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G
ynecologic cancer, which refers to a 
malignant condition of the female 
reproductive system, has become a 
major public health concern (Uwins 
et al., 2020). The incidence of vari-

ous gynecologic cancers is 6.6–13.1 per 100,000 women 
globally, and the morbidity and mortality rates of gy-
necologic cancer have been steadily increasing (Ferlay 
et al., 2019; Jiang et al., 2018). The diagnosis of cancer 
and a wide range of treatment (e.g., chemotherapy, 
radiation therapy, surgery) side effects have profound 
impacts on patients, and they may experience physical 
and psychological symptom distress such as fatigue, 
pain, sexual problems, reduced cardiorespiratory fit-
ness (CRF), malnutrition, and depression, which have 
significant impacts on their health-related quality of life 
(HRQOL) (Do et al., 2017; Maurer et al., 2022; Pin et al., 
2018). The survival rates of gynecologic cancer gradu-
ally increase with the improvement of treatment tech-
niques, and healthcare providers should implement 
some evidence-based interventions to manage these 
symptoms in clinical practice.

Exercise is a well-planned physical activity that 
can include aerobic exercise or resistance exer-
cise, both of which aim to improve physical fitness 
(Campbell et al., 2019). The American College of 
Sports Medicine recommends that cancer survivors 
should achieve 150 minutes of moderate-intensity 
physical exercise or 75 minutes of high-intensity 
physical exercise per week (Piercy et al., 2018). Based 
on a number of supporting systematic reviews, exer-
cise and physical activity interventions have the 
potential to decrease physical and psychological 
disorders and improve symptom management as 
well as HRQOL of patients with cancer (Buffart et 
al., 2017; Michael et al., 2021; Morishita et al., 2020; 
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Wagoner et al., 2021). However, patients with breast 
cancer, lung cancer, colorectal cancer, and other 
cancers were predominantly represented in these 
reviews, with low representation from gynecologic 
cancer. Given that positive or negative effects of 
exercise interventions appear differently among var-
ious types of patients with cancer and survivors, it is 
necessary to examine the literature that has focused 
specifically on this population.

To date, to the authors’ knowledge, few system-
atic reviews have evaluated the effects of exercise 
interventions on gynecologic cancer (Lin et al., 2016; 
Maqbali et al., 2019), and these reviews included a 
limited randomized design, mixed cancer cohorts, or 
the same cohorts of participants. More importantly, 
the current evidence is limited. Considering that a 

growing number of studies about this topic are emerg-
ing constantly and may provide new evidence, making 
an update on the topic would be advisable. The aims of 
this systematic review and meta-analysis were to esti-
mate the effects of exercise interventions on fatigue, 
HRQOL, CRF, and depression in this patient popula-
tion based on the available evidence from randomized 
controlled trials (RCTs), thereby helping healthcare 
professionals make more informed decisions about 
the uptake of exercise programs in clinical settings.

Methods

This systematic review and meta-analysis was con-
ducted and reported using PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines (Liberati et al., 2009).

Search Strategy

The PubMed®, Web of Science, Embase® (Ovid), and 
Cochrane Central Register of Controlled Trials data-
bases were searched for related studies from January 
1, 2010, to November 9, 2022. The electronic search 
strategies were conducted by using the following combi-
nations of search terms to find relevant articles: ([title] 
“cancer*” or “neoplas*” or “tumor” or “carcinoma” or 
“oncology” or “malignan*”) and ([title] “exercise*” or 
“training*” or “sport*” or “rehabilitation” or “activit*” 
or “yoga” or “tai chi” or “tai ji” or “qi gong” or “pilates”) 
and ([title] “cervi*” or “endometr*” or “uterus” or 
“uterine” or “ovar*” or “vagina*” or “vulva*” or “fallo-
pian tube” or “genital”). In addition, a manual search 
of reference lists from relevant reviews and articles was 
also conducted to find additional studies on the subject.

Study Selection

Studies were included if they met each of the follow-
ing criteria:

 ɐ Study design: prospective RCTs that were pub-
lished in peer-reviewed journals

 ɐ Population: patients (aged 18 years or older) with 
any type of gynecologic cancer

 ɐ Interventions: exercise or physical activity inter-
ventions (e.g., walking, running, strength training)

 ɐ Comparators: no specific exercise intervention
 ɐ Outcomes: The outcomes of interest included 

fatigue, HRQOL, CRF, and depression; studies 
should include at least one of these outcomes.

