surgical 

resection

15 15

Chemotherapy and non-Western 

medicine

11 11

Note. Age range is 22–88 years; range of months since 
diagnosis is 1–108.
Note. Not all participants answered all survey fields.
Note. Because of rounding, percentages may not total 100.
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and social relationships, which may exacerbate under-

lying illnesses (Miaskowski et al., 2017; Rasmussen et 

al., 2015; Schuh-Hofer et al., 2018; Sheikh-Wu et al., 

2021). In addition, unmanaged symptoms put survi-

vors at a higher risk of developing chronic conditions 

(e.g., depression, anxiety) that can negatively impact 

prognosis, recovery, and quality of life, ultimately 

leading to increased use of the healthcare system 

(Barsevick, 2016; Goldberg et al., 2019; Miaskowski 

et al., 2017). In addition, data reported among breast, 

prostate, or lung cancer survivors demonstrate more 

adverse outcomes when symptoms are not man-

aged early in cancer survivorship, which may be true 

for CRC survivors, too. However, there is a dearth 

of knowledge about symptoms (occurrence, fre-

quency, and severity) among CRC survivors during 

acute cancer survivorship. Therefore, it is crucial to 

understand the symptom occurrence, frequency, 

and severity among CRC survivors during the acute 

phase of survivorship, to inform strategies to improve 

health-related outcomes in the CRC population. The 

purpose of this study was to examine CRC survivors’ 

symptom occurrence, frequency, and severity during 

acute cancer survivorship.

Methods

Design and Sample

A total of 117 CRC survivors undergoing active treat-

ment who met inclusion criteria were recruited from 

a NCI–designated cancer center in South Florida. 

A cross-sectional study was conducted from April 

2021 to August 2021. The institutional review board 

at the University of Miami approved the study, and 

electronic informed consent and Health Insurance 

Portability and Accountability  Act of 1996 (HIPAA) 

waivers were obtained prior to data collection. Study 

procedures were completed at the clinical setting or 

over a HIPAA-compliant virtual platform. Participants 

completed the electronic study surveys at their pre-

ferred location (e.g., clinical setting, at home) to 

ensure comfort and privacy. 

Inclusion criteria were as follows: (a) aged at least 

18 years, (b) able to comprehend English, (c) diag-

nosed with colon, rectal, or colorectal cancer, and (d) 

were undergoing active treatment (e.g., chemother-

apy, radiation, surgical resection, adjuvant therapy). 

Exclusion criteria were as follows: (a) diagnosed 

with severe mental illness (e.g., active bipolar disor-

der, schizophrenia), (b) completed cancer treatment, 

documented as terminally ill, or initiated hospice, 

comfort care, or end-of-life measures, and (c) unable 

or unwilling to give informed consent. 

Instruments

Instruments with established scoring procedures 

and evidence of validity among mixed cancer survi-

vors were used in this study. All self-report measures 

were completed in REDCap, an electronic database 

(Harris et al., 2019). The demographic questionnaire, 

a 25-item self-report questionnaire used to assess 

participant demographic information, included age, 

marital status, income, education level, employment 

status, cancer treatment history, and diagnosis ques-

tions. A modified Therapy-Related Symptom Checklist 

(Williams et al., 2013, 2015) of 49 symptoms was used 

to assess the participants’ symptom occurrence, fre-

quency (randomly [1–3 times], weekly [4–6 times], 

almost daily [7–9 times], and daily [10 or more 

times]), and severity (mild, moderate, severe, and 

very severe). The original checklist has shown good 

internal consistency with Cronbach’s alpha above 0.8 

in samples of different types of cancer survivors (n 

= 110 and 385) (Mansouri et al., 2017; Sreedhar, 2021; 

Williams et al., 2013, 2015). The Therapy-Related 

Symptom Checklist was modified by the authors to 

include additional symptoms (n = 24) common among 

CRC survivors (e.g., mucus in the stool, feeling pres-

sure in gastrointestinal [GI] tract, anal pain).

Statistical Analysis

GPower, version 3.1 (Faul et al., 2009), was used to 

estimate the post-hoc power and sample size for the 

research study. A power of 0.99 was achieved with 

117 participants for a bivariate model with an effect 

size of 0.2 and α = 0.05. All statistical analyses were 

conducted using IBM SPSS Statistics, version 22.0. 

A p value less than 0.05 was considered statistically 

significant. 

