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A 
gynecologic cancer diagnosis affects 

multiple aspects of a woman’s life, 

including physical and psychological 

health status. Gynecologic cancer 

refers to a malignant condition of 

the female reproductive system which may include 

ovary, vulva, vagina, cervix, uterus (womb/endometri-

al), uterine tube(s), and placenta (Gupta & Rajwan-

shi, 2013). Cervical cancer is the fourth most common 

cancer in women, and the seventh most common 

overall cancer (Ferlay et al., 2015). Fitzmaurice et al. 

(2015) suggested that 1 in 70 women are expected to 

develop cervical cancer from the time of their birth to 

age 79 years. 

The stage of the cancer and the management 

options available have significant affects on survival 

rates. For example, the survival rate of ovarian cancer 

during a 10-year period is 35%, and more than 55% of 

the cases are diagnosed at stage III or IV (Macdonald 

& Palmer, 2014). In the case of endometrial cancer, 

however, the survival rate during a 10-year period is 

78% and the majority of patients are diagnosed at an 

early stage of the disease (Cancer Research UK, 2015). 

In the United States, the five-year survival rate is 84% 

(American Cancer Society, 2018).  

Fatigue is a particularly common and troublesome 

symptom that may affect daily activity levels and neg-

atively alter the quality of life of people diagnosed with 

cancer (Peters, Goedendorp, Verhagen, Bleijenberg, & 

van der Graaf, 2016). Cancer-related fatigue (CRF) is 

defined as “a disturbing, persistent, subjective sense 

of physical, emotional, and/or cognitive fatigue or 

exhaustion related to cancer or cancer treatment 

that is not proportional to recent activity and inter-

feres with usual functioning” (Berger et al., 2015,  

p. 1,012). De Raaf, de Klerk, Timman, Hinz, and van 

der Rijt (2012) reported that most patients with cancer 

PROBLEM IDENTIFICATION: Fatigue has a negative 

impact on the quality of life of patients with cancer. 

The aim of this review is to evaluate studies on the 

effectiveness of exercise interventions in reducing 

fatigue in women with gynecologic cancer. 

LITERATURE SEARCH: The review was conducted 

according to the PRISMA guidelines using the 

CINAHL®, MEDLINE®, EMBASE, PsycINFO®, and 

Cochrane Library databases. The Critical Appraisal 

Skills Programme was used for quality assessment.

DATA EVALUATION: Five studies met the inclusion 

criteria: three randomized, controlled trials and two 

single-arm trials. 

SYNTHESIS: Evidence suggests that exercise 

interventions result in significant reductions in fatigue 

in women with gynecologic cancer. However, the 

current evidence is limited. Additional studies are 

required to address the dose-dependent outcomes 

of exercise interventions on fatigue in women with 

gynecologic cancer.

IMPLICATIONS FOR NURSING: Findings support the 

positive effects of exercise interventions in reducing 

fatigue in women with gynecologic cancer, suggesting 

that healthcare professionals may consider including 

exercise programs into management plans for this 

population.
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describe fatigue as being the most distressing symp-

tom affecting their quality of life, including fatigue 

occurring during the treatment of women with gyne-

cologic cancer. The identification and management of 

CRF is a key objective of the holistic assessment and 

management of the individual diagnosed with cancer. 

Identification of CRF and the development of inter-

ventions to ameliorate it may help patients to improve 

their overall quality of life. 

The prevalence of fatigue among patients with 

cancer is estimated to be 50%–90% (Campos, Hassan, 

Riechelmann, & Del Giglio, 2011), depending on the 

sample size and recorded variables. A systematic 

review completed by Harrington, Hansen, Moskowitz, 

Todd, and Feuerstein (2010) indicated that fatigue in 

gynecologic cancer survivors ranked as the fourth 

most common symptom, affecting 17%–33% of women 

an average of three to eight years after diagnosis. 

Similar results have been observed in other studies 

(Beesley et al., 2008; Fitch & Steele, 2010).

CRF can be complex and can interact with a 

number of physiologic and psychological mechanisms. 

Two key theories exist regarding the underlying mech-

anisms of CRF: peripheral (muscular) and central 

(neural). Peripheral fatigue causes muscular decline 

and reduction in physical performance through effects 

on muscle excitation/contraction mechanisms caused 

by metabolic changes within the muscle (Ryan et al., 

2007). On the other hand, central fatigue is linked to 

progressive failure to transmit motor neuron impulses 

(Meeusen, Watson, Hasegawa, Roelands, & Piacentini, 

2006). Therefore, to reduce fatigue, individuals with 

cancer are advised to increase physical activity levels. 

Several organizations have published guidelines that 

recommend exercise programs to improve functional 

capacity and muscular strength and to reduce CRF, 

including the American College of Sports Medicine 

(Schmitz et al., 2010), the American Cancer Society 

(Rock et al., 2012), and the National Institute for 

Health and Care Excellence ([NICE], 2017). Despite 

the existence of guidelines to manage fatigue for all 

patients with cancer, an evaluation of the evidence 

focused specifically on gynecologic cancer is needed. 

