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	Dotevall et al. (2022)
(Sweden)
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RCT (prospective, parallel, single-blinded, randomized, controlled trial)

	

(1) To investigate the effect of the Shaker HLE on swallowing function using flexible endoscopic evaluation of swallowing (FEES) in patients with HNC treated with radiotherapy with or without concomitant chemotherapy.

	(1) Penetration aspiration scores (Penetration Aspiration Scale)
(2) Swallowing function (Secretion volume)
(3) Patient‐reported outcome (Eating Assessment Tool (EAT-10)



	n=47 (M=25; F=12)
Inclusion criteria
(1) Head and Neck Cancers (tonsil, base of tongue, hypopharynx, or larynx)
(2) 6 months up to 36 months prior.
(3) Beam radiation therapy (EBRT) ± brachytherapy or Chemo-radiotherapy

	
Nº participants= 23
Protocol duration: 8 weeks
Frequency: 3 times/daily per week
IG: Isometric and isokinetic head lifts in supine position.
Sustained/static head lifts for 60 s three times with 1-min rest between the lifts (isometric training.
30 consecutive repetitions of head lifts (isokinetic training).
	Nº participants= 24
Protocol duration: 8 weeks
CG: Speech language therapy and therapeutic coaching
Advice about food, drinking, head position, or swallowing maneuvers, such as the supraglottic swallow, effortful swallow, and the Mendelsohn maneuver during meals.
	Follow-up 2 months
Penetration Aspiration Scale (PAS)
IG= 3.8 (2.0); CG= 4.2 (2.1)
Difference between group 95% CI= -0.3 (-1.3;0.7); p=0.62
Secretion volume
Thin 3 ml
IG= 2.0 (1.4); CG= 1.9 (1.0)
Difference between group 95% CI=
0.1 (-1.0;1.2); p=0.91
Thick 5 ml
IG= 1.7 (1.1);CG= 1.6 (0.9)
Difference between group 95% CI= -0.3 (-0.8;0.2);  p=0.63
Thin 10 ml
IG= 2.7 (1.8); CG= 3.0 (1.6)
Difference between group 95% CI=-0.1(-1.4;1.3);  p=0.58
Thin 20 ml
IG= 3.4 (1.9); CG= 3.9 (2.3)
Difference between group 95% CI=-0.1 (-1.7;-1.5); p=0.61
Biscuit
IG=2.3 (2.1); CG= 2.0 (1.0)
Difference between group 95% CI=-0.6 (-1.5;0.3); p=0.52
EAT-10
IG= 10.1 (8.1); CG= 12.5 (9.9)
Difference between group 95% CI=2.6 (-0.7;6);p=0.98

	This randomized study regarding the effect of the HLE demonstrated that swallowing outcome measures used in assessment of FEES did not improve in patients treated with radiotherapy for patients with dysphagia following HNC.

	Loh et al. (2022)
(Taiwan)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	(1) To investigate the effectiveness of progressive muscle relaxation (PMR) in patients with HNC undergone head and neck surgery.
	(1) Pain (VAS) (0–100 mm)
(2) Fatigue (0–100 mm)
(3) Anxiety (0–100 mm)
(4) Depression levels (0–100 mm)
(5) Sleep disturbances levels (0–100 mm)



	n=68 (M=60; F=8)
Inclusion criteria
(1) Head and Neck Cancers
(2) age ≥20 years
(3) no history of surgery for head and neck cancer, regardless of cancer staging, tracheostomy tubing, degree of primary tumor resection, neck dissection, modified radical neck dissection, resection of cervical nerve root branches, and flap reconstruction
(4) plan to undergo surgery
(5) willingness to participate in this study and provide informed consent
(6) physically capable of participation the study, as determined by the physician in charge
(7) ability to communicate in Mandarin or Taiwanese, with no reading, listening, or writing disability, and complete the questionnaire alone or with the assistance of the researchers.

	Nº participants= 34
Protocol duration: 10 days post-surgery
Frequency: 3 hours/daily
IG:  Progressive muscle relaxation starting with a comfortable position, closing their eyes, and following the MP3 file instruction.

	Nº participants= 34
Protocol duration: 10 days post-surgery
Frequency: 3 hours/daily
CG:  Routine procedure.

	Follow-up 10 days
Pain  (VAS)
IG= 0.9 (0.7); CG= 8.7 (4.9); p<0.01
Fatigue (VAS)
IG= 55.25 (2.35); CG= 48.64(3.18); p<0.01
Sleep (VAS)
IG=56.89 (3.75); CG= 44.91 (4.68); p<0.01
Depression (VAS)
IG= 9.3 (1.68); CG= 6.81 (2.42); p<0.01
Anxiety (VAS)
IG= 24.61 (2.0); CG= 12.98 (2.79); p<0.01
Respiratory rate (VAS)
IG= 19.7 (0.25); CG= 0.36 (0.27); p<0.01
	PMR can reduce sleep disturbances and levels of pain, fatigue, muscle tightness, anxiety, and depression in patients with head and neck cancer undergoing major surgeries.

	Hajdú et al. (2022)
(Denmark)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	(1) To examine the effect of a bimodal intervention with swallowing exercises and PRT performed during radiotherapy in HNC patients

	Swallowing outcomes
(1) Penetration aspiration scale (PAS)
(2) FOIS Score
(3) Tube dependence
(4) Mouth opening
(5) Pain (NRS)
(6) Gargle
(7) Whistle
Physical functioning
30” STS
(8) Performance status
(9) Weight
Quality of life (EORTC QLQ C-30, EORTC QLQ- h and N35, MDADI)
Mood (major depression, SCL-92 Anxiety).


	n=235 (M=191; F=44)
Inclusion criteria
(1) Head and Neck Cancers (oropharynx, hypopharynx, oral cavity, larynx or unknown primary (UPT)
(2) ≥ 18 years of age
(3) eligible for curatively intended radiotherapy treatment.


	
Nº participants= 120
Protocol duration: 8 weeks (follow-ups (6 months and 12 months)
Frequency:  7 days per week during radiotherapy
Reps: 10 repetitions
IG: Exercise programs consisted of all or some of the following 14 exercises: (1) reaching tongue back and (2) forth; (3) tongue to cheek, (4) tongue to mouth corners, (5) resistance to tongue, gargle, (6) yawn, (7) mouth opening, (8) jaw side-to-side, (9) jaw undershot, (10) Valsalva, (11) Shaker exercise, (12) Mendelsohn maneuver, (13) Masako maneuver, (14) Effortful swallow. The PRT program involved 6 exercises covering lower limbs, upper body and core in a fixed progression model based on repetition maximum.