 ɐ Language: studies published in English
The exclusion criteria were as follows:

 ɐ Conference abstracts, protocols, dissertations, 
theses, editorial letters, duplicate studies, reviews, 
and guidelines

FIGURE 1. PRISMA Flow Diagram

PRISMA—Preferred Reporting Items for Systematic  
Reviews and Meta-Analyses; RCT—randomized controlled 
trial

Records identified 

through database 

searching (n = 5,440)

Records excluded 

by reading titles and 

abstracts (n = 3,909)

Records after duplicates 

removed (n = 3,987)

Records screened  

(n = 3,987)

Full-text articles 

assessed for eligibility 

(n = 78)

Full-text articles 

excluded, with reasons 

(N = 66):

 ɐ Conference abstract 

(n = 23)

 ɐ Mixed cancer popula-

tion (n = 14)

 ɐ Non-RCT design  

(n = 13)

 ɐ Protocol (n = 5)

 ɐ Language (n = 4)

 ɐ Active control (n = 3)

 ɐ No outcomes of 

interest (n = 3)

 ɐ Full text unavailable 

(n = 1)

Studies included in 

qualitative synthesis  

(N = 12)

Studies included in 

quantitative synthesis 

(meta-analysis) (N = 10)
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TABLE 1. Baseline Characteristics of the Included Studies

Author (Year) Design and Sample IG Physical Exercise Program End Points

Crawford  

et al., 2016 

(Canada)

 ɐ Single-center RCT

 ɐ N = 23 in IG and 11 in CG
 ɐ

—

X age = 53 years (SD = 11.9)

 ɐ Cancer type: cervical, endometrial, 

and ovarian

 ɐ Timing of study: not reported

 ɐ Type: wall climbing

 ɐ Frequency: 2 sessions a week

 ɐ Session length: 120 mins each

 ɐ Duration: 8 weeks

 ɐ Setting: campus/supervised

 ɐ Adherence: 84%

 ɐ Depression (Center for 

Epidemiological Studies–Depression)

 ɐ HRQOL (SF-36®)

 ɐ Fatigue (FACT–Fatigue)

Do et al., 

2017 (Korea)

 ɐ Single-center RCT

 ɐ N = 20 in IG and 20 in CG

 ɐ IG 
—

X age = 57.5 years (SD = 7.7); CG 
—

X 

age = 55.9 years (SD = 12.7)

 ɐ Cancer type: cervical, endometrial, 

and ovarian (stages I–III)

 ɐ Timing of study: after surgery

 ɐ Type: complex rehabilitation  

program (stretching, strengthening, 

core stability, and aerobic  

exercises)

 ɐ Frequency: 5 sessions a week

 ɐ Session length: 40 mins each

 ɐ Intensity: moderate

 ɐ Duration: 4 weeks

 ɐ Setting: hospital (2 weeks; super-

vised) and home (2 weeks)

 ɐ Adherence: not reported

 ɐ HRQOL (EORTC QLQ-C30)

 ɐ Fatigue (EORTC QLQ-C30)

Donnelly  

et al., 2011 

(United 

Kingdom)

 ɐ Single-center RCT

 ɐ N = 16 in IG and 17 in CG

 ɐ IG 
—

X age = 53.5 years (SD = 8.7); CG 
—

X 

age = 52.1 years (SD = 11.8)

 ɐ Cancer type: cervical, endometrial, 

uterine, and ovarian (stages I–III)

 ɐ Timing of study: during chemotherapy 

and/or radiation therapy

 ɐ Type: physical activity behavioral 

change intervention (walking and 

strengthening exercises)

 ɐ Frequency: 5 sessions a week

 ɐ Session length: 30 mins each

 ɐ Intensity: moderate

 ɐ Duration: 12 weeks

 ɐ Setting: home/weekly telephone 

calls

 ɐ Adherence: 58%

 ɐ Depression (Beck Depression 

Inventory–Second Edition)

 ɐ HRQOL (FACT–General)

 ɐ Fatigue (Multidimensional Fatigue 

Symptom Inventory–Short Form)

 ɐ CRF (12-minute walk test)

Edbrooke 

et al., 2022 

(Australia)

 ɐ Single-center RCT

 ɐ N = 14 in IG and 8 in CG

 ɐ IG 
—

X age = 65 years (SD = 7); CG 
—

X  

age = 60 years (SD = 6)

 ɐ Cancer type: endometrial (stages 

I–III)

 ɐ Timing of study: during adjuvant 

treatment

 ɐ Type: physical activity and  

nutrition intervention (aerobic 

exercises)

 ɐ Frequency: 150 mins a week

 ɐ Intensity: moderate

 ɐ Duration: 8 weeks

 ɐ Setting: home/weekly videos or 

telephone calls

 ɐ Adherence: 79%

 ɐ HRQOL (FACT–General)

 ɐ Fatigue (Functional Assessment of 

Chronic Illness Therapy–Fatigue)

Gorzelitz  

et al., 2022 

(United 

States)

 ɐ Single-center RCT

 ɐ N = 20 in IG and 20 in CG

 ɐ IG 
—

X age = 60.9 years (SD = 9.6); CG 
—

X 

age = 60.9 years (SD = 8)

 ɐ Cancer type: endometrial (stages 

I–III)

 ɐ Timing of study: at least 10  

weeks after completion of primary 

treatment

 ɐ Type: resistance exercise

 ɐ Frequency: 2 sessions a week

 ɐ Duration: 10 weeks

 ɐ Setting: home/supervised

 ɐ Adherence: 75%

 ɐ Depression (Patient-Reported 

Outcomes Measurement Information 

System)

 ɐ HRQOL (FACT–Endometrial)

 ɐ Fatigue (Patient-Reported Outcomes 

Measurement Information System)

