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Falls happen in unexpected, high-
challenge situations
Many programs:

controlled
predictable
low challenge

GAP BETWEEN TRAINING AND REAL-
LIFE DEMANDS

Brown et al. 2023
McCrum et al., 2022
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Body’s center of
mass remains
within the base

of support

Runge et al. 1999
Hong et al., 2025



Robinovitch et al. 2013 
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REACTIVE
BALANCE
CONTROL

ability to respond to
loss of balance and

prevent fall 

 
Sherrington et al., 2020



Reactive steps are most
commonly used to respond to a
loss of balance and are also the

last resort to prevent a fall

REACTIVE BALANCE CONTROL REACTIVE BALANCE TRAINING AQUAREBAL CLINICAL IMPLICATIONS

Bahagwat et al. 2023



REACTIVE BALANCE TRAINING (RBT)

TASK-SPECIFIC 
PERTURBATIONS

SAFE AND CONTROLLED ENVIRONMENT
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AQUATIC REACTIVE BALANCE TRAINING
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increased risk of adverse events
compared to other types of exercise
joint pain
fear and anxiety 
injury due to a ‘fall’ into the safety
harness
lack of safety equipment or
equipment to provide balance
perturbations 

WHY?

 Devasahayam et al., 2023;
Jagroop et al., 2007; 
Mansfield et al., 2021;
Margalit et al., 2023;

Ogonowska-Slodownik et al., 2025
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And even though I
had the harness and

there wasn't a
danger of me

actually hitting the
floor, my brain
seemed to just
overlook that.
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WATER-BASED PERTURBATION 

REACTIVE BALANCE CONTROL REACTIVE BALANCE TRAINING AQUAREBAL CLINICAL IMPLICATIONS

Elbar O, Tzedek I, Vered E,
Shvarth G, Friger M, Melzer I. A
water-based training program

that includes perturbation
exercises improves speed of
voluntary stepping in older

adults: a randomized controlled
cross-over trial. Arch Gerontol
Geriatr. 2013;56(1):134-40. 

Melzer I, Elbar O, Tsedek I,
Oddsson L. A water-based

training program that include
perturbation exercises to improve

stepping responses in older
adults: study protocol for a

randomized controlled cross-over
trial. BMC Geriatr. 2008;8:19.

Muthukrishan R, Badr Ul Islam
FM, Shanmugam S, et al.

Perturbation-based Balance
Training in Adults Aged Above 55

Years with Chronic Low Back
Pain: A Comparison of Effects of
Water versus Land Medium - A
Preliminary Randomized Trial.

Curr Aging Sci. 2024;17(2):156-
168.
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60 min
10 min warm-up
40 min perturbations
10 min cool-down

2 x week (6 weeks)
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6 perturbation 
per task

10 ‘voluntary’ tasks 

60 perturbations
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PERTURBATIONS
ADAPTATIONS TO

REDUCE/INCREASE
DIFFICULTY

internal

water

physiotherapist

wide base of
support/feet together

low step/high step

walk slowly/walk fast



stable (e.g. tandem stance)

quasi-mobile (e.g., stepping, tap ups, walking in place) 

mobile (e.g. side stepping, turning)

unpredictably mobile (e.g. walking and pushing ball, cued
walking) 

TYPES OF TASKS
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“I liked the fact that I was
doing exercise in the water

because there was support
and it wasn’t painful for
my joints… I was getting
exercise without the pain

of exercise on land.”

“I really enjoyed the
program. I liked

being in the water. I
liked doing the
activities in the

water. And I was
working towards the

goal”

ACCEPTABILITY
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“Turning around
quickly or looking to
one side… I don’t
have as many

wobbles as I did
before.”

OBSERVED CHANGES

“I tripped over my
dog and it didn’t

throw me at all… I
could just
recover.”
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“In water,
losing

balance
doesn’t mean
losing safety”

“Falling in water
feels different—

you’re
challenged, but
not threatened.”
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SAFETY
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Feasible to deliver in aquatic settings
Safe for older adults 
High acceptability and engagement
Participants can perform reactive
balance tasks in water

WHAT DO WE KNOW?



REACTIVE BALANCE CONTROL REACTIVE BALANCE TRAINING AQUAREBAL CLINICAL IMPLICATIONS

Effectiveness for improving reactive
balance control
Impact on fall risk reduction
Optimal training dose and
progression

WHAT WE STILL DON’T KNOW?



anna.ogonowskaslodownik@awf.edu.pl
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Beyond the Abstract:
A Clinicians Guide to Critically 

Appraising Research in 
Aquatic Therapy

Emily Dunlap, PT, PhD
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Dive into an Upcoming Journal Club Meeting

aquaticrehabjournalclub.com

Bi-monthly (even months)
1st Wed. at 8:00am (Pacific Time)
4th Mon. at 9:00pm (Pacific Time)



Abstracts ≠ 
Clinical Truth



Watch Out for Confirmation Bias!!! 

All 
relevant 

facts
Things you 

‘know’
What you 

believe

“The first principle is that you must not fool 
yourself—and you are the easiest person to fool.” 