	Nº participants= 115
CG1: Not intervention (non-active control group)
CG2: Tailored exercise plan at beginning of radiotherapy with regular OT follow-up averaging to every other week until 2 weeks after end-of-treatment. (active control group)
	End of treatment
Mouth opening
Difference between group 95% CI = 3.31 (0.86;5.75); p=0.01
Pain (NPRS)
Difference between group 95% CI = -0.96 (-1.82;-0.11); p=0.03
EORTC QLQ C-30
Physical functioning
Difference between group 95% CI = 7.32 (1.12; 13.52); p=0.02
Social functioning
Difference between group 95% CI = 12.01 (3.41; 20.52); p=0.01
Fatigue
Difference between group 95% CI = -11.15 (-20.30; -1.94); p=0.02
Insomnia
Difference between group 95% CI = -12.86 (-24.27;1.45); p=0.03
Appetite loss
Difference between group 95% CI = -17.72 (-29.11; -5.93); p=0.00
Constipation
Difference between group 95% CI = -16.21 (-25.87; -6.55); p=0.00
Follow-up 2 months
EORTC QLQ C-30
Role functioning
Difference between group 95% CI = -14.11 (-24.36; 3.86); p=0.01
Follow-up 6 months
Insomnia
Difference between group 95% CI = -11.81 (-23.29;-0.34); p=0.04
Follow-up 12 months
Mouth opening
Difference between group 95% CI = 2.91 (0.43;5.39); p=0.02
MDADI Functional
Difference between group 95% CI = -10.44 (-19.25;-1,62); p=0.02
Depression
Difference between group 95% CI=-3.69 (-7.26;-0.11); p=0.04
Anxiety
Difference between group 95% CI=-0.20 (-0.39; -0.01); p=0.04
Pain
Difference between group 95% CI= -1.25 (-2.12;0.38); p=0.01
Insomnia
Difference between group 95% CI = -14.07 (-25.81;-2.33); p=0.02
	This randomized controlled trial on preventive swallowing exercises and progressive resistance training during radiotherapy did not show an effect on swallowing safety in HNC patients measured by penetration and aspiration.  However, comparing intervention to a non-active control group only, significant effects were found on mouth opening, HRQOL, depression and anxiety 1 year after end of treatment.

	Lin et al. (2021)
(Taiwan)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	

(1) The aim of this study was to determine whether exercise training improves physical fitness in patients receiving chemotherapy for HNC.


	

(1) Body composition
(2) Muscle strength (dynamometry)
(3) Balance (Time up and go test-TUG)
(4) Flexibility (back scratch test)
(5) Cardiovascular fitness (3 min step test)
(6) Quality of life (HRQoL) (EORTC QLQ- C30, EORTC-QLQ-H&N35)

	n=40 (M=25; F=15)
Inclusion criteria
(1) adults (≥20 years old)
(2) a diagnosis of HNC
(3) scheduled to receive chemotherapy
(4) no brain tumor metastasis
(5) no serious complications
(6) no history of mental illness.
	
Nº participants= 20
Protocol duration: 8 weeks
Frequency: 3 times/daily per week
IG:  Moderate-intensity aerobic, resistance and flexibility exercises supervised by a physical therapist
Duration: 90 min and included 5-min warm-up and a 5-min cool-down exercises
	Nº participants=20
Protocol duration: 8 weeks
CG:  Usual care. No specific information regarding exercise and were given general education including information about the side effects of chemotherapy.

	Follow-up 2 months
Body composition
Body fat percentage
IG= 21.0 (2.8); CG= 25.8 (2.5); p=0.002
Skeletal muscle percentage
IG= 34.5 (2.4); CG= 31.4 (2.4); p=0.008
Physical Fitness
Dynamic balance
IG= 6.42 (1.51); CG= 8.4 (1.29); p=0.01
Strength (reps/30s)
Upper extremity
IG= 27.0 (5.8); CG= 21.06 (5.38); p=0.037
Lower extremity
IG= 20.14 (7.04); CG= 13.13 (3.87); p=0.025
	This study found that a combined aerobic, resistance and flexibility exercise program during chemotherapy may improve physical fitness (i.e., muscle strength, balance, flexibility, and body composition) and HRQoL and alleviate the deterioration of cardiovascular fitness in patients with HNC.

	Bragante et al. (2020)
(Brazil)
	RCT (randomized, controlled, double-blind, 3-arm, parallel-group, prevention clinical trial)
	(1) To assess whether a preventive intervention consisting of therapeutic exercises performed during the RDT preserves mandibular range of motion (ROM) and whether a difference in MO exists among patients who exercise with and without the aid of the Thera Bite device.
(2) To ascertain whether associations exist between RIT outcomes and mucositis, pain, performance status, and adherence to the study interventions.



	Demographic
(1) Age
(2) Gender
(3) Skin color
(4) Educational attainment
(5) Smoking
(6) Drinking
(7) Type of diet
Clinical
(8) Tumor site
(9) Histologic type
(10) Concomitant chemotherapy
(11) Target therapy
(12) Surgery
(13) Tumor stage (TNM classification of malignant tumors)
(14) Modality
(15) Dose of RDT
Physical examination
(1) Maximum mouth opening (MMO)
(2) Presence of mucositis
(3) Pain
(4) Functional capacity

	n=90 (M=76; F=14)
Inclusion criteria
(1) Head and Neck Cancers
(2) age ≥18years
(3) Treatment with definitive or postoperative external beam RDT
(4) either alone or in combination with chemotherapy or target therapy; and Karnofsky Performance Status (KPS) greater than 60%

	Nº participants= 30
Protocol duration: 7-week beam radiotherapy
Frequency: 4 times/daily

IG1: (1) Warm-up (exercises to enhance joint lubrication): 10 times mouth opening and closing, 10 times right lateral excursion, 10 times left lateral excursion, and 10 times mandibular protrusion
(2) Stretching: 6 sets of holding the TheraBite device at MMO for 30 seconds, resting 30 seconds between each set
(3) Masticatory training: 5 minutes of alternating bilateral chewing with the hyperboloid device.
Nº participants= 30
IG2: Same warm-up and masticatory training protocols as in G1, but without the TheraBite stretching step.



	Nº participants= 30
Protocol duration: 7-week beam radiotherapy
Frequency: 4 times/daily
CG:  Not exposed to either of the tested intervention
Protocols. controls received the usual care guidance from the nursing team.



	Follow-up 7 weeks
Presence of mucositis
IG= 20.0 (71.4); IG2= 14 (53.8); CG= 11 (37.9); p<0.001
Pain
IG1= 0.7 (0.4); IG2= 1.0 (0.4); CG= 1.8 (0.5); p=0.024
Follow-up 12 months
Presence of mucositis
IG= 0 (0.0); IG2= 1 (4.2); CG= 0 (0.0); p<0.001




	It was not possible to conclude that the exercise protocols performed in this study are more effective than the usual guidance to prevent reduction in MO in patients undergoing radiotherapy for head and neck cancer.


	Thomas et al. (2020) (India)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	(1) The aim to compare the effectiveness of Muscle Energy Techniques (METS) and Active Range of Motion Exercises in reducing pain, improving shoulder mobility and function in patients post Modified Radical Neck Dissection (MRND).
	(1) AROM Shoulder Abduction
(2) AROM Shoulder External rotation
(3) AROM Shoulder Flexion
(4) AROM Shoulder Internal rotation
(5) Pain (NPRS-0-10 mm)
(6) Global Rating Change (GRC)



	n=44 (M=37; F=9)
Inclusion criteria
(1) Head and Neck Cancers
(2) 30-65 years of age
(3) Treatment with Modified Radical Neck Dissection



	Nº participants= 21
Protocol duration: 10 days post-intervention
Reps:  2 sets of 10 repetitions.
IG:(1) Active range of motion exercises (AROM) which included Pendulum exercises in standing position, active assisted ROM in supine position (which was then progressed to active exercises), cross body adduction in supine position and wall climbing or finger ladder exercises in standing position.
Subject continued taking the arm up until the shoulder had maximum tolerable stretch and was held at that position for 30 seconds.