 ɐ CRF (6MWT)
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TABLE 1. Baseline Characteristics of the Included Studies (Continued)

Author (Year) Design and Sample IG Physical Exercise Program End Points

Koutoukidis 

et al., 2019 

(United 

Kingdom)

 ɐ Multicenter RCT

 ɐ N = 25 in IG and 24 in CG

 ɐ IG 
—

X age = 62.6 years (SD = 9); CG 
—

X 

age = 61.5 years (SD = 7.7)

 ɐ Cancer type: endometrial (stages I–III)

 ɐ Timing of study: at completion of 

active anticancer treatment

 ɐ Type: nutrition and physical activity 

program (moderate physical activity 

[30 mins per day] and muscle fitness 

exercises twice a week)

 ɐ Duration: 8 weeks

 ɐ Setting: home/weekly face-to-face 

group discussions

 ɐ Adherence: 77%

 ɐ HRQOL (EORTC QLQ-C30)

 ɐ Fatigue (EORTC QLQ-C30)

Lee et al., 

2022 (Korea)

 ɐ Single-center RCT

 ɐ N = 12 in IG and 15 in CG

 ɐ IG 
—

X age = 51.67 years (SD = 5.68); 

CG 
—

X age = 50.6 (SD = 5.83)

 ɐ Cancer type: ovarian (stages I–III)

 ɐ Timing of study: completion of 

surgery, radiation therapy, or 

chemotherapy

 ɐ Type: regular exercise training program 

(aerobic and resistance exercises)

 ɐ Frequency: 6 sessions a week

 ɐ Session length: 65–90 mins each

 ɐ Intensity: moderate

 ɐ Duration: 12 weeks

 ɐ Setting: hospital/supervised

 ɐ Adherence: not reported

 ɐ CRF (peak oxygen consumption)

Maurer  

et al., 2022 

(Germany)

 ɐ Single-center RCT

 ɐ N = 5 in IG and 6 in CG

 ɐ  
—

X age = 56.5 years (SD = 14.4)

 ɐ Cancer type: ovarian (stages I–IV)

 ɐ Timing of study: during first-line 

chemotherapy

 ɐ Type: exercise and nutrition program 

(aerobic, resistance, and balance 

exercises)

 ɐ Frequency: 7 sessions a week

 ɐ Session length: 15–30 mins each

 ɐ Duration: 12 months

 ɐ Setting: home/counseling by tele-

phone or in person

 ɐ Adherence: 83.7%

 ɐ HRQOL (EORTC QLQ-C30)

 ɐ Fatigue (Multidimensional Fatigue 

Inventory)

 ɐ CRF (6MWT)

McCarroll 

et al., 2014 

(United 

States)

 ɐ Single-center RCT

 ɐ N = 41 in IG and 34 in CG

 ɐ IG 
—

X age = 57 years (SD = 8.6); CG 
—

X 

age = 58.9 years (SD = 10.9)

 ɐ Cancer type: endometrial (stage I–II)

 ɐ Timing of study: at completion of 

surgery

 ɐ Type: nutrition, exercise, and 

behavioral modification intervention 

(aerobic and resistance exercises)

 ɐ Frequency: 5 sessions a week

 ɐ Session length: 30–60 mins each

 ɐ Duration: 6 months

 ɐ Setting: home/group sessions and 

face-to-face counseling visits 

 ɐ Adherence: 84.1%

 ɐ HRQOL (FACT–General)

Rossi et al., 

2016 (United 

States)

 ɐ Multicenter RCT

 ɐ N = 17 in IG and 12 in CG

 ɐ IG 
—

X age = 64 years (SD = 10); CG 
—

X 

age = 65 years (SD = 5)

 ɐ Cancer type: endometrial (stages 

I–IV)

 ɐ Timing of study: at completion of 

cancer treatment

 ɐ Type: physical activity intervention 

(outpatient: aerobic, stretching, and 

resistance exercises; home: walk)

 ɐ Frequency: 2 sessions a week (outpa-

tient); at least 90 mins a week (home)

 ɐ Session length: 60 mins each 

(outpatient)

 ɐ Intensity: moderate to vigorous (out-

patient); moderate (home)

 ɐ Duration: 12 weeks

 ɐ Setting: hospital and home/

supervised

 ɐ Adherence: 60%

 ɐ HRQOL (FACT–Endometrial)

 ɐ CRF (6MWT)

Continued on the next page
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 ɐ Studies with mixed cancer cohorts
 ɐ The same cohorts of participants reported by 

more than one publication
 ɐ Pelvic floor muscle exercise

Two reviewers selected the studies independently. 
Differing opinions were resolved through discussion 
with another reviewer.

Data Extraction

The following data were independently extracted 
from the included studies by two reviewers using 
Microsoft Excel 2010 database: first author, year 
published, country, age, sample size, types of cancer, 
intervention details (e.g., frequency, intensity, type, 
duration), and evaluated outcomes. Any disagree-
ments in this process were resolved by discussing 
with a third reviewer to reach a consensus.