Measures of central tendencies and percentages were 

obtained to determine the study sample demographics 

and symptom characteristics. For between-group dif-

ferences in symptom burden (number of symptoms) 

based on sex, the Mann-Whitney U test (Hart, 2001) was 

performed. For between-group differences in symptom 

frequency (average symptom frequency per survivor) 

and symptom severity (average symptom severity per 

survivor) based on age, education, and months since 

diagnosis, the Kruskal-Wallis H test (Ostertagová et 

al., 2014) was performed. Nonparametric statistic tests 

were used to test noncontinuous data. 

A principal component analysis (PCA) with vari-

max rotation (Watkins, 2018) was performed to 

explore symptom clustering. All 49 symptoms based 

on occurrence were included in the PCA. Factor struc-

ture was guided by the scree plot and eigenvalues. 
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TABLE 2. CRC Survivors’ (N = 117) Symptom Characteristics

Frequency Severity

OR Random Weekly

Almost 

Daily Daily Mild Moderate Severe

Very  

Severe

Symptom (N = 49) n % n % n % n % n % n % n % n % n %

Neuropathy of the 

hands/feet

80 68 11 19 13 13 11 19 53 45 21 18 30 26 24 21 13 13

Feeling sluggish/

fatigue

73 62 18 15 12 10 13 11 29 25 23 20 38 32 10 9 – –

Skin changesa 62 53 14 12 14 12 14 13 30 26 30 26 29 25 12 12 11 11

Sleep disturbances 58 50 15 13 6 5 12 10 25 21 13 11 28 24 16 14 1 1

Generalized 

weakness

57 49 16 14 15 14 11 19 25 21 16 14 30 26 10 19 10 19

Weight lossb 55 47 – – – – – – – – 17 15 21 18 9 8 2 2

Stress 52 44 19 16 12 10 5 4 15 13 21 18 19 16 9 8 2 2

Hair lossc 51 44 24 21 19 16 4 3 4 3 25 22 12 10 10 9 4 3

Sexual activity 

disturbances

51 44 6 5 9 8 8 7 27 23 10 9 16 14 15 13 7 6

Diarrhea 50 43 19 16 14 12 11 9 6 5 17 14 22 19 8 7 2 2

Nausea 49 42 27 23 10 19 17 16 15 14 23 20 18 15 17 16 – –

Anxiety 48 41 22 19 9 8 4 3 11 9 17 15 23 20 6 5 2 2

Pain, generalized 47 40 17 15 16 15 19 18 15 13 12 10 21 18 10 19 13 13

Loss of appetite 44 38 19 16 9 8 7 6 9 8 19 16 20 17 – – 1 1

Taste changes 44 38 15 13 16 15 13 13 19 16 13 11 22 19 15 14 13 13

Drowsiness 43 37 15 13 8 7 8 7 12 10 19 16 19 16 3 3 – –

Constipation 41 35 14 12 10 19 18 17 19 18 – – 14 12 15 14 14 13

Abdominal pain 40 34 16 14 9 8 5 4 10 9 14 12 17 15 9 8 – –

Forgetfulness 39 33 23 20 12 12 15 14 19 18 16 14 10 19 11 11 – –

Abdominal  

bloating

38 32 16 14 5 4 5 4 12 10 18 15 15 13 4 3 – –

Dizziness/ 

lightheaded

37 32 16 14 19 18 17 16 15 14 13 11 18 15 14 13 12 12 

Depression 35 30 6 5 4 3 7 6 – – 15 13 12 10 6 5 2 2

Memory 35 30 18 15 14 13 14 13 19 18 24 21 19 18 11 11 11 11

Muscle cramps, 

generalized

35 30 17 15 7 6 6 5 5 4 15 13 14 12 5 4 – –
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TABLE 2. CRC Survivors’ (N = 117) Symptom Characteristics (Continued)