The aim of this review was to evaluate the effective-

ness of exercise interventions in reducing fatigue in 

women with gynecologic cancer and to establish the 

parameters that have been investigated to date.

Methods

This systematic review was undertaken accord-

ing to the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) guidelines 

(Moher, Liberati, Tetzlaff, & Altman, 2010), and the 

quality assessment was completed using the Critical 

Appraisal Skills Programme ([CASP], 2018). The 

review used two CASP checklists: randomized con-

trolled trials (RCTs) (11 questions) and cohort studies 

(12 questions). In line with previous systematic reviews 

(Barnett, Barnett, Nathan, Van Cauwenberg, & Cerin, 

2017; Kordzadeh, Liu, & Jayanthi, 2017; Pandey, Shetty, 

Hamilton, Bhattacharya, & Maheshwari, 2012), each 

study was assigned a score as an overall summary 

of quality. This incorporated three sections: validity 

of the results, reporting of the results, and results 

helping locally. Each question from the checklist was 

answered with “yes,” “no,” or “cannot tell.” A ques-

tion answered with “yes” was allocated a score of 1, 

“cannot tell” a score of 0.5, and “no” a score of 0. The 

total points awarded indicated the overall quality of 

the study. When considering the RCTs (11 questions), 

a study was determined to be of low quality when the 

score was 0–4, of modest quality if the score was 5–7, 

and of high quality if the score was 8–11. When using 

the CASP (2018) checklist for cohort studies (12 ques-

tions), a study was considered to be of low quality 

when the score was 0–4, of modest quality if the score 

was 5–8, and of high-quality if the score was 8–12.

Search Strategy

Studies investigating exercise interventions in women 

with gynecologic cancer were obtained by search-

ing the electronic databases CINAHL® (from 1937 to 

August 2017), MEDLINE® (from 1946 to August 2017), 

EMBASE (from 1980 to August 2017), PsycINFO® 

(from 1980 to August 2017), and the Cochrane 

Library (from 1980 to August 2017). Examples of 

search terms used were: activit*, cancer*, carcinoma*, 

endometr*, exercis*, fatigue, genital neoplasms, female, 

physical activit*. Footnote chasing and hand searching 

were used to identify additional studies. The footnote 

chasing strategy used other authors’ references cited 

in previous studies on the topic (Cooper, Hedges, & 

Valentine, 2009).

Selection Criteria

The review included the following study designs: 

pilot studies, feasibility studies, and RCTs. Protocol 

papers or conference abstracts were excluded. For 

a study to be included in the review, the following 

criteria had to be met: (a) patients aged 18 years or 

older, (b) diagnosed with any type of gynecologic 

cancer (uterus, cervix, vagina, ovary, vulva, fallopian 

tube, and placenta), (c) any stage of the disease, (d) 

published in English, (e) specifically tested a physical 
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activity or exercise intervention, and (f) included at 

least one valid outcome in terms of a fatigue scale. 

Studies were excluded from the review if an exercise 

intervention was not prospectively tested or fatigue 

was not assessed using a standardized instrument. To 

determine eligibility for inclusion, two independent 

reviewers assessed the title and abstract of all papers 

that were identified from the search strategy, with any 

discrepancies being resolved by a third independent 

reviewer.

Results

Figure 1 displays the PRISMA diagram and the final 

selection of the studies, based on the inclusion 

criteria. Two hundred and forty-five papers were 

identified from the initial search. Of these, 231 stud-

ies were excluded during title and abstract screening 

because the sample did not include women with 

gynecologic cancer, 27 studies did not test an exer-

cise intervention, and 62 did not assess fatigue using 

a standardized instrument. The full text of 14 articles 

was obtained, and another 9 articles were excluded. 

Two studies did not include gynecologic cancer, two 

studies did not include exercise in the intervention 

component, and five did not measure fatigue. Five 

studies were included in the review: two RCTs and 

three single-arm trials. 

Quality Assessment

The studies were assessed using two CASP checklist 

tools. The quality of the methodology of the two RCTs 

was assessed, and one trial was scored as being of high 

quality (Donnelly et al., 2011), whereas von Gruenigen 

et al. (2009) scored as being of only modest quality. 

The other three studies (Basen-Engquist et al., 2014; 

Mizrahi et al., 2015; Moonsammy et al., 2013) were 

assessed using the CASP checklist for cohort studies 

and scored as being of modest quality. Details of the 

quality assessment of the included studies are shown 

in Tables 1 and 2. 

Study Design

The exercise studies included two RCTs (Donnelly et 

al., 2011; von Gruenigen et al., 2009) and three lon-

gitudinal, single-arm designs (Basen-Engquist et al., 

2014; Mizrahi et al., 2015; Moonsammy et al., 2013). 

All participants, regardless of study design, were fol-

lowed for at least six months.

Of note, five of the studies reported “none” in 

the conflict of interest statement (Basen-Engquist 

et al., 2014; Donnelly et al., 2011; Mizrahi et al., 2015; 

Moonsammy et al., 2013; von Gruenigen et al., 2009). 