Risk-of-Bias Assessment

Study quality was evaluated using the risk-of-bias 
assessment tool following the recommendations 
from the Cochrane Handbook for Systematic Reviews of 

Interventions (Higgins & Green, 2008), including (a) 
random sequence generation and allocation conceal-
ment (selection bias), (b) blinding of participants and 
personnel (performance bias), (c) blinding of outcome 

assessors (detection bias), (d) incomplete outcome 
data (attrition bias), (e) selective outcome reporting 
(reporting bias), and (f) other biases. Each potential 
source of bias was graded as low, high, or unclear. The 
authors did not exclude poor-quality studies because of 
the limited number of articles available for inclusion.

Statistical Analysis

RevMan, version 5.3, was used for statistical analyses, 
and forest plots were constructed to clarify the effect 
sizes. All data are expressed as mean and SD. Given 
that some of the included studies had more than 
one follow-up time point, the data in the forest plots 
were selected from the first time point after the inter-
ventions because the effect sizes immediately after 
intervention periods are regarded as the most relevant 
(Frost et al., 2019; Hilfiker et al., 2018). The standard 
mean difference (SMD) was used because outcomes in 
this review were measured on different scales (Chang 
et al., 2013). The I2

 
statistic was used to assess statisti-

cal heterogeneity. The authors set the low, moderate, 
and high standards to I2 values of 25%, 50%, and 75%, 
respectively (Higgins et al., 2003). When I2 was greater 
than 50%, the random effects model was used and 
a sensitivity analysis was conducted to evaluate the 
stability of the outcomes. Otherwise, the fixed-effect 

TABLE 1. Baseline Characteristics of the Included Studies (Continued)

Author (Year) Design and Sample IG Physical Exercise Program End Points

Zhang et al., 

2018 (China)

 ɐ Single-center RCT

 ɐ N = 33 in IG and 34 in CG

 ɐ Age range = 18–65 years

 ɐ Cancer type: ovarian (stages I–IV)

 ɐ Timing of study: during chemotherapy

 ɐ Type: exercise and cognitive behav-

ioral therapy (aerobic and resistance 

exercises)

 ɐ Frequency: 3–5 sessions per week

 ɐ Session length: 25–60 mins each

 ɐ Intensity: moderate

 ɐ Duration: 12 weeks

 ɐ Setting: home/weekly telephone calls 

or home visits

 ɐ Adherence: 76.1%

 ɐ Depression (Zung Self-Rating 

Depression Scale)

 ɐ Fatigue (Piper Fatigue Scale)

Zhou et al., 

2017 (United 

States)

 ɐ Multicenter RCT

 ɐ N = 74 in IG and 70 in CG

 ɐ IG 
—

X age = 57.3 years (SD = 8.8); CG 
—

X 

age = 57.4 years (SD = 8.5)

 ɐ Cancer type: ovarian (stages I–IV)

 ɐ Timing of study: at least 1 month after 

completion of chemotherapy

 ɐ Type: aerobic exercise (mainly brisk 

walking)

 ɐ Frequency: 150 mins per week

 ɐ Intensity: moderate

 ɐ Duration: 6 months

 ɐ Setting: home/weekly telephone calls

 ɐ Adherence: 65%

 ɐ Depression (Center for 

Epidemiological Studies–Depression)

 ɐ HRQOL (SF-36)

 ɐ Fatigue (FACT–Fatigue)

CG—control group; CRF—cardiorespiratory fitness; EORTC QLQ-C30—European Organisation for Research and Treatment of Cancer Quality-of-Life 
Questionnaire–Core 30; FACT—Functional Assessment of Cancer Therapy; HRQOL—health-related quality of life; IG—intervention group; mins—minutes; 
RCT—randomized controlled trial; 6MWT—6-minute walk test
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model was used. The results were calculated as the 
SMDs with 95% confidence intervals (CIs). SMDs were 
categorized as small effects (0.2–0.5), moderate effects 
(0.5–0.8), or large effects (greater than 0.8) (Cohen, 
1962). If the p value was less than 0.05, the results were 
determined to be statistically significant.

Findings

Study Selection

The four database searches retrieved 5,440 arti-
cles, which were reduced to 3,987 after excluding 
duplicate articles. After reading the titles and 
abstracts, another 3,909 articles were excluded 
because of irrelevant study issues with interven-
tion. A full-text review was performed for 78 studies; 
afterward, 66 studies were excluded. The main rea-
sons for exclusion were conference abstract, mixed 
cancer population, non-RCT design, and protocol. 
Finally, this systematic review consisted of 12 RCTs 
(Crawford et al., 2016; Do et al., 2017; Donnelly et 
al., 2011; Edbrooke et al., 2022; Gorzelitz et al., 2022; 
Koutoukidis et al., 2019; Lee et al., 2022; Maurer et 
al., 2022; McCarroll et al., 2014; Rossi et al., 2016; 
Zhang et al., 2018; Zhou et al., 2017), 2 of which 
could not be included in meta-analysis (Lee et al., 

2022; McCarroll et al., 2014). The flow diagram of the 
study selection process is shown in Figure 1.