Frequency Severity

OR Random Weekly

Almost 

Daily Daily Mild Moderate Severe

Very  

Severe

Symptom (N = 49) n % n % n % n % n % n % n % n % n %

Difficulty  

concentrating

33 28 15 13 14 13 17 16 17 16 16 14 14 12 12 12 – –

Abdominal cramps 31 27 17 15 8 7 3 3 3 3 11 9 13 11 6 5 1 1

Loss of  

concentration

31 27 17 15 6 5 2 2 6 5 16 14 13 11 1 1 1 1

Night sweats 31 27 18 15 6 5 4 3 3 3 13 11 12 10 4 3 4 3

Headache 29 25 12 10 11 9 3 4 3 4 10 9 16 14 2 2 – –

Bruising 27 23 17 15 4 3 1 1 5 4 17 15 8 7 2 2 – –

Edema of the 

hands/feet

27 23 10 9 3 3 2 2 12 10 13 11 8 7 5 4 5 4

Shortness of breath 26 22 14 12 6 5 2 2 4 3 10 9 13 11 13 11 – –

Abdominal  

tenderness

24 21 8 7 4 3 5 4 7 6 12 10 11 9 1 1 1 1

GI pressure 23 20 12 10 5 4 2 2 4 3 12 10 7 6 4 3 – –

Sore mouth 23 20 13 11 4 3 4 3 2 2 9 8 11 9 3 3 – –

Pain, anal 19 16 6 5 2 2 4 3 7 6 8 7 5 4 4 3 2 2

Vomiting 19 16 13 11 13 13 12 12 11 11 10 19 17 16 11 11 – –

Pain, defecation 18 15 6 5 4 3 3 3 5 4 4 3 9 8 5 4 – –

Bleeding 17 15 12 10 4 3 – – 1 1 14 12 3 3 – – – –

Body image  

disturbance

17 15 3 3 1 1 1 1 11 9 5 4 4 3 5 4 3 3

Cough 14 12 8 7 3 3 – – 3 3 9 8 3 3 1 1 – –

Difficulty  

swallowing

14 12 9 8 2 2 1 1 2 2 – – 10 9 3 3 1 1

Pain, jaw 14 12 7 6 3 3 2 2 2 2 7 6 4 3 1 1 1 1

Bloody stool 13 11 7 6 4 3 1 1 1 1 10 9 3 3 – – – –

Sore throat 13 11 4 3 5 4 – – 4 3 7 6 5 4 – – 1 1

Mucus-like stool 9 8 3 3 3 3 – – 3 3 6 5 3 3 – – – –

Fever, neutropenic 7 6 5 4 1 1 1 1 – – 5 4 2 2 – – – –

Sore veins from 

chemotherapy

6 5 1 1 4 3 – – 1 1 2 2 2 2 1 1 1 1
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Recommendations from Costello and Osborne were 

used for interpreting the scree plot, and eigenvalues 

greater than 1 were used for factor retention according 

to Kaiser criteria (Costello & Osborne, 2005; Watkins, 

2018). Factor loadings were determined using a priori 

criteria; primary factor loadings on one factor and 

primary factor loadings greater than 0.4 (Cortina, 

1993). Items not meeting the criteria were removed, 

and the factor was labeled according to items that met 

criteria. PCA has been used across cancer survivor 

populations and has been shown to identify specific 

symptom clusters based on the particular cancer type, 

location, and treatments (Dirksen et al., 2016; Lee et 

al., 2020; Sheikh-Wu et al., 2020). 

Results

Sample Characteristics 

The study consisted of 117 survivors of colon (n = 

77, 66%), rectal (n = 12, 10%), and colorectal (n = 28, 

24%) cancers. The sample’s mean age was 55 years 

and was 44% women  (n = 51) (see Table 1). 

Symptom Characteristics 

The Therapy-Related Symptom Checklist assessed 

49 symptoms based on occurrence, frequency, and 

severity. Table 2 lists all symptoms and provides a 

rank order based on symptom occurrence; symptom 

frequency and severity are also reported. The most 

common symptoms, in order of highest occurrence 

rate, were as follows: (a) neuropathy of the hands/

feet, (b) feeling sluggish/fatigue, (c) skin changes—

sensitivity, discoloration, texture, and dryness, (d) 

sleep disturbances, and (e) generalized weakness. 

Most participants were undergoing chemother-

apy (n = 87, 85%). The remainder of survivors were 

being treated by adjuvant therapy (n = 12, 12%) (e.g., 

chemotherapy paired with radiation therapy, surgical 

resection, or non-Western medicine), surgical resec-

tion (n = 2, 2%), and radiation therapy (n = 1, 1%). 

Common chemotherapy-related symptoms, in order 

of highest occurrence rate, were as follows: (a) neu-

ropathy of the hands/feet, (b) feeling sluggish/fatigue, 

(c) skin changes—sensitivity, discoloration, texture, 

and dryness, (d) sleep disturbances, and (e) weight 

loss (see Supplemental Table 1).

The sample primarily consisted of colon cancer 

survivors (n = 77, 66%). The team assessed occurrence, 

frequency, and severity of symptoms reported among 

each cancer diagnosis (see Supplemental Table 2). 