Failure to mention a conflict of interest could result in 

hidden study bias (Milton, 2012). 

Participants’ Characteristics

The studies included women with ovarian, vulva, 

vaginal, cervix, uterus (womb/endometrial), uterine 

tube(s), or placental cancers at different stages of the 

disease and at different points of treatment. Table 3 

summarizes the participants’ details. 

The five studies incorporated a total of 209 partic-

ipants. Overall, the intervention groups included 163 

patients, and the control groups included 46 patients. 

The differences between the numbers of women 

assigned to intervention versus control groups was pri-

marily related to one of the single-arm studies enrolling 

100 participants (Basen-Engquist et al., 2014). 

Three studies involved participants diagnosed 

with cancer stages I–III (Basen-Engquist et al., 2014; 

Donnelly et al., 2011; Moonsammy et al., 2013); one 

study included stages I and II (von Gruenigen et al., 

2009), while Mizrahi et al. (2015) included stages 

FIGURE 1. PRISMA Diagram

PRISMA—Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses

Articles screened  

(n = 245)

Articles excluded by title 

and abstract (N = 231)

 ɐ Not gynecologic 

cancer (n = 142)

 ɐ Intervention without 

exercise component 

(n = 27)

 ɐ Did not assess fatigue 

with standardized 

instrument (n = 62)

Studies included in  

systematic review (N = 5)

Articles identified 

through database 

searching (n = 242)

Additional articles 

identified through other 

sources (n = 3)

Full-text articles 

excluded (N = 9)

 ɐ Not gynecologic 

cancer (n = 2)

 ɐ No exercise interven-

tion (n = 2)

 ɐ Did not measure 

fatigue (n = 5)

Full-text articles assessed 

for eligibility (n = 14)
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I–IV. The interventions in all studies were provided 

after surgery. Two studies involved participants 

during or after chemotherapy or radiation therapy 

(Basen-Engquist et al., 2014; Donnelly et al., 2011); 

two other studies (Mizrahi et al., 2015; Moonsammy 

et al., 2013) included participants after they had fin-

ished the second chemotherapy cycle. Only one study 

included participants who had completed treatment 

(von Gruenigen et al., 2009).

Instruments for Measuring Fatigue

A number of instruments were used to measure 

fatigue, including the Functional Assessment of 

Chronic Illness Therapy–Fatigue subscale (FACIT-F), 

the Multidimensional Fatigue Inventory, the vigor 

scale of the SF-36®, and fatigue subscales in the Quality 

of Life in Adult Cancer Survivors (QLACS) and the 

Somatic Psychological Health Report (SPHERE) scale. 

Three studies used the FACIT-F (Donnelly et al., 2011; 

Moonsammy et al., 2013; von Gruenigen et al., 2009). 

This unidimensional scale explores the experiences of 

fatigue on daily life. Donnelly et al. (2011) also used 

other scales, including the Multidimensional Fatigue 

Symptom Inventory–Short Form scale (MFSI-SF). 

Only one study measured fatigue by using the QLACS 

subscales (Basen-Engquist et al., 2014). Mizrahi et al. 

(2015) used the SPHERE scale to measure fatigue and 

the psychological dimensions of distress. In addition, 

three studies used the SF-36, which has four items in 

the form of energy/fatigue subscales (Basen-Engquist 

et al., 2014; Mizrahi et al., 2015; von Gruenigen et al., 

2009).  

Intervention Types

Most of the reviewed studies employed interval 

training and other forms of exercise. Despite the sim-

ilarity in the exercise modality of the interventions, 

the intensity, frequency, duration, and the length of 

the exercises varied between studies. Table 4 pro-

vides a summary of the variations with regard to 

interventions in each study. The studies evaluated 

home-based exercise and behavior change interven-

tions, or a combination of exercise and nutrition for 

six months (Basen-Engquist et al., 2014; Donnelly 

et al., 2011; Mizrahi et al., 2015; Moonsammy et al., 

2013) and 12 months (von Gruenigen et al., 2009). 

The interventions aimed to meet particular require-

ments in terms of physical activity: 30 minutes for five 

TABLE 1. Quality of Randomized, Controlled Trials According to CASP Grade

Category

Donnelly  

et al., 2011

von Gruenigen 

et al., 2009

Did the trial address a clearly focused issue? Yes Yes

Was the assignment of patients to treatments randomized? Yes No

Were all of the patients who entered the trial accounted for at its conclusion? Yes No

Were patients, health workers, and study personnel “blind” to treatment? Yes No

Were the groups similar at the start of the trial? Yes Yes

Aside from the experimental intervention, were the groups treated equally? Yes Yes

How large was the treatment effect? No No

How precise was the estimate of the treatment effect? No Yes

Can the results be applied to the local population or in your context? No No

Were all of the clinically important outcomes considered? Yes Yes

Are the benefits worth the harms and costs? Yes Yes

CASP grade 8/11 6/11

CASP—Critical Appraisal Skills Programme
Note. Categories answered with a “yes” response were given 1 point, and categories answered with a “no” response were 
given 0 points. Total scores from 0–4 indicate low quality, 5–8 indicate modest quality, and 8–12 indicate high quality.
Note. Based on information from CASP, 2018.
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days for a total of 150 minutes of physical activity per 

week. All studies commenced with an exercise coun-

seling session. However, how contact was maintained 

with the participants varied throughout the studies. 