Study Characteristics

The systematic review included individuals with var-
ious gynecologic cancers at different stages of the 
disease and at different points of treatment, mainly 
including individuals with ovarian and endometrial 
cancers. The 12 studies were published from 2011 to 
2022. A total of 574 participants were included, and 
sample sizes ranged from 15 to 144. The average age 
was 58 years, ranging from 50.6 years (SD = 5.83) to 
65 years (SD = 7). Except for one study that did not 
specify, the majority of studies included participants 
with stage I–III disease (n = 6), four studies included 
participants with any stage of disease (stages I–IV), 
and one study included only participants in the early 
stages of disease (stages I–II). Among these studies, 
most of them were conducted in North America (n = 
5) and Europe (n = 3).

All included studies used interventions with 
some form of physical exercise, and most of them 
were aerobic and/or resistance exercise. Seven 
studies assessed exercise training alone as an inter-
vention, one study combined physical exercise with 

TABLE 2. Risk-of-Bias Assessment for Methodologic Quality

Study

Random 

Sequence 

Generation

Allocation 

Concealment

Blinding of 

Participants 

and  

Personnel

Blinding  

of Outcome 

Assessors

Incomplete 

Outcome 

Data

Selective 

Outcome 

Reporting Other Bias

Crawford et al., 2016 Unclear Unclear Unclear Unclear Low Unclear High

Do et al., 2017 Unclear Unclear High High Unclear Unclear Low

Donnelly et al., 2011 Low Low High Low Low Low High

Edbrooke et al., 2022 Low Low High Low Unclear Low High

Gorzelitz et al., 2022 Low Low Unclear Unclear Unclear Low High

Koutoukidis et al., 2019 Low Low High Low Low Low Low

Lee et al., 2022 Low Unclear High Low Unclear Low Low

Maurer et al., 2022 Unclear Unclear High High Unclear Low High

McCarroll et al., 2014 Low Unclear Unclear Unclear Unclear Unclear Low

Rossi et al., 2016 Unclear Unclear Unclear High Unclear Unclear Low

Zhang et al., 2018 Low Low High Low Low Unclear Low

Zhou et al., 2017 Low Low Unclear Unclear Low Low Low
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a nutritional intervention (Maurer et al., 2022) and 
one with a psychological intervention (Zhang et al., 
2018), and three studies assessed lifestyle interven-
tions with a physical exercise component (Edbrooke 
et al., 2022; Koutoukidis et al., 2019; McCarroll et al., 
2014). Overall, the exercise programs varied in terms 
of the intensity, frequency, and duration. The dura-
tion of the physical exercise prescriptions ranged 
from 4 weeks to 12 months. In most studies, exer-
cises were conducted two to five days a week, and 
the intensity was moderate. The exercise programs 
were conducted in different settings as follows: 
hospital, outpatient, outdoor, home, or mixed. The 
intervention was mainly performed after (n = 8) 
and during (n = 4) anticancer treatment. Among the 
seven studies that reported safety, only one minor 
exercise-related adverse event (skin irritation fol-
lowing accelerometer wear) was reported (Edbrooke 
et al., 2022). Overall, the adherence ranged from 58% 
to 84.1%. More details of the included studies are 
summarized in Table 1.

Quality Assessment

Table 2 shows the bias risks of the included stud-
ies. Each study reported that the individuals were 
randomly divided into an experimental group and a 

control group, but the randomization process was 
unclear in four studies. Six studies clearly reported the 
methods for allocation concealment, and the remain-
ing studies had insufficient information to assess. None 
of the included studies clearly showed that participants 
were blinded. Because of the nature of the physical 
exercise interventions, the blinding of participants and 
personnel is difficult. Five studies reported blinding of 
outcome assessor, whereas others were either high bias 
risk or unclear risk regarding this criterion. Five stud-
ies reported the implementation of intention-to-treat 
analysis, indicating that the risk of attrition bias is low. 
There are seven studies whose study protocols were 
published online. In the other bias column, five studies 
were rated as having a high bias risk because of the lack 
of calculation of sample size.

Fatigue

The fatigue outcome was measured in nine studies 
using different instruments. Table 3 shows that exer-
cise interventions had no significant effect on fatigue 
when compared to control groups (SMD = –0.5; 95% 
CI [–1.15, 0.15]; p = 0.13; I2 = 89%). When the authors 
removed Zhou et al.’s (2017) study, the heterogeneity 
significantly decreased, which indicated that this study 
was the source of the heterogeneity. The adjusted 

TABLE 3. Effect of Physical Exercise Interventions on Fatigue

Experimental Group Control Group
Weight 

(%)Study
—

X SD Total
—

X SD Total SMD 95% CI

Crawford et al., 2016 43.1 8.1 23 40.2 13 11 11 0.29 [–0.44, 1.01]

Do et al., 2017 13 9.7 20 20.5 17.3 20 11.4 –0.52 [–1.16, 0.11]

Donnelly et al., 2011 9.06 17.07 16 17.52 26.4 17 11.2 –0.37 [–1.06, 0.32]

Edbrooke et al., 2022 14 11 14 17 11 8 10.4 –0.26 [–1.14, 0.61]