Colon and CRC survivors’ common symptoms, in order 

of highest occurrence rate, were as follows: (a) neurop-

athy of the hands/feet, (b) feeling sluggish/fatigue, (c) 

sleep disturbances or sexual activity disturbances, and 

(d) weight loss. Rectal cancer survivors’ experienced 

symptoms, in order of highest occurrence rate, were as 

follows: (a) generalized weakness, (b) skin changes—

sensitivity, discoloration, texture, and dryness, (c) 

neuropathy of the hands/feet, (d) feeling sluggish/

fatigue, and (e) sexual activity disturbances.

Group Difference and Symptom Characteristics 

The team assessed for between-group differences 

in symptom burden, frequency, and severity, based 

on sex, age, education, and months since diagno-

sis. The only significant between-group difference 

was observed between months since diagnosis and 

TABLE 2. CRC Survivors’ (N = 117) Symptom Characteristics (Continued)

Frequency Severity

OR Random Weekly

Almost 

Daily Daily Mild Moderate Severe

Very  

Severe

Symptom (N = 49) n % n % n % n % n % n % n % n % n %

GI, mass 5 4 1 1 – – – – 3 3 3 3 1 1 – – – –

a Skin changes include sensitivity, discoloration, texture, and dryness. 
b Weight loss (pounds) (

—

X = 28.6, SD = 24.7) 
C Hair loss amounts were measured by the following definitions: thinning hair, gradual hair loss, clumps of hair loss, and full hair loss. 
CRC—colorectal cancer; GI—gastrointestinal; OR—occurrence rate 
Note. Symptoms are listed in order from most to least experienced by occurrence.
Note. Some participants indicated occurrence, but did not complete all survey fields for each symptom. 
Note. Frequency key: random (1–3 times), weekly (4–6 times), almost daily (7–9 times), daily (10 or more times) 
Note. Night sweats are nonrelated to another disease process (e.g., menopause).
Note. Loss of concentration is the inability to concentrate, whereas difficulty concentrating indicates that the patient can concentrate with difficulty.
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number of symptoms (p = 0.03). With regards to 

the number of symptoms and months since diagno-

sis, 14.27 symptoms were reported at 6 months, 11.21 

symptoms at 7–12 months, 10.88 symptoms at 13–18 

months, 14.68 symptoms at 19–24 months, and 16.58 

symptoms at more than 25 months. 

Exploratory Factor Analysis 

PCA was performed to explore factor loading of symp-

toms during acute cancer survivorship among CRC 

survivors. Two factors were identified based on the 

compositions of the symptoms, which were named to 

reflect the two symptom clusters. The two symptom 

clusters were as follows: (a) chemotherapy-induced 

symptoms (e.g., pain, loss of appetite, nausea, vomit-

ing, difficulty sleeping and concentrating, depression, 

stress, anxiety, disturbed body image, abdominal pain 

and bloating, dizziness/lightheadedness, headache), 

and (b) chemotherapy brain-related symptoms (e.g., 

difficulty concentrating, loss of concentration, sore 

veins, forgetfulness, drowsiness, memory issues). 

Table 3 shows the factor loadings associated with each 

symptom within an identified symptom cluster.

Discussion 

This is one of only a few studies to assess the symp-

tom occurrence, frequency, and severity among CRC 

survivors during acute cancer survivorship. CRC 

survivors will likely undergo two or more types of 

treatments, depending on their cancer prognosis, and 

will encounter adverse symptoms at least once during 

acute cancer survivorship (Sreedhar, 2021). Therefore, 

a better understanding of CRC survivors’ symptom 

occurrence, frequency, and severity will directly help 

healthcare teams to systematically track and prioritize 

survivor-reported symptoms, which can improve survi-

vors’ awareness of influencing factors that may worsen 

symptom burden, frequency, and severity throughout 

their treatment. Early identification of symptoms by 

survivors and healthcare teams may promote the sur-

vivors’ self-management skills, mitigating the adverse 

side effects of treatments during acute cancer survi-

vorship. However, it is necessary for nurse researchers 

to examine CRC survivors’ symptoms at a larger scale. 

Research at multisite facilities that include diverse 

CRC populations should be considered a priority to 

determine symptom occurrence, frequency, severity, 

and potential outcome differences over longitudinal 

studies throughout acute cancer survivorship. 