Three studies provided a booklet and a telephone  

follow-up every week for two months (Basen-

Engquist et al., 2014; Donnelly et al., 2011; Mizrahi 

et al., 2015), whereas Moonsammy et al. (2013) con-

ducted a follow-up call with participants every two 

weeks by telephone and von Gruenigen et al. (2009) 

conducted a follow-up discussion with participants 

only during the sessions. 

Effect of Exercise on Cancer-Related Fatigue

Three studies reported significant improvements in 

fatigue outcomes over time. The single-arm study 

conducted by Basen-Engquist et al. (2014) included 

endometrial cancer survivors (stage I, II, or IIIa;  

N = 100) and evaluated a six-month intervention con-

sisting of home-based exercise. The study assessed 

psychological distress and quality of life at base-

line and at six months. Weekly exercise, fitness, and 

anthropometrics were evaluated at baseline (n = 100), 

two months (n = 87), four months (n = 83), and six 

months (n = 79). The study used a computer to assess 

the home-based exercise. The participants wore 

medical-grade, activity-monitoring watches, which 

collected activity count data in 60-second intervals. 

Other recorded laboratory measures included waist 

circumference, cardiorespiratory fitness test, and 

breath-by-breath measurement of respiratory gas 

exchange to predict maximal oxygen uptake (VO2 

max). The participants received printed materials on 

their physical activity goals, described as 30 minutes 

of exercise per day, five times per week. To encourage 

exercise adherence, telephone counseling was pro-

vided every week in the first two months, every two 

weeks in the third and fourth months of the study, 

and once a month during the fifth and sixth months. 

Fatigue was measured by the subscales of the QLACS, 

and significant improvement at the six-month assess-

ment was found with p = 0.017. The study concluded 

that home-based exercise was beneficial for obese and 

non-obese endometrial cancer survivors. The study 

TABLE 2. Quality of Single-Arm Trials According to CASP Grade

Category

Basen-Engquist 

et al., 2014

Mizrahi  

et al., 2015

Moonsammy  

et al., 2013

Did the study address a clearly focused issue? Yes Yes Yes

Did the study use an appropriate method? No No No

Was the cohort recruited in an acceptable way? Yes No No

Was the exposure accurately measured to minimize bias? Yes Yes No

Was the outcome accurately measured to minimize bias? Yes Yes No

Have the authors identified all confounding factors? Yes No Yes

Was the follow-up complete and long enough? Yes Yes No

Is there an association between exposure and outcome? No No Yes

How precise are the results? No No No

Do you believe in the results? Yes Yes Yes

Can the results be applied to the local population? No No Yes

Do the results fit with other available evidence? No No Cannot tell

CASP grade 7/12 5/12 5.5/12

CASP—Critical Appraisal Skills Programme
Note. Categories answered with a “yes” response were given 1 point, categories answered with a “cannot tell” response 
were given 0.5 points, and categories answered with a “no” response were given 0 points. Total scores from 0–4 indicate 
low quality, 5–8 indicate modest quality, and 8–12 indicate high quality.
Note. Based on information from CASP, 2018.
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sample was large (N = 100), which increased its valid-

ity and reliability. 

Mizrahi et al.’s (2015) single-arm study recruited 

30 patients with ovarian cancer to evaluate the effec-

tiveness of exercise interventions with supervision 

during the chemotherapy period. The 12-week 

intervention and assessment was completed by 21 

participants (70% retention); only 12 participants 

completed the 24-week follow-up assessment (43% 

attrition rate).

TABLE 3. Study Characteristics

Study Design Results/Conclusion Limitations

Basen-Engquist 

et al., 2014

(United States)

A single-arm intervention study with 

100 participants (all in the intervention 

group). Participants had a mean age 

of 57 years (range = 27–76) and were 

at least six months post-treatment for 

stage I, II, or IIIa endometrial cancer. 

Randomization and blinding were not 

reported.

Significant improvement was noted in 

waist circumference, physical activity, 

and quality of life (including fatigue).

The study assessed psychological 

distress and quality of life. Demo-

graphic variables were recorded and 

conflict-of-interest statements were 

provided.

Donnelly et al., 

2011

(United Kingdom)

A randomized, controlled trial with 33 

participants (16 in the intervention 

group and 17 in the control group). 

Participants had a mean age of 53 

years and had mixed forms of stages  

I–III gynecologic cancers. Random-

ization was done via computer, and 

blinding was single.

Significant improvements were noted 

for fatigue and sleep dysfunction in the 

intervention group compared to the 

control group. No difference was seen 

in quality of life, depression, physical 

activity, and body mass index. 