Gorzelitz et al., 2022 48.1 2.9 20 48.8 3.1 20 11.4 –0.23 [–0.85, 0.39]

Koutoukidis et al., 2019 –0.9 19.2 25 8.2 20.4 24 11.6 –0.45 [–1.02, 0.12]

Maurer et al., 2022 13.8 7.2 5 11.8 5.6 6 8.9 0.29 [–0.91, 1.48]

Zhang et al., 2018 4.24 1.4 33 4.94 1.39 34 11.9 –0.5 [–0.98, –0.01]

Zhou et al., 2017 –4 1.1 74 –1.2 1.2 70 12.1 –2.42 [–2.86, –1.99]

Total – – 230 – – 210 100 –0.5 [–1.15, 0.15]

CI—confidence interval; df—degrees of freedom; SMD—standard mean difference 
Note. Heterogeneity: tau-square = 0.86; chi-square = 75.73, df = 8 (p < 0.00001); I2 = 89% 
Note. Test for overall effect: Z = 1.51 (p = 0.13)
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pooled estimates changed significantly (SMD = –0.31; 
95% CI [–0.55, –0.08]; p = 0.008; I2 = 0%).

HRQOL

A total of 10 studies investigated global HRQOL, 
and the data of 9 studies could be included in 
meta-analysis. Results show that the overall effect 
of exercise interventions on HRQOL was not signif-
icant (SMD = 0.73; 95% CI [–0.24, 1.71]; p = 0.14; I2 = 
94%) (see Table 4). By omitting one study (Zhou et 
al., 2017), the heterogeneity significantly decreased 
and the adjusted pooled estimates changed (SMD =  
0.28; 95% CI [0.04, 0.53]; p = 0.03; I2 = 0%). The 
remaining study (McCarroll et al., 2014) found that 
exercise interventions did not significantly improve 
the HRQOL of patients compared with those who did 
not engage in exercise during the whole study period 
(p = not reported).

CRF

CRF was measured in five studies. Peak oxygen con-
sumption (VO2peak) was used in one study, and 
6-minute walking distance/12-minute walking dis-
tance was used in four studies. Using the walking test, 
the improvement of CRF in the experimental groups 
was not significant compared to the control groups 

(SMD = 0.19; 95% CI [–0.18, 0.57]; p = 0.31; I2 = 0%) 
(see Table 5). The remaining study (Lee et al., 2022) 
reported that VO

2
peak in the intervention group was 

statistically better than that in the control group after 
the intervention (p = 0.001).

Depression

Five studies assessed depression levels using various 
questionnaires. Overall, exercise interventions led to 
an improvement in depression levels compared to the 
control groups (SMD = –0.53; 95% CI [–0.97, –0.1]; p = 
0.01; I2 = 67%) (see Table 6).

Discussion

The goal of the current systematic review was to 
quantitatively evaluate the effects of physical exercise 
interventions on some physical and psychological 
outcomes in individuals with gynecologic cancer. The 
findings suggest that physical exercises seem safe and 
have the potential to improve fatigue, HRQOL, and 
depression. However, no unique effect on CRF mea-
sured by walking performance was found. In addition, 
no major adverse events caused by exercise interven-
tions were found.

Different from fatigue of cancer-free individuals, 
the fatigue of individuals with cancer is an unusual, 

TABLE 4. Effect of Physical Exercise Interventions on Quality of Life

Experimental Group Control Group
Weight 

(%)Study
—

X SD Total
—

X SD Total SMD 95% CI

Crawford et al., 2016 52.2 8.7 23 51 9.9 11 11.2 0.13 [–0.59, 0.85]

Do et al., 2017 76.6 32.2 20 69.5 18.1 20 11.4 0.27 [–0.36, 0.89]

Donnelly et al., 2011 80.19 16.93 16 78.71 19.13 17 11.2 0.08 [–0.6, 0.76]

Edbrooke et al., 2022 84 17 14 81 18 8 10.9 0.17 [–0.7, 1.04]

Gorzelitz et al., 2022 146 15 20 140 26.1 20 11.4 0.28 [–0.35, 0.9]

Koutoukidis et al., 2019 3 11.3 25 –3.1 17.9 24 11.4 0.4 [–0.16, 0.97]

Maurer et al., 2022 72.9 8 5 61.1 24.5 6 10 0.57 [–0.66, 1.79]

Rossi et al., 2016 151 17 17 143 12 12 11.1 0.51 [–0.24, 1.27]

Zhou et al., 2017 1.6 0.97 74 –2.3 0.92 70 11.4 4.1 [3.52, 4.68]

Total – – 214 – – 188 100 0.73 [–0.24, 1.71]