	Nº participants= 25
Protocol duration: 10 days post-intervention
Reps:  2 sets of 10 repetitions.
CG:  MET exercises which included post isometric relaxation techniques for shoulder flexion, abduction, and internal rotation. Patient position was supine lying. They were asked to contract using 20% of their muscle force. The contraction was held for 7-10 seconds.


	Follow-up 10 days
Pain (NPRS)
IG=4.33 ±1.19; CG= 4.20 ± 1.08 p>0.05
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]AROM Shoulder Abduction
IG=112.0 (19.98); CG=110.72 (12.46); p=0.026
AROM Shoulder External rotation
IG=57.9 (9.56); CG=63.84 (7.87); p=0.08
Global Rating Change (GRC)
IG=1.38 (1.28); CG=-3.36 (0.64); p=0.000


	METs and AROM exercises were effective in improving shoulder range of motion, function and reducing pain in patients post MRND but-Muscle Energy Techniques were more effective when compared to AROM exercises.

	Samuel et al. (2019) (India)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	

(1) The purpose of this study was to evaluate the effectiveness of exercise-based rehabilitation on functional capacity, quality of life, fatigue, hemoglobin, and platelet counts in patients with HNC on CRT.


	Primary outcome measures
(1) Quality of life (SF 36)
(2) Functional capacity (6-min walk test (6MWT)
Secondary outcome measures
(3) Cancer-related fatigue

	n=148 (M=131; F=17)
Inclusion criteria
(1) adults (≥20 years old)
(2) a diagnosis of HNC
(3)  Treated with radical chemo-radiotherapy
	
Nº participants= 58
Protocol duration: 11 weeks (7 weeks of exercise training in the hospital and 4 weeks of home-based exercise program)
Frequency: 5 times/daily per week
IG:
(1) aerobic (brisk walking, 15–20 min)
(2) active resistance exercise program for the major muscles of upper limb and lower limb done in 2 sets (1 set = 8 to 15 repetitions) of biceps curl, triceps extension, overhead shoulder flexion, hip flexion, quadriceps (knee extension), and hip abduction.


	Nº participants= 62
Protocol duration:11 weeks
Frequency: 5 times/daily per week
CG:  Physical activity recommendations of three 10-min walks during the day for 5 days a week


	Follow-up 3 weeks
Functional capacity (6MWT)
IG=437.18 (69.75); CG=380.74 (105.26); p<0.001
Quality of life (SF 36)
SF36-PCS
IG=42.21 (6.36); CG=40.26 (4.74); p<0.001
SF36-MCS
IG=41.26 (8.41); CG=37.53 (6.64); p<0.001
Cancer-related fatigue
IG=3.81 (1.58); CG=4.95 (1.33); p<0.001
Follow-up 7 weeks
Functional capacity (6MWT)
IG=441.72 (90.92); CG=354.90 (115.66); p<0.001
Quality of life (SF 36)
SF36-PCS
IG=44.73 (7.15); CG=37.57 (6.56); p<0.001
SF36-MCS
IG=3.81 (1.58); CG=4.95 (7.02); p<0.001
Cancer-related fatigue
IG=3.59 (1.78); CG=5.41 (1.40); p<0.001
Follow-up 11 weeks
Functional capacity (6MWT)
IG=483.16 (88.24); CG=374.52 (110.26); p<0.001
Quality of life (SF 36)
SF36-PCS
IG=48.58 (6.63); CG=39.10 (4.95); p<0.001
SF36-MCS
IG=43.99 (6.39); CG=36.34 (5.20); p<0.001
Cancer-related fatigue
IG=2.45 (1.97); CG=4.48 (1.59); p<0.001

	Our results elucidate that an 11-week structured exercise program for HNC patients receiving CRT helps in improving their functional capacity and quality of life. It also prevents deterioration of fatigue levels in the exercise group.

	Valkenet et al. (2018) (The Netherlands)
	RCT (single-blind multicentre)

	(1)  The aim of this RCT was to assess the effect of a preoperative IMT programme on the rate of postoperative pneumonia in patients under- going oesophagectomy.



	Respiratory muscle function and lung function
(1) Respiratory muscle function (maximum inspiratory pressure, inspiratory muscle endurance)
(2) Lung function measurements
Physical functioning
(3) Quality of life (EuroQol-5D, SF-12)
(4) Physical activity level (Short Questionnaire to Assess Health-enhancing physical activity (SQUASH) questionnaire)
(5) Fatigue (Multidimensional Fatigue Inventory (MFI-20)



	n= 241 (M=186; F=55)
Inclusion criteria
(1)  Oesophageal cancer scheduled for transhiatal, transthoracic or minimally invasive (robot-assisted or conventional) oesophagectomy with gastric tube reconstruction

	Nº participants= 120
Protocol duration: 2-weeks pre-surgery
Frequency: 30 breaths /daily
Duration: 7 days/week
IG1: Inspiratory muscle training
(1)  Load was aimed (60% of maximum inspiratory pressure)





	Nº participants= 121
Protocol duration: 2-weeks pre-surgery
CG:  Usual care



	Baseline
Respiratory muscle function
Maximum inspiratory pressure Pi-max (cmH2O)
IG=76.1 (28.6); CG=73.0 (30.1); p<0.001
Inspiratory muscle endurance Pi-end, m/sec
IG=4.04 (1.49); CG=4.17(2.05); p<0.001
Lung function measurements
FEV1 (L, %pred)
IG=2.8 (93.8); CG=2.9(95.4)
FVC (L, %pred)
IG=3.7 (97.0); CG=3.9(99.2)
FEV1/FVC (%)
IG=76.3 (11.4); CG=75.7(10.01)
EQ-5D-3L, quality of life
IG=0.85 (0.16); CG=0.87 (0.17)
EQ-5D-3L, VAS health
IG=74.0 (16.3); CG=76.1(14.3)
SF-12, Physical Component Scale
IG=49.2 (9.4); CG=47. 7 (8.4)
SF-12, Mental Component Scale
IG=49.2 (9.4); CG=47.7 (8.4)
MFI-20, physical fatigue score
IG=10.6 (4.2); CG=10.2 (4.2)
SQUASH, activity score
IG=4190 (3533); CG=3757(3060)

Follow-up 9 days
Maximum inspiratory pressure Pi-max (cmH2O)
IG=51.9 (24.8); CG=45.9 (21.8); p=0.000
Lung function measurements
FEV1 (L, %pred)
IG=1.6 (53.3); CG=1.8 (59.0)
FVC (L, %pred)
IG=2.1 (56.5); CG=2.4 (62.0)
FEV1/FVC (%)
IG=74.5 (15.5); CG=76.1 (12.1)

Follow-up 4 weeks
EQ-5D-3L, quality of life
IG=0.73 (0.21); CG=0.77 (0.18); p=0.005
EQ-5D-3L, VAS health
IG=63.0 (18.8); CG=66.0 (15.2); p<0.001
SF-12, Physical Component Scale
IG= 34.8 (8.5); CG=34.3 (8.7); p<0.001
SF-12, Mental Component Scale
IG=45.7 (10.5); CG=48.1 (9.2); p=0.677
MFI-20, physical fatigue score
IG=12.9 (4.1); CG=13.1 (4.3); p<0.001
SQUASH, activity score
IG=2061 (1952); CG=1771 (1409); p<0.001
	Standard prescription of IMT before oesophagectomy is not advisable, and IMT programmes aiming to reach high training intensities should probably include supervised elements


	Su et al. (2017)
(Taiwan)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	





(1) To compare the effects of a home exercise program and outpatient physiotherapy among patients with HNC in terms of QOL, shoulder range of motion (ROM), functional capacity, and shoulder pain.
	Primary outcome measures
(1) Quality of life (FACT H & N)
Secondary outcome measures
(2) Shoulder Pain (VAS)
(3) 6-min walk test (6MWT)
(4) Shoulder ROM (0-360º)



	n=37 (M=34; F=3)
Inclusion criteria
(1) primary head and neck malignancy diagnosed within 6 months
(2) an age between 20 and 80 years
(3) receiving surgical intervention including tumor excision plus selective neck lymph node dissection, with accessory nerve preservation
(4) a presurgical malignancy stage of II-IV, based on the Union for International Cancer Control TNM classification system.