The demographics of the sample, particularly  

age, sex, cancer stage, and education levels, reflect 

the national CRC population statistics (ACS, 2021b; 

Siegel et al., 2020). This sample’s age range (21–88 

years) reflected the national CRC population (ACS, 

2019; NCI, 2021). There has been a rise in new CRC 

survivors aged younger than 55 years, and research 

indicates that young CRC survivors are diagnosed 

with more advanced stages (III and IV) when com-

pared to survivors aged older than 55 years (ACS, 

2020a; Howlader et al., 2019; Siegel et al., 2019). In 

this study, the mean age was 55 years, indicating that 

half of the sample was aged younger than 55 years, and 

the majority of those participants had stage IV CRC. 

This is consistent with the national statistics. In addi-

tion, CRC incidence rates are higher in men, which 

was true for this sample (n = 66, 56% men) (ACS, 

2021a). The sample reflected the education levels 

seen in the national CRC data, with the majority of 

survivors having a high school diploma or having an 

associate or bachelor’s degree (ACS, 2021b; Siegel et 

al., 2020).

The sample’s cancer stage (stage IV: n = 93,  

79%) and treatment type (chemotherapy: n = 87, 

85%) coincided with the national CRC data. In the 

United States, more than 60% of people with CRC 

are diagnosed with stage II, III, or IV (NCI, 2021), 

and more than 65% of CRC survivors undergo che-

motherapy treatment (solo or adjuvant) (ACS, 

2021a). Depending on cancer type and location, 

CRC survivors may continue maintenance or oral 

chemotherapy treatment until disease progression, 

and survivors with a higher stage (III or IV) are more 

likely to undergo multiple treatments (ACS, 2020b). 

For example, colon, CRC, and rectal cancer survivors 

with stage IV may undergo surgical resection in con-

junction with chemotherapy and radiation because 

of metastases (e.g., liver, lung) (ACS, 2020b). For 

these reasons, the percentage of survivors under-

going chemotherapy is reflective of late-stage CRC 

and the CRC population in the United States. In 

addition, these data suggest that during acute cancer 

KNOWLEDGE TRANSLATION 

 ɐ Colorectal cancer survivors experience a number of symptoms 

that vary according to length of time in acute cancer survivorship 

and treatment type.

 ɐ Symptom questionnaires may need the addition of gastrointestinal- 

specific symptoms for colorectal cancer survivors during acute 

cancer survivorship. 

 ɐ Nurses can anticipate symptoms to enable prevention and maxi-

mize self-management skills to reduce symptom burden. 
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survivorship, the type of treatment contributes the 

most to symptoms rather than cancer diagnosis. 

This sample is reflective of CRC survivors and 

the treatments used in the United States. Therefore, 

the data related to symptom occurrence, frequency, 

and severity may be applicable across settings where 

protocol-driven chemotherapy decisions are used. 

Chemotherapy is a significant contributor to CRC 

survivors’ symptoms (e.g., peripheral neuropathy, 

fatigue/feeling sluggish, skin changes), and data from 

multiple studies converged to show that common 

symptoms occur during chemotherapy independent 

of cancer diagnosis (Röhrl et al., 2019; Sheikh-Wu 

et al., 2021; Sreedhar, 2021; Wu et al., 2021). In this 

study, the exploratory factor analysis identified two 

factors associated with chemotherapy. Although not 

fully powered for a robust PCA, the preliminary find-

ings are consistent with other reports of symptoms 

related to chemotherapy (Albusoul et al., 2017; Lee 

et al., 2020; Miaskowski et al., 2017). This has impli-

cations for nursing. In particular, nurses should 

develop symptom-management strategies focused on 

common symptoms during chemotherapy that could 

be employed across cancer diagnoses, evaluate these 

strategies not only for efficacy but for tailoring these 

nurse-driven interventions, and evaluate the effects of 

symptoms and management strategies on short, inter-

mediate, and long-term outcomes. 

The researchers added additional items related to 

GI symptoms (e.g., diarrhea, disturbed body image, 

abdominal bloating, pain, cramps, pressure, mass/lump, 

tenderness, bloody stool, anal pain, mucus in stool, 

painful defecation) to the Therapy-Related Symptom 

Checklist because of the nature of CRC. One-third of 

the participants reported GI symptoms of constipa-

tion, abdominal pain, bloating, cramping, tenderness, 

pressure, and anal pain during defecation. This study 

suggests that GI symptoms were predominantly seen 

early during radiation therapy among rectal cancer sur-

vivors. However, GI symptoms may have been caused 

by the treatment type, cancer diagnosis, or from the 

time since diagnosis during survivors’ acute cancer 

survivorship. Because one-third of the sample reported 

these symptoms and it is unclear if any treatment exac-

erbated them, it is important to include these items 

when assessing symptoms among CRC survivors. The 

addition of these items to the questionnaire enhanced 

the understanding of symptoms during acute cancer 

survivorship in this population. Had this not been done, 

potentially important symptoms affecting patients in 

acute survivorship would not be known.