CI—confidence interval; df—degrees of freedom; SMD—standard mean difference 
Note. Heterogeneity: tau-square = 2.08; chi-square = 141.38, df = 8 (p < 0.00001); I2 = 94% 
Note. Test for overall effect: Z = 1.47 (p = 0.14)
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persistent, and subjective sense of tiredness related 
to cancer or cancer-related treatment (Thong et al., 
2020). After removing one study (Zhou et al., 2017), 
the meta-analysis of the remaining eight studies 
showed that physical exercise interventions had 
small positive effects on fatigue. This result is simi-
lar to some reviews that showed that an increase in 
physical exercise was an effective strategy to combat 
fatigue (Wender et al., 2022). The majority of the 
included studies used aerobic exercise, which appears 
to combat fatigue by improving one or more of the 
following health-related fitness parameters: aerobic 
capacity, muscular strength and endurance, flexibil-
ity, and body composition (Hussey & Gupta, 2022). 
Zhou et al. (2017) reported a significant improvement 
in fatigue and HRQOL levels after intervention, which 
was the source of heterogeneity. The participants in 
their study had greater fatigue and lower HRQOL 
at baseline, so they could have greater benefit from 
an exercise intervention. Therefore, screening for 
participants with high symptom burden may help 
oncologists identify those who may have greater ben-
efit from starting a physical exercise program.

HRQOL reflects patient-perceived evaluation of 
their own health, including physical, symptom, emo-
tional, and social dimensions (Fiteni et al., 2016). 
The authors found that physical exercise interven-
tions can improve global HRQOL, which is clinically 
important because HRQOL is a significant end point 
to determine the impact of cancer and its treatment 
(Duncan et al., 2017). The current authors’ findings 
are more consistent with the most recent studies, 
which indicated there was sufficient evidence to 
conclude that exercise improves HRQOL in cancer 

survivors (Gerritsen & Vincent, 2016; Sweegers et al., 
2018). The mechanism of improving HRQOL by exer-
cise interventions may be that exercise can indirectly 
change HRQOL by improving physical and physi-
ological functioning. In the study that could not be 
included in meta-analysis, no significant differences 
in HRQOL were observed between groups (McCarroll 
et al., 2014). This result is not surprising given that 
this study reported higher baseline HRQOL, and 
it may indicate that the high baseline scores leave 
little room for an intervention to have much impact 
(McCarroll et al., 2014).

Cancer itself and cancer-related treatment are 
associated with the physical decline of patients, which 
is reflected in the decline of activities of daily living 
and the low levels of CRF (Manchola-González et 
al., 2020). During and after cancer treatment, physi-
cal exercise can increase plasma volume and muscle 
mass, improve pulmonary ventilation as well as 
pulmonary perfusion, and increase cardiac reserve. 

TABLE 5. Effect of Physical Exercise Interventions on Cardiorespiratory Fitness (Walking Distance)

Experimental Group Control Group
Weight 

(%)Study
—

X SD Total
—

X SD Total SMD 95% CI

Donnelly et al., 2011 925.56 175.85 16 928.71 184.62 17 29.8 –0.02 [–0.7, 0.67]

Gorzelitz et al., 2022 1,615 358 20 1,568 349 20 36.1 0.13 [–0.49, 0.75]

Maurer et al., 2022 542.4 91.1 5 451.5 158.4 6 9.2 0.63 [–0.6, 1.86]

Rossi et al., 2016 453 65 17 428 65 12 24.9 0.37 [–0.37, 1.12]

Total – – 58 – – 55 100 0.19 [–0.18, 0.57]

CI—confidence interval; df—degrees of freedom; SMD—standard mean difference 
Note. Heterogeneity: chi-square = 1.1, df = 3 (p = 0.78); I2 = 0% 
Note. Test for overall effect: Z = 1.01 (p = 0.31)

KNOWLEDGE TRANSLATION

 ɐ Physical exercise interventions have the potential to improve fa-

tigue, depression, and health-related quality of life of individuals 

with gynecologic cancer.

 ɐ Healthcare professionals should consider providing exercise in-

terventions alone or exercise as part of intervention programs for 

these individuals.

 ɐ Larger, fully powered randomized controlled trials are still needed 

to fully describe the potential benefits of exercise interventions in 

this population.
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VO2peak and walking distance are considered the 
most widely accepted measures of CRF (Piraux 
et al., 2018; Scott et al., 2018). Contrary to the cur-
rent authors’ hypotheses, this review showed that 
physical exercise interventions had no significant 
improvement on CRF (walking distance). In fact, 
walking performance showed a trend of improvement 
postintervention, but the improvement did not reach 
statistical significance. Given that some authors of the 
included studies reported the lack of statistical power 
inherent within the study, the effectiveness of physi-
cal exercise on CRF in gynecologic cancer should be 
tested in larger-scale studies.

Depression is prevalent among individuals with 
gynecologic cancer, which may negatively affect their 
HRQOL. Among this patient population, comorbid 
conditions and functional limitations were strongly 
associated with depression (Klapheke et al., 2020). 
It was reported that individuals who experience poor 
mental health have poorer physical health and low 
levels of fitness (Knapen et al., 2015). This review 
provided evidence of positive effects of physical exer-
cise interventions on depression levels in individuals 
with gynecologic cancer. Depression is usually con-
sidered a mental health problem that is most likely 
to be positively affected by exercise. The underlying 
mechanism of exercise’s antidepressant effect is that 
regular exercise can effectively reshape the central 
nervous system organization of patients with depres-
sion (Thomas et al., 2016). Exercise can also reduce 
depression by improving participants’ self-efficacy, 
reducing negative emotions, and stimulating positive 
behaviors (Jaffery et al., 2017).