	Nº participants= 18
Protocol duration: 12-weeks
Frequency: 5 days /week
Duration: 60 h
IG: Home based exercise programme.
(1) Aerobics (10-min ambulation sessions per week- RPE of 12–13 on the Borg’s RPE 6–20 scale)
(2) Anaerobics (middle trapezius, lower trapezius, rhomboid major, biceps brachii, triceps brachii, deltoid, and pectoralis major muscles)
Doses: 2 sets with 10 repetitions
(3) Stretching (Static stretching focused on exercising the participants,  sternocleidomastoid, upper trapezius, anterior scalene, deltoid, and shoulder internal rotator muscles)
Doses: 2 times/day 10 s in sets of 5 repetitions with a 15-s rest
(4) Education session

	Nº participants= 19
Protocol duration: 12-weeks
Frequency: 5 days /week
Duration: 60 h
CG: Outpatient physiotherapy programme (1) (1) Aerobics (10-min ambulation sessions per week- RPE of 12–13 on the Borg’s RPE 6–20 scale)
Doses: 30min.
(2) Anaerobics (middle trapezius, lower trapezius, rhomboid major, biceps brachii, triceps brachii, deltoid, and pectoralis major muscles)
Doses: 30% of 1 RM 2 sets 10 repetitions gradually increased by 5% of 1 RM every week, up to 60% of 1 RM as tolerated.
(3) Stretching (Static stretching focused on exercising the participants’ sternocleidomastoid, upper trapezius, anterior scalene, deltoid, and shoulder internal rotator muscles)
Doses: 2 times/day 10 s in sets of 5 repetitions with a 15-s rest
(4) Education session
	Follow-up 6 weeks
Quality of life (FACT H & N)
IG=95.21 (22.27); CG=94.89 (22.44); p=0.074
Shoulder Pain (VAS)
IG=1.11 (1.88); CG=2.22 (2.60); p=0.677
6-min walk test (6MWT)
IG=510.37 (76.58); CG=508.11 (68.92); p=0.001
Shoulder ROM (0-360º)
Flexion
IG=141.28 (17.97); CG=136.95 (68.92); p<0.001
Abduction
IG=136.92 (33.74); CG=141.00 (33.34); p<0.001
Follow-up 12 weeks
Quality of life (FACT H & N)
IG=103.42 (21.48); CG=93.61 (2.21); p=0.074
Shoulder Pain (VAS)
IG=0.58 (1.17); CG=1.78 (2.69); p=0.677
6-min walk test (6MWT)
IG=556.92 (75.71); CG=530.47 (75.41); p=0.001
Shoulder ROM (0-360º)
Flexion
IG=144.44 (18.02); CG=148.09 (17.51); p<0.001
Abduction
IG=140.80 (33.57); CG=81.82 (10.64); p<0.001

	Both the HBP and OPT can improve shoulder abduction, shoulder flexion and functional capacity.

	Capozzi et al. (2016) (Canada)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	

(1) The purpose of this exploratory randomized study was to deter- mine the optimal timing for the initiation of a lifestyle and progressive resistance exercise training intervention (during or after radiation therapy), as determined by intervention adherence and by comparing between-group outcomes across 24 weeks



	Primary outcome measures
(1) Body composition (body mass index [BMI], lean body mass, and percentage body fat)
Secondary outcome measures
(2) Fitness (Total grip, 6-minute walk test, Sit to stand, sit-and-reach test)
(3) Quality of Life (FACT, FACT-An, FHNSI-22)
(4) Depression (CES-D)
(5) Nutrition status (PG-SGA)


	n=60 (M=49; F=11)
Inclusion criteria
(1) HNC
(2) aged > 18 years
(3) newly diagnosed with nasopharyngeal, oropharyngeal, or hypopharyngeal cancer
(4) scheduled to receive radiation or concurrent chemoradiation treatment
(5) able to walk without assistance
(6) received clearance for exercise from their treating oncologist
(7) lived in the Calgary area
(8) could speak and write English.

	Nº participants= 31
Protocol duration: 12 weeks
Frequency: 2 times/ per week
Duration: 3 sets of 8 repetitions at 8 RM
IG: Immediate lifestyle intervention
(1) Progressive resistance training
Doses: Low to moderate intensity
Warm-up (5-7 minutes)
2 sets of 8 repetitions at 8 to 10 repetition maximum (RM)
10 exercises targeting major muscle groups
(2) Health education
Doses: 6 sessions
(3) Behavior change support an individualized exercise program a group exercise environment for take advantage of social support.
Doses: Progressive resistance training program with a short, moderate-intensity warm-up (5-7 minutes) followed by 2 sets of 8 repetitions at 8 to 10 repetition maximum (RM) for 10 exercises targeting major muscle groups.
	Nº participants= 29
Protocol duration: 12 weeks
Frequency: 2 times/ per week
Duration: 3 sets of 8 repetitions at 8 RM.
CG: Delayed lifestyle intervention
(1) physician referral and clinical support
(2) health education
Doses: 6 sessions
(3) behavior change support an individualized exercise program a group exercise environment for take advantage of social support.
Doses: Progressive resistance training program with a short, moderate-intensity warm-up (5-7 minutes) followed by 2 sets of 8 repetitions at 8 to 10 repetition maximum (RM) for 10 exercises targeting major muscle groups.


	Follow-up 12 weeks
Change from Baseline
Body composition
Body mass index (kg/m2)
IG=Δ% -2.5 (0.3); CG= Δ% -2.8 (0.3); p=0.387
Lean body mass (Kg)
IG= Δ% -4.9 (0.7); CG= Δ% 5.4 (0.7); p=0.730
Percentage of body fat
IG= Δ% -1.5 (0.5); CG= Δ% -1.9 (0.5); p=0.658
Fitness
Total grip (Kg)
IG= Δ% -3.0 (1.4); CG= Δ% -6.7 (1.2); p=0.734
6-MWT (meters)
IG= Δ% -13.0 (19.6); CG= Δ% -35.4 (18.7); p=0.590
Sit to stand (n. of stands)
IG= Δ% 0.6 (0.6); CG= Δ% -1.9 (0.5); p=0.536
Sit-and-reach test (cm)
IG= Δ% -1.5 (0.5); CG= Δ% -0.4 (0.5); p=0.661
Quality of Life
FACT, FACT-An
IG= Δ% -21.3 (4.4); CG= Δ% -19.1 (4.1); p=0.751
FHNSI-22
IG= Δ% -15.8 (3.0); CG= Δ% -12.5 (2.8); p=0.451
Depression (CES-D)
IG= Δ% 5.1 (1.9); CG= Δ% 4.9 (1.7); p=0.865
Nutrition status (PG-SGA)
IG= Δ% 4.4 (1.5); CG= Δ% 6.7 (1.4); p=0.365