Conflict-of-interest statements were 

provided.

Mizrahi et al., 

2015

(Australia) 

A prospective single-arm trial with 12 

participants (all in the intervention 

group). Participants had a mean age of 

58.6 years and had stage I–IV epithe-

lial ovarian cancer. Randomization and 

blinding were not reported.

Significant improvement was found 

in fatigue measures at 12 weeks. No 

significant improvement in fatigue 

was noted at 24 weeks; however, 

other categories did show significant 

differences, including physical activity 

volume, balance, upper and lower body 

strength, mental function, sleep qual-

ity, emotional well-being, functional 

well-being, physical well-being, and 

global quality of life.

30 participants had given consent, 

but only 12 completed the 24-week 

assessment. Conflict-of-interest state-

ments were provided.

Moonsammy  

et al., 2013

(Canada) 

A pre-/post-test controlled study with 

19 participants (7 in the intervention 

group and 12 in the control group). 

Participants had a mean age of 55.2 

years and had stage I, II, or III epithelial 

ovarian cancer. Randomization and 

blinding were not reported.

No significant difference was noted in 

the quality of life between groups; how-

ever, improvement was noted in waist 

circumference and aerobic capacity. 

Fatigue scales were non-significant 

and increased by the end of the 

intervention.

The sample size was small. Group 

allocation was not equal. Conflict-of- 

interest statements were provided.

von Gruenigen  

et al., 2009

(Ireland) 

A randomized, controlled trial with 45 

participants (23 in the intervention 

group and 22 in the control group). Par-

ticipants had a mean age of 55 years 

and had stage I or II endometrial cancer. 

Randomization was done via body mass 

index. Blinding was not conducted.

No difference was noted in quality of 

life, fatigue, or depression between the 

two groups.

Randomization was stratified by body 

mass index (less than 40 versus 

greater than 40). Conflict-of-interest 

statements were provided.
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The study intervention lasted 12 weeks, with 

90 minutes of exercise per week. The intervention 

consisted of aerobic, core stability, resistance, and 

balance techniques. Aerobic exercises included swim-

ming, walking, and cycling. Participants were given 

self-report physical activity diaries with the support 

of weekly telephone calls for monitoring adherence 

and progress. The study measured psychological and 

physiologic outcomes, with fatigue and psychologi-

cal dimensions of distress assessed using SPHERE. 

The researchers found significant improvements at 

12 weeks with regard to fatigue (p = 0.004), but this 

was not sustained at week 24. There were significant 

improvements in physical activity volume, upper and 

lower body strength, balance, lower body strength, 

sleep quality, mental function, functional well-being, 

emotional well-being, physical well-being, and global 

quality of life. 

Donnelly et al. (2011) conducted an RCT with a 

total of 12 individuals allocated to an intervention 

group who received a home-based physical activ-

ity intervention. The control group consisted of 

17 women who received standard care. This study 

assessed the feasibility and efficacy of a behavioral 

change physical activity intervention to manage CRF 

experienced by women with gynecologic cancer. The 

study included participants undergoing treatment 

and those who had completed treatment. The effects 

of the gynecologic cancer differed in terms of clinical 

features, risk factors, and the management and prog-

noses. The intervention program included walking 

and strengthening exercises to meet the require-

ment of 30 minutes of daily physical activity for five 

days per week. The participants received an initial 

consultation with a physiotherapist to explain the 

intervention, followed by a weekly telephone call for 

10 weeks. The primary outcome with regard to fatigue 

was assessed using the MFSI-SF. Fatigue was assessed 

at three time points: baseline, 12 weeks, and 6 months. 

The study found statistically significant differences 

between the groups in terms of fatigue at 12 weeks  

(p = 0.046) and 6 months (p = 0.01). However, no sig-

nificant improvements were noted in global quality of 

life or depression. Physical functioning activity showed 

significant increases in both groups (p < 0.001). 

These three studies provide some evidence to sug-

gest that home-based physical activity can result in 

improvements in fatigue for women with gynecologic 

cancer. However, in two of the studies, these effects 

were not maintained at follow-up. 

Von Gruenigen et al.’s (2009) RCT examined 

the effect of a six-month lifestyle intervention that 

included physical activity among endometrial cancer 

(stages I–II) survivors. The participants were ran-

domly assigned by their body mass index (BMI) to 

ensure equivalence between groups. Twenty-three 

patients (the intervention group) received a counsel-

ing protocol, which covered nutrition and exercise, 

and they met weekly for six weeks with a registered 

dietitian and psychologist. The control group (22 

patients) received an information brochure explain-

ing the benefits of proper nutrition and physical 

activity for patients with cancer. The study assessed 

the participants at baseline and at 3, 6, and 12 months. 

Fatigue was assessed using the FACIT-F scale. Quality 

of life, functional status, depression, eating behavior, 

self-efficacy, anthropometric data weight, waist cir-

cumference, and BMI were also assessed. There was 

no significant reduction in fatigue or global quali-

ty-of-life outcomes at 12 months. Participants in the 

exercise arm lost significantly more weight than those 

in the control arm (3.5 kg compared to 1.4 kg, p = 0.02). 