In addition, the number of symptoms varied accord-

ing to length of time across acute cancer survivorship. 

There was an increase in symptoms corresponding 

with a greater length of time in acute survivorship, 

suggesting that symptom burden accumulates during 

treatment. Observations about symptom burden 

throughout acute cancer survivorship are not well 

known in the CRC literature. Studies suggest that 

symptoms worsen among all cancer types, particularly 

toward the end of life (increase in symptom occur-

rence, frequency, and severity) (Goldberg et al., 2019; 

Seow et al., 2020). However, longitudinal studies are 

needed to expand the understanding of CRC survivors’ 

symptom burden in acute survivorship. Understanding 

the changes within symptom burden throughout treat-

ment among CRC survivors would allow researchers to 

develop preventive care strategies to identify and treat 

the most bothersome symptoms, and could be tailored 

to other cancer diagnoses. 

TABLE 3. Exploratory Factor Analysis Symptoms 

Among Patients with Colorectal Cancer  

Receiving Chemotherapy

Chemotherapy-Induced Symptom Factor Loading

Factor 1

Abdominal bloating 0.448

Abdominal pain 0.604

Anxiety 0.57

Depression 0.727

Difficulty sleeping 0.756

Disturbed body image 0.457

Dizziness/lightheadedness 0.418

Headache 0.55

Loss of appetite 0.459

Nausea 0.462

Pain 0.444

Stress 0.696

Vomiting 0.52

Chemotherapy Brain-Related 

Symptom Factor Loading

Factor 2

Difficulty concentrating 0.64

Drowsiness 0.438

Forgetfulness 0.752

Loss of concentrating 0.787

Memory issues 0.767

Sore veins 0.497

Note. Factor loading amounts have been orthogonally 
rotated.
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Limitations

This study had several limitations. Because this was a 

cross-sectional study, data were obtained at a single 

point in time, making it difficult to assess symptom 

trajectories. However, this concern was minimized 

by sampling CRC survivors across the acute cancer 

survivorship continuum. Future work should include 

prospective, repeated measures to best identify 

symptom trajectories among CRC survivors based 

on treatment type, cancer stage, and cancer type. 

This sample under-represented non-Hispanic Black 

patients, which may limit generalizability. However, 

the sample was reflective of the national CRC data 

related to age, sex, cancer stage, and education levels. 

In addition, this sample is reflective of the south Florida 

population with a higher number of Hispanic CRC sur-

vivors when compared to the national statistics. 

Implications for Nursing 

Oncology nurses are well poised to identify, prevent, 

and promote self-management skills to reduce adverse 

symptoms among CRC survivors. Early identification 

and prioritization of survivor-reported symptoms 

may improve survivors’ awareness of factors that 

may worsen symptoms throughout acute cancer sur-

vivorship. In addition, early recognition provides 

the opportunity for nurses to promote evidence- 

based self-management skills to mitigate symp-

toms during acute cancer survivorship. In addition, 

GI-specific and treatment-related symptoms should 

be assessed in patients with CRC during acute cancer 

survivorship, as these could be missed in some stan-

dardized symptom surveys. Finally, longitudinal studies 

are needed to evaluate symptoms and symptom trajec-

tories among patients with CRC during and after acute 

cancer survivorship to obtain a better understanding of 

the symptoms and their effects on survivorship. 

Conclusion

This study evaluated 49 symptoms to better under-

stand CRC survivors’ symptom characteristics by 

occurrence, frequency, and severity during acute 

cancer survivorship. This study is one of the first 

to gather new insight regarding CRC survivors’ 

symptom characteristics throughout acute cancer 

survivorship. Additional understanding of CRC sur-

vivors’ symptom occurrence, frequency, and severity 

throughout treatment is needed and will help nurses 

to systematically track and prioritize symptoms. 

Regardless of cancer type, recognizing symptoms 

that cluster together may improve survivors’ aware-

ness of influencing factors that may worsen symptom 

burden over time. Additional studies are needed to 

identify key places for prevention and self-manage-

ment strategies to reduce symptom burden among 

CRC survivors. 
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