Follow-up 24 weeks
Change from Baseline
Body composition
Body mass index (kg/m2)
IG=Δ% -3.2 (0.5); CG= Δ% -3.3 (0.5); p=0.310
Lean body mass (Kg)
IG= Δ% -4.5 (1.1); CG= Δ% 4.4 (1.0); p=0.578
Percentage of body fat
IG= Δ% -3.5 (0.8); CG= Δ% -4.3 (0.7); p=0.796
Fitness
Total grip (Kg)
IG= Δ% 0.2 (2.0); CG= Δ% -1.3 (1.8); p=0.881
6-MWT (meters)
IG= Δ% 43.5 (26.3); CG= Δ% 17.8 (24.8); p=0.665
Sit to stand (n. of stands)
IG= Δ% 1.7 (0.8); CG= Δ% 2.5 (0.7); p=0.386
Sit-and-reach test (cm)
IG= Δ% 2.6 (3.8); CG= Δ% 3.2 (1.1); p=0.716
Quality of Life
FACT, FACT-An
IG= Δ% -1.0 (5.7); CG= Δ% -3.0 (5.3); p=0.765
FHNSI-22
IG= Δ% -2.6 (3.8); CG= Δ% -2.1 (3.5); p=0.982
Depression (CES-D)
IG= Δ% -0.2 (2.4); CG= Δ% 2.7 (2.2); p=0342
Nutrition status (PG-SGA)
IG= Δ% 0.6 (1.7); CG= Δ% 0.5 (1.6); p=0.846

	Although the intervention during treatment did not reduce the loss of lean body mass, delaying the exercise program until after treatment completion was associated with improved intervention adherence, a finding with important clinical implications.


	Cnossen et al. (2016) (The Netherlands)

	RCT (prospective clinical cohort study)

	The purpose of this study was (1) to investigate adherence to a 12-week home-based exercise program during SW-IMRT, (2) to investigate exercise performance levels, (3) to investigate whether demographic and clinical factors, or HNC-specific HRQOL at baseline is associated with exercise performance levels, and (4) to investigate whether exercise performance levels are associated with the course of HNC-specific HRQOL during the entire 12-week exercise program.



	Primary outcome measures
(1) Adherence (patient-completed diaries)
Secondary outcome measures
Sociodemographic data
(2) age
(3) gender
(4) HM format
(5) Number of coaching sessions
(6) Quality of life (HNC-specific HRQOL, EORTC-QLQ-H&N35)
Clinical data
(7) Tumor site
(8) Tumor stage
(9) Treatment modality



	n=50 (M=39; F=11)
Inclusion criteria
(1) age > 18 years
(2) cancer originating in the oral cavity, oropharynx, hypopharynx, or larynx, (3) SW-IMRT alone or in combination with chemotherapy [(C)SW-IMRT]
(4) performance status 0–2 on the World Health Organization Scale
(5) the absence of severe cognitive impairment
(6) sufficient mastery of the Dutch language (criteria 4–6 as judged by the radiation oncologist who included the patients in this study).

	
Protocol duration: 12 weeks
Frequency: 15 min/day
IG:  Swallowing sparing intensity modulated radiation therapy (SW-IMRT)
(1) exercises to maintain mobility of the head, neck, and shoulders
(2) exercises to optimize and maintain swallowing function
(3) exercises to optimize and maintain vocal health and vocal function
(4) exercises to optimize and maintain speech function and functional communication
Follow-up: Contacted by phone in a weekly 10-min coaching session by an experienced speech therapist.




	CG: Uncontrolled
	Follow-up 6 weeks
Treatment
IG OR=5 (22); CG OR 18 (78); p= 0.015
Follow-up 12 weeks
Treatment
IG OR= 6 (26); CG OR 17 (74); p= <0.001
EORTC-QLQ-H&N35
Mouth opening problems
OR= 0.91 (0.84–0.99) p=0.037


	Adherence to a guided home-based prophylactic exercise program was high during (C)SW-IMRT, but dropped afterwards. Exercise performance level was negatively affected by chemotherapy in combination with SW-IMRT.


	Zhao et al. (2015)
(United States)
	RCT (Pilot controlled trial)

	(1) To assess the feasibility and efficacy of a functional resistance and walking exercise intervention (maintaining physical activity during cancer treatment [MPACT]) both during concurrent CRT and in short-term follow-up after treatment.
(2) To assess the benefit of MPACT on other key endpoints, including body mass index (BMI), lean body mass, diet, activity (both self-reported and objectively measured), sleep, concurrent CRT toxicity, and barriers to exercise.




	(1) Muscle strength (Elbow flexion and knee extension strength)
(2) Functional mobility (6-minute distance, timed up and go was assessed as the time to rise from a chair, walk 3 minutes away, and then return to the chair and sit down)
(3) Self-reported QOL (Medical Outcomes Study (MOS) Short Form-36 (SF-36)




	n=18
Inclusion criteria
(1) 40 years or older
(2) with American Joint Committee on Cancer stage II to IV head and neck squamous cell carcinoma
(3) who were beginning first-line concurrent CRT without surgery
(4) who were capable of understanding and adhering to the protocol requirements.



	Nº participants= 11
IG1:  MPACT intervention
Protocol duration: 14 weeks
(1)  warm-up (rhythmic large muscle movements, such as marching and punching, whereas the cool down included leg, shoulder, and arm flexibility activities coupled with deep breathing)
(2) Strengthening, cardiovascular fitness, and physical activity components.
(3) Cool-down
(4) Rest
IG2:  Functional resistance training
Protocol duration: 7 weeks
Reps: 8 to 12 repetitions
(1) Chest press in squat
(2) wall push up
(3) military press
(4) side arm raises
(5) biceps curl
(6) shoulder shrugs
(7) calf raises
Weights included dumbbells and inserts into an ankle strap.
IG3: Walking
Protocol duration: 7 weeks
Frequency: 5 min. 6 times/day
Total walking time of 30 minutes
IG4: Home program
Frequency: 5 days a week and a minimum of 30 minutes per day, performed in bouts of 10 minutes or more, at a moderate intensity
Functional resistance in addition to walking and physical activity program was customized based on: (1) personal determinants (self-efficacy, benefits, and barriers); (2) physical activity preferences; (3) available community resources; and (4) health and environmental factors.

	
Nº participants= 7
Protocol duration: 14 weeks
Frequency:
CG: Controls received standard treatment, including active nutritional surveillance, but were neither encouraged nor discouraged to exercise.

	Follow-up 7 weeks
Physical performance
Knee extension strength, N-m
IG=1.0 (11.00); CG=-36.0(16.0); p<0.05
SF-36 subscale: vitality
IG=-19.0 (7.00); CG=-33.0 (3.0); p<0.05
SF-36 subscale: mental health
IG=3.0 (4.0); CG=-16.0(7.0); p<0.05
Follow-up 14 weeks
Mean (SE) change
Physical performance
Knee extension strength, N-m
IG=-4 (7.0); CG=-46.0(14.0); p<0.05





	In this pilot study of patients with head and neck cancer undergoing concurrent CRT, MPACT training was feasible and maintained or improved function and QOL, thereby providing the basis for larger future interventions with longer follow-up.