Interestingly, depression improved significantly in 

the control group compared to the intervention group 

(p = 0.02). The reason for this was unclear.

Using a pre/post-test controlled study format, 

Moonsammy et al. (2013) assessed the feasibility and 

benefits of a 24-week home-based exercise interven-

tion involving 19 women with ovarian cancer. Seven 

people were assigned to the treatment group (patient 

on treatment) and 12 to the surveillance group 

(patient after treatment completion). The interven-

tion comprised a training session in home-based 

exercise in both groups. This included aerobic exer-

cise (brisk walking) and 10 resistance exercises; they 

were provided with individualized equipment consist-

ing of a yoga mat, a stability ball, and resistance bands. 

Both groups received biweekly telephone-based cog-

nitive behavioral therapy. Participants in both groups 

were encouraged to exercise for 30–60 minutes, three 

to five times per week. Descriptions of exercises and 

diaries to record daily activity were given to the par-

ticipants. A cognitive behavioral therapy counseling 

session was delivered by phone every two weeks and 

addressed the topics of anxiety, pain, hope, happiness, 

cancer recurrence, and death in both groups.

Fatigue was measured using the FACIT-F and fitness 

by waist circumference, cardiorespiratory fitness test, 

and breath-by-breath measurement to predict maximal 

oxygen uptake (VO2 max). The assessments occurred at 

baseline, 12 weeks, and 24 weeks. Fatigue measures did 

not indicate any significant improvements at 24 weeks. 

However, aerobic fitness increased in both groups, 

and significant increases in body fat percentages and 
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waist circumferences were seen in the intervention 

group. The authors postulated that such weight gain 

could have been a result of chemotherapy treatment- 

related factors. Only 13 participants completed the final 

assessment at 24 weeks (3 from the treatment group 

and 10 from the surveillance group). 

The result of the two studies (Moonsammy et al., 

2013; von Gruenigen et al., 2009) suggested that there 

was improvement in other measurements, but no 

improvement in fatigue. However, in both studies, the 

sample sizes were small. Both studies recommended 

that additional research should be conducted using 

larger sample sizes. The studies’ conclusions stated 

that there is a beneficial effect of exercise because it 

can increase the physical fitness of the participant. 

Discussion

Fatigue is a prevalent and debilitating symptom 

among gynecologic cancer survivors; nevertheless, 

it can potentially be reversed by modifiable fac-

tors such as physical activity (Basen-Engquist et al., 

2014; von Gruenigen et al., 2009). This systematic 

review aimed to identify the effectiveness of exer-

cise interventions with regard to reducing fatigue in 

gynecologic cancer survivors. The findings suggest 

that exercise interventions result in significant reduc-

tions in fatigue. The challenges presented include the 

measurement of fatigue, variations in exercise inter-

vention, and relatively high subject attrition rates.

This review found that, in three studies (Basen-

Engquist et al., 2014; Donnelly et al., 2011; Mizrahi et 

al., 2015), exercise interventions significantly reduced 

fatigue and had a positive effect in terms of improving 

quality of life. In addition, exercise interventions can 

improve lifestyle and decrease BMI and waist circum-

ference. However, those studies specifically included 

women with ovarian and endometrial cancer, whereas 

one study included all types of women with gyneco-

logic cancer. Consequently, the findings cannot be 

generalized to all types of women with gynecologic 

cancer. The study with the largest sample size (Basen-

Engquist et al., 2014), a single-arm intervention, 

showed significant improvement in fatigue and global 

quality of life. Mizrahi et al.’s (2015) study had a small 

sample size, and because 12 of 30 participants com-

pleted the 24-week assessment, the results from the 

study must be interpreted with caution. Another lim-

itation of the studies was that the single-arm design 

could not rule out attrition bias. Despite this, two pre-

liminary nonrandomized studies (Moonsammy et al., 

TABLE 4. Intervention Types and Program Information

Study Type and Program Duration and Assessment Follow-Up Method

Basen-Engquist 

et al., 2014

A home-based exercise using American 

College of Sports Medicine guidelines 

5 times per week for 6 months. 

Assessments occurred at baseline 

and 2, 4, and 6 months.

Telephone counseling to encourage 

exercise adherence, print materials, 

and pedometer

Donnelly et al., 

2011

A home-based 12-week physical 

activity behavioral change intervention. 

The physiotherapist consultation was 

based on the trans-theoretical model. 

5 times, at least, per week for 6 

months. Assessments occurred at 

baseline, 12 weeks, and 6 months.

Information booklet, exercise diary, 

and weekly telephone contact

Mizrahi et al., 

2015

A home-based course consisting of 

aerobic, resistance, core stability, and 

balance exercises

3–4 times per week for 24 weeks. 

Assessment occurred at baseline and 

12 and 24 weeks.