Limitations

This review included only RCTs, which represent 
the gold standard in evaluating the most convincing 
evidence. However, certain limitations of this study 
should be acknowledged. First, because of the limited 
number of included RCTs, the authors did not conduct 
subgroup analysis based on exercise modes and dosage. 
Therefore, the optimal dosage and intensity of physi-
cal exercise programs for individuals with gynecologic 
cancer are still unknown. Second, the authors included 
only studies published in English, so studies published 
in languages other than English may have been missed. 
Third, the methodologic quality of some included 
studies was not high, which could exaggerate clinical 
improvements. For example, the blinding of the par-
ticipants and outcome assessors was not implemented 
adequately. Finally, the long-term effects of the exer-
cise interventions on this patient population remain 
uncertain, and they require longer study and further 
attention.

Implications for Nursing

This systematic review was focused on the effects of 
physical exercise interventions on individuals with 
gynecologic cancer. Adherence is a key component 

for any physical exercise intervention. The goal of 
exercise interventions should be to prescribe the 
optimal exercise amount for each patient to max-
imize the intervention effects. Additional studies 
are still needed to establish the optimal type and 
dosage (frequency, duration, intensity) of physical 
exercise for this population. Ideally, healthcare pro-
fessionals should consider using a robust research 

TABLE 6. Effect of Physical Exercise Interventions on Depression

Experimental Group Control Group
Weight 

(%)Study
—

X SD Total
—

X SD Total SMD 95% CI

Crawford et al., 2016 3.7 2.7 123 7.4 6.1 11 16 –0.89 [–1.64, –0.13]

Donnelly et al., 2011 11.25 8.29 16 13.41 10.11 17 17.4 –0.23 [–0.91, 0.46]

Gorzelitz et al., 2022 44.6 3.9 120 48.1 3.4 20 18.1 –0.94 [–1.59, –0.28]

Zhang et al., 2018 45.03 7.07 33 50.34 5.88 34 22 –0.81 [–1.31, –0.31]

Zhou et al., 2017 9.5 8.6 174 9.7 8.9 70 26.5 –0.02 [–0.35, 0.3]

Total – – 166 – – 152 100 –0.53 [–0.97, –0.1]

CI—confidence interval; df—degrees of freedom; SMD—standard mean difference 
Note. Heterogeneity: tau-square = 0.15; chi-square = 12.1, df = 4 (p = 0.02); I2 = 67% 
Note. Test for overall effect: Z = 2.43 (p = 0.01)
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design, adequate sample size, and validated instru-
ments. In addition, future studies should not only use 
self-report questionnaires but also use objective mea-
surements (such as pedometers and accelerometers) 
to check more outcomes in this population.

Aerobic exercise (e.g., walking, jogging, cycling, 
swimming) is the most studied exercise tradition-
ally; it forces the body to burn the stored fat for 
energy, enhances the strength of respiratory mus-
cles, and facilitates the body’s utilization of oxygen. 
Most of the included studies required patients to do 
moderate-intensity aerobic exercise. One explanation 
for the lack of other exercise modalities (such as resis-
tance exercise) could be that aerobic exercise has fewer 
barriers to participate, which leads to better adher-
ence levels. Resistance exercise uses muscle strength 
to work against a resistive load, causing isolated and 
brief activity of single muscle groups, thus increas-
ing the size and strength of muscles. Compared with 
aerobic exercise, resistance exercise requires greater 
levels of coordination and sometimes requires the use 
of specialized facility and/or equipment (e.g., weight 
machines, barbells, dumbbells), which may make it 
difficult to effectively administer resistance training to 
these patients, particularly at home.

Center-based (i.e., inpatient or outpatient set-
tings) exercise interventions and/or interventions 
requiring direct supervision may be difficult to scale. 
Therefore, home-based exercise interventions seem 
to be an attractive alternative. Home-based physical 
exercise programs can eliminate geographic barriers, 
make exercise more broadly accessible, and promote 
the participation of patients who are far away from 
traditional locations such as hospitals, clinics, com-
munity centers, or gyms. In addition, telecoaching 
systems, which provide individualized coaching via 
a distance-based resource and offer supervision and 
support without interacting in person, have been 
proven to be a key supportive element for home-based 
physical exercise interventions (Lopez et al., 2020). 
Oncology nurses should cooperate with physical ther-
apists to integrate physical exercise interventions into 
routine clinical practice for individuals with gyneco-
logic cancer and consider mHealth-based exercise 
programs for individuals who are unwilling or unable 
to exercise in the hospital setting.

Conclusion

Taken together, the current systematic review of 12 
RCTs with 574 individuals with gynecologic cancer 
showed that physical exercise interventions were 
safe and hold potential for positive fatigue, HRQOL, 

and depression outcomes. However, the findings 
should be interpreted with caution because of the 
small sample sizes of the included studies and the 
large heterogeneity of the physical exercise program 
composition, participant characteristics, and mea-
surement tools. More well-designed RCTs with large 
sample sizes are still needed to make progress in this 
field of study.
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