	McGarvey et al. (2014)
(Australia)
	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	The main purpose of this study was to investigate the effect of early specific intensive rehabilitation in patients with accessory nerve shoulder dysfunction after neck dis- section, compared to usual care in Australia (primarily a brochure of self-directed home-based exercises) during a 12-month period.
(2) The secondary purposes were to investigate the prevalence of accessory nerve shoulder dysfunction after neck dissection in the included study sites, how accessory nerve shoulder dysfunction progresses over a 12-month period, and the feasibility of performing intensive strengthening exercises during adjuvant treatment for head and neck cancer.
	Primary outcome measures
(1) Shoulder Pain and Disability Index (SPADI)
(2) AROM Shoulder Abduction
Secondary outcome measures
(3) Neck Dissection Impairment Index (NDII)
(4) Global Perceived Effect Scale (GPES)

	n=59 (M=43; F=16)
Inclusion criteria
(1) carcinoma of the head and neck region and had undergone a neck dissection, with accessory nerve preservation.
(2) within the past 8 weeks before study entry, with demonstrated clinical signs of accessory nerve shoulder dysfunction after surgery
(3) fully healed neck dissection scar
(4) 18 years of age
(5)  and ability to sufficiently communicate in the English language.

	Nº participants= 32
Protocol duration: 12 weeks
Frequency: 1 supervised session and 2 home sessions per week
Doses: 2 to 3 sets
Reps: 8–12
Rest: 1-minute rest
IG:
(1) Progressive scapular strengthening exercises of the upper trapezius, rhomboid, and serratus anterior muscles, utilizing hand weights, with the lowest possible weight being 0.5 kg.
(2)  active cervical spine range of motion exercises in all directions (10–15 repetitions, 1–2 sets), active-assisted shoulder range of motion exercises (10–15 repetitions, 1–2 sets), cervical spine and pectoralis major stretches (30-second hold, 3 repetitions). (3) Advice of self-administered scar tissue massage.
	Nº participants= 27
Protocol duration: 12 weeks
CG:
Combination of (1) general advice and a (2) Brochure of generalized shoulder and neck exercises. Brochure consisted of instructions and photographs of active-assisted glenohumeral joint exercises, active cervical spine range of movement exercises, and advice about scar tissue massage, correct posture, and encouraging functional use of the upper limb.

	Follow-up 3 months
Shoulder Pain and Disability Index (SPADI)
Difference between group 95% CI = 4.34 (-9.10, 17.77)
AROM Shoulder Abduction
Difference between group 95% CI = 11.92 (-7.4, 31.2)
AROM Shoulder Flexion
Difference between group 95% CI = -2.65 (-16.1, 10.8)
Neck Dissection Impairment Index (NDII)
Difference between group 95% CI = -6.16 (-18.5, 6.2)
Follow-up 6 months
Shoulder Pain and Disability Index (SPADI)
Difference between group 95% CI = 2.97 (-11.3, 17.2)
AROM Shoulder Abduction
Difference between group 95% CI = -3.0 (-23.5, 17.5)
AROM Shoulder Flexion
Difference between group 95% CI = -6.0 (-20.3, 8.3)
Neck Dissection Impairment Index (NDII)
Difference between group 95% CI = -5.26 (-18.3, 7.8)
Follow-up 12 months
Shoulder Pain and Disability Index (SPADI)
Difference between group 95% CI =-5.26 (-9.8, 20.4)
AROM Shoulder Abduction
Difference between group 95% CI = -5.56 (-27.5, 16.4)
AROM Shoulder Flexion
Difference between group 95% CI = -6.39 (-21.6, 9.0)
Neck Dissection Impairment Index (NDII)
Difference between group 95% CI = -8.25(-22.1, 5.6)

	The intervention is a favorable treatment for maximizing shoulder abduction in the short term. The effect of the intervention com- pared to usual care is uncertain in the longer term.





	Pauli et al. (2014)
(Sweden)

	RCT (prospective, parallel, single-blinded, randomized, controlled trial)
	


(1) The primary purpose of this randomized prospective study was to compare 2 different jaw exercise devices: according to measured improvement in mouth opening and patient-reported symptoms in patients with head and neck cancer with trismus. 
(2) A secondary purpose was to investigate the compliance to exercise. 


	Primary outcome measures 
(1) Maximal interincisal opening 
(MIO) 
Secondary outcome measures 
(2) Trismus-related 
Symptoms (Gothenburg Trismus Questionnaire)
(3) HRQL (EORTC-QLQ-C30-H&N35) 
(4) Exercise compliance
(5) Weight
(6) Height 
(7) Sociodemographic data
(8) Treatment regimens
(9) Tumor classification
(10) Comorbidity 
	n=50 (M=31; F=19)
Inclusion criteria
(1) Head and Neck Cancer
(2) Trismus-related symptoms 




	Nº participants= 25
Protocol duration: 10 weeks 
Frequency: 5 times /day 
IG:  TheraBite 
(1) warm-up movements consisting of jaw opening 10 times and small sideway movements of the jaws 10 times without using the jaw device
(2) Passive stretching, with the jaw mobilizing device, 30 seconds repeated 5 times
(3) 5 repetitions of active exercise (bite toward resistance)
(4) Passive stretching 


	Nº participants= 25
Protocol duration: 10 weeks 
Frequency: 5 times /day 
IG:  Engström jaw mobilizing device. 
(1) warm-up movements consisting of jaw opening 10 times and small sideway movements of the jaws 10 times without using the jaw device
(2) passive stretching, with the jaw mobilizing device, 30 seconds repeated 5 times
(3) 5 repetitions of active exercise (bite toward resistance)
(4) Passive stretching 


	Follow-up 3 months 
Maximal interincisal opening (MIO) 
IG= 39.9(37.9–41.9); CG= 37.4(34.2–40.4); p=0.256
Trismus-related 
Symptoms (Gothenburg Trismus Questionnaire)
Jaw-related problems 
IG= 20.2 (14.3, 26.0); CG= 25.7 (15.6–35.7); p<0.001
Eating limitation 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]IG= 30.0 (20.6–39.4); CG= 26.3 (16.0–36.5); p<0.05
Muscular tension 
IG= 10.7 (6.1–15.3); CG= 15.7 (9.7–21.7); p<0.05 
Facial pain 
Facial pain right now
IG=8.7 (1.2–16.1); CG= 9.3 (3.7–15.0); p<0.001
Facial pain when worst last mo
IG= 24.0 (14.3–33.7); CG=21.3 (12.6–30.1); p<0.001
Facial pain average value last mo
IG= 21.3 (12.8–29.9); CG=20.7 (12.2–29.2); p<0.001
Facial pain affecting ability to work last mo 
IG= 14.0 (2.8–25.2); CG=13.0 (1.8–24.2); p<0.01
LOM 
IG=34.0 (23.3–44.7); CG= 32.0 (21.9–42.1); p<0.01
LOM interfering with social, leisure,
and family activities last mo
IG= 14.0 (4.1–23.9); CG=19.0 (5.3–32.7); p<0.01


	Jaw exercise therapy effectively improved mouth opening capacity and led to less trismus-related symptoms. Both jaw devices were proved efficient and compliance to exercise was comparable. 