Information booklet, exercise diary, 

and weekly telephone contact

Moonsammy  

et al., 2013

Cognitive behavioral therapy with 

home-based exercise. The exercise 

training prescription and equipment 

were provided.

Daily for 24 weeks. Assessment 

occurred at baseline and 12 and 24 

weeks.

Cognitive behavioral therapy to address 

the topic of recurrence, fear, pain, hope, 

death, and happiness; completed by 

telephone every two weeks 

von Gruenigen  

et al., 2009

A counseling protocol for behavioral 

change, physical activity, and nutrition. 

Counseling was administered by 

a dietitian and psychologist in 11 

sessions. 

Weekly for 6 weeks, biweekly for 

1 month, and once a month for 3 

months. Assessments occurred at 

baseline and 3, 6, and 12 months. 

Eating behavior and depression were 

assessed at baseline and 12 months.

–
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2013; von Gruenigen et al., 2009) showed that weight 

loss can be achieved in such a way as to improve 

overall quality of life as well as to reduce fatigue. 

However, Moonsammy et al. (2013) noted attrition in 

the treatment group (four participants), which cre-

ated an unequal group distribution and size. Transfer 

bias cannot be ruled out in the case of unequal group 

distribution. Nevertheless, this pilot study gives a 

platform for further direction with regard to stud-

ies intended to test this intervention in women with 

ovarian cancer.

Review of Studies

Exercise interventions did not result in significant 

reductions in fatigue in two studies (Moonsammy et 

al., 2013; von Gruenigen et al., 2009). These studies 

included only women with ovarian and endometrial 

cancer, and the type of participants may have an effect 

on the result. Sekse, Hufthammer, and Vika (2015) 

reported significant differences in fatigue between 

groups of women with gynecologic cancer according 

to their diagnoses. In addition, the sample sizes were 

small in both studies. In contrast, Smits et al. (2015) 

performed a review of eight studies to evaluate life-

style interventions to improve the quality of life of 

endometrial and ovarian cancer survivors. The results 

suggested significant improvements in quality of life 

and fatigue reduction. However, Smits et al. (2015) 

did not include all types of gynecologic cancers. A 

meta-analysis assessing the effect of an exercise 

component for women with gynecologic cancer was 

conducted by Lin, Frawley, Denehy, Feil, and Granger 

(2016). The review included seven studies and con-

cluded that no significant effects were found in terms 

of fatigue, depression, and global quality of life. 

Only the physical activity level and BMI appeared 

to improve among women with gynecologic cancer. 

However, the review did not assess fatigue as a pri-

mary outcome, and four of the studies in the review 

did not assess CRF. 

Fatigue severity may vary according to underly-

ing gynecologic cancer type diagnoses. Two studies 

involved women with endometrial cancer (Basen-

Engquist et al., 2014; von Gruenigen et al., 2009) 

and two studies involved ovarian cancer survivors 

(Mizrahi et al., 2015; Moonsammy et al., 2013). Only 

one study had accepted a mixed gynecologic cancer 

survivors participant group (Donnelly et al., 2011). 

The heterogeneity of the participants within the 

included trials may influence fatigue outcomes. A 

cross-sectional study investigated the prevalence of 

fatigue on the part of 120 women with gynecologic 

cancer of various types (Sekse et al., 2015). Reports 

of fatigue were significantly different according to 

the diagnoses (p = 0.04), with the greatest degree of 

fatigue being reported in women with cervical cancer, 

followed by women with ovarian cancer. In addi-

tion, no differences were noted in reports of fatigue 

according to stages of cancer among women with 

gynecologic cancer. The effect of the gynecologic 

cancer differed in terms of clinical features, risk fac-

tors, management, and prognoses of the tumor. This 

highlights the challenges in working with this popula-

tion and the need for large-scale international studies.

The timing of interventions relative to completion 

of cancer treatment (during or after cancer treat-

ment) may affect fatigue intensity. Within the studies 

included in this review, the timing of the interven-

tions was set to identify the difference between 

pre- and post-chemotherapy and/or radiation therapy. 

Chase et al. (2015), who evaluated toxicity before and 

after chemotherapy treatment, found an association 

between the treatment and fatigue. In addition, sev-

eral researchers found the same result (Martin et al., 

2014; Sun et al., 2013). A number of studies examined 

the impact of radiation therapy on fatigue and found 

an association with fatigue prior to starting radiation 

therapy (Nout et al., 2009), at the beginning of radi-

ation therapy (Ahlberg, Ekman, & Gaston-Johansson, 

2005), and during the first week of radiation therapy 

(Vistad, Fossa, Kristensen, & Dahl, 2007).

Evaluating the methodologic quality of the RCTs 

is important for interpreting results. Only two RCTs 

specified the method of randomization between the 

groups. Von Gruenigen et al. (2009) used randomized 

assigned stratification by BMI. Donnelly et al. (2011) 

used computer-generated random number tables to 

randomize between the groups. If the researcher allo-

cates participants, or does not specify the method of 

randomization, it can increase the risk of bias and 

interfere with factors that affect the study outcomes 

KNOWLEDGE TRANSLATION

 ɐ Exercise intervention programs have positive effects on reducing fa-

tigue and potentially improving quality of life in women with gyneco-

logic cancer.