	Lønbro et al. (2013)
(Denmark) 
	RCT (Phase III randomised trial)
	(1)  To investigate the effects of PRT (Progressive resistance training) on lean body mass in a randomized trial in HNSCC (neck squamous cell carcinoma) patients following radiotherapy 



	Primary outcome measures 
(1) Body composition Dual Energy X-ray Absorptiometry (DEXA) 
(2) Maximal knee extensor (KE) and flexor (KF) (Dynamometry)
(3) Maximal isokinetic (60° per sec) KE and KF and isometric KE (70° knee joint angle) and KF (20° knee joint angle) strength (peak torque-Newton- meters). 
(4) Isokinetic dynamometry 
(5) Functional performance was evaluated by 10 m maximal gait speed; 30 s maximal chair rise; maximal stair climbing; 30 s maximal arm curls. 
(6)  QoL (EORTC QLQ-C30 questionnaire) 

	n=41 (M=23; F=16)
Inclusion criteria
(1) Histologically diagnosed with squamous cell carcinoma of the larynx (except glottic stage I + II), pharynx, oral cavity or in lymph nodes from an unknown primary tumor (stage I–IV, TNM, 2002)
(2) no current or previous malignancies, psychological, social, or geographical conditions that could prevent participation and training
(3) no excessive alcohol intake
(4) WHO performance status 0–1
(5) age >18 years
(6) completed curative radio- therapy ± chemotherapy
(7) complete tumor regression after treatment
(8) written consent. 
	Nº participants= 20
Protocol duration: 12 weeks 
Frequency: 2–3 sets
Reps: 8–15 repetitions 
IG:  Progressive resistance training- Early Exercise (EE) 
(1) Leg press
(2) Knee extension
(3) Hamstring curls
(4) Chest press
(5) Sit ups
(6) Back extensions
(7) Lateral pull down





	Nº participants= 21
Protocol duration: 12 weeks 
CG:  Progressive resistance training- Delayed Exercise (EE) 
Limitless self-chosen physical activity 



	Follow-up 12 weeks 
Lean body mass (kg)
IG= 54.5±11.0; CG=55.8±7.8; p=0.005
Isometric KE (Nm)
IG= 202±79; CG=177±48; p=0.025
Isokinetic KF (Nm)
IG= 97±33; CG=95±26; p=0.005
30 s chair rise (reps)
IG= 23±5; CG=21±6; p<0.05
Global Health
IG= 74±20; CG=78±18; p<0.05
Physical Function
IG= 89±11; CG=87±10; p<0.001
Role Function
IG= 82±22 CG=89±13; p<0.05
Fatigue
IG= 30±21; CG=29±17; p<0.05

Follow-up 24 weeks 
Physical Function
IG= 7±16; CG=14±14**; p<0.05
Role Function
IG=17±33; CG=19.0 23±23**p<0.01
Emotional Role
IG= 21±23; CG=4±19; p<0.05
Social Function
IG= 18±15*; CG=6±21; p<0.05
Fatigue
IG= 14.0 (4.1–23.9); CG=19.0 (5.3–32.7); p<0.01


	PRT effectively increased lean body mass and muscle strength in HNSCC patients following radiotherapy, irrespectively of early or delayed start-up. 


	Rogers et al. (2012) 
(United States)

	RCT (Pilot controlled trial)

	(1) Our primary aim was focused on feasibility (ie, eligibility rates, recruitment rates, retention rates, adverse events, intervention process evaluation, and exercise adherence)
(2) Our secondary study aim was to determine preliminary intervention effects on muscle strength, lean body mass, physical functioning, fatigue, and quality of life. 

	
Primary outcome measures 
(1) Muscle strength (Dynamometry of Back extensors, knee extensors and grip strength)  
(2) Lean body mass (bioelectric impedance)
(3) Physical functioning 
(semitandem, tandem, and/or side-by-side stance with feet together, 8-foot walk time, and time to complete 5 chair rise-and-sits)
(4) Fatigue (Functional Assessment of Cancer Therapy-Fatigue)
(5) Quality of life (FACT- H&N)
Secondary outcome measures 
(6) Demographics (ie, age, sex, race, ethnicity, years of education)
(7) Smoking status
(8) Alcohol use 
(9) Head and neck cancer factors (medical record review) 

	n= 15 (M=12; F=3) 
Inclusion criteria 
(1) cancer of the oral cavity, pharynx, larynx, nasal cavity/sinuses, or salivary gland
(2) >18 years of age
(3) English speaking
(4) radiation therapy planned or underway for <1 week. 

	Nº participants= 7
Protocol duration: 12 weeks 
Frequency: 2 times/week supervised sessions during the first 6 weeks. 6 weeks of twice-weekly home-based sessions supported with weekly telephone counseling, written materials, and DVD. 
Duration: supervised session was 1 hour, with the maximum time being 1 hour 15 minutes. 
IG: Up to 10 repetitions of 9 different exercises using each of the major muscle groups: 
(1) Chest press
(2) Leg extension
(3) Lateral row
(4) Reverse curl
(5) Triceps using wall push-up 
(6) Triceps kickback
(7) Heel raise
(8) 2-arm front raise
(9) Hamstring or arm curl




	Nº participants= 8
Protocol duration: 12 weeks 
CG: No specific recommendations regarding engaging or not engaging in aerobic or resistance exercise was provided to the participants randomized to the control group. 

	Follow-up 12 weeks
Back/leg extensor strength, kgs 
IG=115.0 (54.4); CG=92.1 (41.3); d=-0.19
Chair rise time, sec 
IG=2.9 (0.7); CG=3.1 (0.4); d=-0.60
Right hand grip, kgs 
IG=39.3 (9.8); CG= 35.5 (11.6); d=0.34
Lean body mass, lbs 
IG=113.8 (32.9); CG=132.4 (32.8); d=-0.40
Body mass index 
IG=26.4 (9.9); CG=29.9 (7.2); d=-0.29
Physical functioning 
IG= 10.2 (1.3); CG= 8.8 (2.0); d=0.19 
Fatigue 
IG=19.0 (10.0); CG=16.5 (11.1); d=-0.27




	Resistance exercise is safe and feasible in patients with head and neck cancer receiving radiation; a definitive trial is warranted 


	Eades et al. (2011)
(Canada)
	RCT (uncontrolled pre–post test design)

	(1) To evaluate the extent to which an interdisciplinary rehabilitation program affects the nutritional and functional status, symptom severity, symptom interference with function, distress level, and quality of life in patients who have completed combined-modality treatment for head and neck cancer. 

	Primary outcome measures 
(1)  Symptom severity and quality of life (Edmonton Symptom Assessment System (ESAS) 
(2) Symptom interference with function (MD Anderson Symptom Inventory (MDASI)–Impact on Function Subscale)
(3) Distress (thermometer (DT) 
(4) Nutritional status (Body weight and the presence of percutaneous endoscopic gastrostomy (PEG) feeding tubes)
(5) Functional status (6-minute walk test (6MWT).

	n= 27 (M=22; F=5) 
Inclusion criteria 
(1) cancer of the oral cavity, pharynx, larynx, nasal cavity/sinuses, or salivary gland
(2) >18 years of age
	Nº participants= 27
Protocol duration: 8 weeks 
Frequency: 2 times/week 
IG: CNR (Cancer Nutrition-Rehabilitation) program 
(1) range of motion 
(2) endurance
(3) mobility training (for example, transfers, gait, stair climbing)

	CG: Uncontrolled
	Follow-up 8 weeks
Symptom severity
Pain
Difference between group 95% CI = 1.8 (1.0, 2.6); d=0.9
Weakness
Difference between group 95% CI = 1.89 (0.9, 2.9); d=0.8
Shortness of breath 
Difference between group 95% CI = 2.0 (0.8, 3.1); d=0.7
Anorexia
Difference between group 95% CI = 2.0 (0.7, 3.3); d=0.7
Insomnia 
Difference between group 95% CI = 1.5 (0.5, 2.5); d=0.6
Depression 
Difference between group 95% CI = 1.8 (1.0, 2.6); d=0.9
Distress
Difference between group 95% CI = 1.8 (1.0, 2.6); d=0.9
Quality of life
Difference between group 95% CI = 1.8 (1.0, 2.6); d=0.9
	An interdisciplinary rehabilitation program may be beneficial to patients with head and neck cancer after treatment, but its effects should be evaluated in a controlled trial. 


	McNeely et al.(2008)
(Canada)
	RCT (Pilot controlled trial)

	(1) This study was designed to examine the effects of progressive resistance exercise training (PRET) on upper extremity pain and dysfunction in postsurgical head and neck cancer survivors.

	Primary outcome measures
(1) Patient-rated shoulder pain and Disability (Shoulder Pain and Disability Index (SPADI)
(2) Muscular strength (1RM)
(3) Muscular endurance (submaximal seated row test)
(4) shoulder ROM (Goniometry)
(5) Quality of life and fatigue (Functional Assessment of Cancer Therapy-Anemia (FACT-An)
(6) Treatment-specific quality of life (Neck Dissection Impairment Index (NDII)
Secondary outcome measures
(7) Demographic and behavioral data (medical record)
(8) Adherence (medical record)
(9) Adverse event (medical record)

	n= 52 (M=37; F=15)
Inclusion criteria
1) surgical treatment, including radical neck dissection, modified radical neck dissection, and other variants of selective neck dissection
2) Karnofsky performance status >60%
3) no evidence of residual cancer in the neck and no distant (M0) metastasis
4) completion of adjuvant HNC treatment.
(4) with symptoms of shoulder dysfunction attributed to spinal accessory nerve damage
(5) Shoulder dysfunction because of spinal accessory nerve dysfunction
(6) with > 3 months of the following signs: atrophy of the upper trapezius muscle, shoulder droop, scapular malalignment (including lateral drift and rotation of the scapula), winging of the scapula with elevation of the arm
(7) limitation in shoulder abduction range of motion (ROM).
	Nº participants= 27
Protocol duration: 12 weeks
Frequency:  2 sets of 10 to 15 repetitions of 5 to 8 exercises, starting at 25% to 30% of their 1-repetition maximum (1-RM) strength and slowly progressing to 60% to 70% of their 1-RM strength by the end of the intervention period
IG:  Progressive Resistance Exercise Training Group (tailored and supervised)
(1) supervised active and passive ROM/stretching exercises
(2) postural exercises
(3) strengthening exercises with light weights (1–5 kg) and elastic resistance bands.
Targets:  rhomboids/middle trapezius; levator scapula/upper trapezius; biceps; and triceps, deltoid, and pectoralis major

	Nº participants= 25
Protocol duration: 12 weeks
CG:  Standardized Therapeutic Exercise Group
(1) supervised active and passive ROM/stretching exercises
(2) postural exercises
(3) basic strengthening exercises with light weights (1–5 kg) and elastic resistance bands.
Targets:  rhomboids/middle trapezius; levator scapula/upper trapezius; biceps; and triceps, deltoid, and pectoralis major.

	Follow-up 12 weeks
SPADI Disability subscale
IG=7.6 (10.1); CG=16.1 (14.6); p=0.337
NDII
IG=68.6 (22.0); CG= 60.2 (21.9); p=0.278
FACT-An (score, 0–188)
IG=142.4 (27.0); CG=134.4 (34.0); p=0.287
FACT-G (score, 0–108)
IG= 83.9 (15.6); CG=78.1 (19.3); p=0.287
Fatigue subscale (score, 0–52)
IG=36.7 (9.0); CG=34.1 (11.1); p=0.478
1 RM 2-arm
Seated row, kg
IG=60.2 (21.1); CG= 41.3 (23.1); p<0.001
Chest press, kg
IG=51.4 (20.6); CG= 37.0 (21.1); p=0.007
1 RM affected shoulder
Seated row, kg
IG=27.6 (10.3); CG= 20.6 (11.1); p=0.003
Chest press, kg
IG=24.0 (10.7); CG= 17.5 (9.8); p=0.001
Standard load, reps 3 kg
Endurance test
IG=1032 (432); CG= 712 (415); p=0.017






	The PRET program significantly reduced shoulder pain and dis- ability and improved upper extremity muscular strength and endurance in head and neck cancer survivors who had shoulder dysfunction because of spinal accessory nerve damage. Clinicians should consider the addition of PRET in the rehabilitation of postsurgical head and neck cancer survivors.




Table 2. Study characteristics

Abbreviations: AROM: Active range of motion; CES-D:  Center for Epidemiologic Studies Depression Scale; CNR: Cancer Nutrition-Rehabilitation; DEXA; Dual Energy X-ray Absorptiometry; EBRT: External Beam radiation therapy; FACT-An: Functional Assessment of Cancer Therapy-Anemia; FACT-H&N: Functional Assessment of Cancer Therapy-Head and Neck; FHNSI-22: National Comprehensive Cancer Network‐Functional Assessment of Cancer Therapy (FACT)‐Head and Neck Symptom Index‐22; FACT-An: Functional Assessment of Cancer Therapy-Anemia; FACT-G: Functional Assessment of Cancer Therapy – General; FVC: forced vital capacity; ESAS: Symptom severity and quality of life (Edmonton Symptom Assessment System; EQ-5D-3L: EuroQol five-dimensional questionnaire; EORTC-QLQ-H&N35: ORTC questionnaire for the assessment of quality of life in head and neck cancer patients; FEES: flexible endoscopic evaluation of swallowing; FEV1: Forced expiratory volume in the first second; FEV1/FVC (%): Forced expiratory volume/forced vital capacity ratio; HBP: Home based programme; HLE: head-lift exercise; HNC: Head and neck cancer; HNSCC: neck squamous cell carcinoma; HRQOL: Health related-Quality of life; KPS: Karnofsky Performance Status; LOM: limitation opening mouth; MFI-20:  Multidimensional Fatigue Inventory; MIO: Maximal interincisal opening; MMO: Maximum mouth opening; MET: Muscle Energy Techniques;  MRND: Modified Radical Neck Dissection; MO: Mouth opening; MPACT: maintain physical activity during cancer treatment; NDII: Neck Dissection Impairment Index; SF36-PCS: Physical component; SF36-MCS: Mental component; 6MWT: Six minutes walking test; SW-IMRT: swallowing sparing intensity modulated radiation therapy; OPT: Outpatient physiotherapy; OT: Occupational therapy; PG-SGA:  Patient-Generated Subjective Global Assessment Short Form; PMR: progressive muscle relaxation; PRET: Progressive resistance exercise training; PRT: Progressive resistance training; RDT: Radiotherapy; RPE: rating of perceived exertion; TNM: Tumor, Node, Metastasis; UPT: unknown primary Tumor.
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