 ɐ Healthcare professionals need to consider exercise that is based 

on an individual’s capabilities (i.e., frequency, duration, repeti-

tions, and intensity).

 ɐ Studies on the combination of exercise and nutrition in the inter-

vention are needed.
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(Kim & Shin, 2014). One of the RCTs (Donnelly et 

al., 2011) was single-blinded (the outcome assessor), 

whereas von Gruenigen et al. (2009) did not give any 

details about the blinding method used. Blinding is 

important because it avoids the potential of bias in 

terms of the expectancy effects of the researchers or 

the participants (Sedgwick, 2013). It is recommended 

that studies implement blinding (single or double) to 

limit such bias (Kahan, Doré, Murphy, & Jairath, 2016).  

The incidence and the severity of CRF may be 

influenced by the age of the patients. The five studies 

included participants aged 53–58.6 years. Bifulco et 

al. (2012) found that women with gynecologic cancer 

younger than age 45 years were more affected by 

fatigue than older women. In addition, a longitudinal 

study included the follow-up of 144 women who had 

been diagnosed with gynecologic cancer two years pre-

viously (Chan et al., 2001) and revealed that younger 

patients’ quality-of-life scores were lower than those 

of older patients. However, several studies found that 

fatigue and quality of life worsens in older age, but this 

was in a patient population with mixed cancer types 

(Butt et al., 2010; Cella, Lai, Chang, Peterman, & Slavin, 

2002). Therefore, an important direction for additional 

research would be to examine the relationship between 

exercise intervention and the reduction of fatigue 

among younger women with gynecologic cancer.

The study interventions in this review varied 

in terms of the intensity, frequency, duration, and 

the length of exercise regimen. A Cochrane review 

identified the techniques used to promote exercise 

interventions in cancer survivors (Bourke et al., 2013). 

The program should involve goal setting, prompting 

practice, self-monitoring, and participant engagement 

to attempt generalization of the behaviors learned. 

The exercise should also be supervised and be based 

on the individual’s capabilities (frequency, duration, 

repetitions, intensity, or set). Therefore, supervised 

individual or group sessions are needed, and there 

should be an exploration of home-based exercises 

to identify the best method of delivery for the inter-

vention. Some of the studies in the review included 

variable components in terms of intervention, includ-

ing exercise and nutrition, resulting in a significant 

change in fatigue and quality of life. 

Identifying the host country of the exercise inter-

vention studies in women with gynecologic cancer 

is important because cultural differences and the 

type of healthcare provision in each country may 

affect the results of the study. The exercise studies 

included in the review were conducted in different 

countries: the United States (Basen-Engquist et al., 

2014), the United Kingdom (Donnelly et al., 2011), 

Australia (Mizrahi et al., 2015), Canada (Moonsammy 

et al., 2013), and Ireland (von Gruenigen et al., 2009). 

Several researchers suggested that personal and cul-

tural values can affect the physical activity behaviors 

of women (Abbasi, 2014; Caperchione, Kolt, Tennent, 

& Mummery, 2011; Henderson & Ainsworth, 2003). 

For example, Spector, Battaglini, and Groff (2013) 

found that Hispanic/Latina women demonstrated 

greater perceived barriers to exercise compared to 

Caucasian and African American women, which may 

indicate sociocultural differences.

Implications for Practice and Research

Fatigue is a particularly common and troublesome 

symptom that may affect daily activity levels and 

negatively affect the quality of life among people diag-

nosed with cancer (Mehnert et al., 2018; Tang, Von Ah, 

& Fulton, 2018). This review was focused on exercise 

interventions and the effects on CRF. The findings of 

this review support a positive effect on fatigue levels 

following exercise interventions in women with gyne-

cologic cancer. 

Additional studies are needed to examine the effect 

of exercise interventions in women with gynecologic 

cancer. Ideally, studies should use a robust research 

design, with adequate sample size and appropriate 

control of all variables. In addition, researchers may 

consider exercise that is based on the individual’s capa-

bilities (frequency, duration, repetitions, intensity). 

Furthermore, consideration should be given to the use 

of validated, psychometrically sound instruments to 

measure the multidimensional aspects of CRF. 

The evidence in this article should help health-

care professionals to integrate exercise interventions 

into management plans for women with gyneco-

logic cancer. However this needs careful grading and 

delivery by the healthcare professional. Fatigue is 

a complex symptom that commands additional 

research into an optimum management strategy for 

the individual person. 

Conclusion

Exercise intervention may significantly reduce fatigue 

and potentially improve the quality of life of gyneco-

logic cancer survivors. However, current evidence is 

limited related to the available number of RCTs and 

cohort studies that have evaluated the effectiveness of 

exercise interventions on CRF. Consequently, further 

studies are required to address the dose-dependent 

response of exercise interventions on fatigue in popu-

lations with gynecologic cancer.
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