- Richard Feynman (Nobel Prize in Physics)



Evidence Is About 
Quality, Not Just Volume

PubMed Search for 
“AQUATIC EXERCISE”



Study Designs

Quality includes:
• Study design 
• Internal validity 
• Sample size/ power
• Outcome measure 
• Intervention description
• Statistical analysis
• External validity



Not All Evidence Has Equal ‘Weight’ 

Small RCT study
High risk of bias  
positive effect 

Large Multi-center RCT 
Low risk of bias             

same effect



Individual Studies vs. the Big Picture

Individual study → risk of bias
Body of evidence → certainty of evidence

Tools used:
Risk of bias → PEDro scale
Certainty of evidence → GRADE



Physiotherapy Evidence Database (PEDro) 
1. subjects were randomly allocated to groups 
2. allocation was concealed
3. groups were similar at baseline
4. blinding of subjects
5. blinding of therapists 
6. blinding of assessors 
7. ≥1 key outcome obtained from >85% of the subjects initially allocated to groups
8. ≥1 key outcome was analyzed by “intention to treat”
9. between-group statistical comparisons for ≥1 key outcome
10. point measures and measures of variability for ≥1 key outcome

Note:  Subject source + eligibility criteria is not counted in the total score
https://pedro.org.au/

Rating interpretation
Excellent: ≥ 9
Good : 6-8
Fair: 4-5
Poor : ≤ 3



Grading of Recommendations, Assessments, 
Development, and Evaluation (GRADE)

Certainty Levels
🟢 High
🟡 Moderate
🟠 Low
🔴 Very Low

The certainty of the evidence may 
be downgraded for: 

• Risk of bias
• Inconsistency
• Indirectness
• Imprecision
• Publication bias



Questions 
Every 
Clinician 
Should Ask

• Is the population, setting, and intervention feasible in my 
clinical environment. 

Does this apply to my patient?

• Were the dosing, type of intervention/s including aquatic 
variables clearly defined and appropriate?

What exactly was done? 

• Are the methods sound and risk of bias acceptable?

Is this study valid? 

• Did the changes in outcomes lead to a minimal clinically 
important difference (MCID),  not just a statistically 
significant one? 

Are the findings clinically relevant?



Most Important – Look at Figures and Charts

If time is limited – this is the best bang for you buck!
• Consort diagram: study flow 
• Table:  baseline characteristics – sample size
• Figure:  protocol (sometimes)
• Figure or tables:  outcomes !!!

Don’t forget supplemental material!!!



Intervention Details: The Driver of Results



Understand the Outcome Measure! 

Is the outcome measured valid 
and reliable for the population? 

MDC vs MCID vs statistical change
• Minimal detectable change (MDC) 

= smallest change that exceeds 
measurement error

• Minimal Clinically Important 
Difference (MCID) = smallest 
change that the patient will 
perceive as beneficial

Be VERY CAREFUL with AI 
-  ask for specific studies 
and verify everything

Search engine works but 
it may take a while 

!""#$%&&'''($)*+*,(-).&)/!*,0+0"*"0-123/*$4)/$

https://www.sralab.org/rehabilitation-measures
https://www.sralab.org/rehabilitation-measures
https://www.sralab.org/rehabilitation-measures






























































http://voxukraine.org/wp-content/uploads/2015/10/Rethink-Your-Value.jpg
http://voxukraine.org/wp-content/uploads/2015/10/Rethink-Your-Value.jpg
http://voxukraine.org/wp-content/uploads/2015/10/Rethink-Your-Value.jpg






http://www.powerade.com.au/




































































https://gamma.app/?utm_source=made-with-gamma
mailto:javier.gueita@urjc.es


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


https://gamma.app/?utm_source=made-with-gamma


preencoded.png

1984 ҭ 2025

Evolution of Aquatic Clinical Reasoning
Aquatic reasoning for ASD has progressed through five distinct stages. From exploratory sensory work to biomarker-integrated protocols.

Stage 1
Exploratory & Sensory-Regulatory

Stage 2
Skill& Safety-Oriented 

Stage 3
Structured Methods & Functional

Stage 4
Participation & Social-Oriented

Stage 5
Protocols & Biomarker-Integrated

https://gamma.app/?utm_source=made-with-gamma
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Outcome Mapping
MATCH STAGE TO OUTCOME

Each stage carries its own outcome logic. Mixing outcomes 

across stages (applying Stage 4 social metrics to a Stage 1 

sensory regulation protocol, for example) undermines the 

validity of both the intervention rationale and the evaluation 

framework.

Clinical Principle: Outcome selection is not a post-hoc decision. It must 
be fixed to the stage-specific therapeutic intent from the outset of 
intervention design.

https://gamma.app/?utm_source=made-with-gamma
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STAGE 1

Exploratory & Sensory-Regulatory

Goal

Achieve calm alertness and water 

tolerance through graded sensory 

exposure.

Format

1:1 therapist-to-child ratio with carefully 

graded immersion depth and duration.

Outcomes

Compliance with entry routines, reduced 

distress responses, and successful water 

adjustment. Engagement, sensory 

tolerance, and behavioral compliance

1980s ҭmid-1990s

https://gamma.app/?utm_source=made-with-gamma
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STAGE 2

Skill & Safety-Oriented

Goal
Build aquatic competencies and reduce 

drowning risk (a critical safety concern 

for the ASD population).

Methods
Task analysis, systematic repetition, and 

criterion-referenced skill ladders to track 

mastery.

Formats
1:1 or 1:2 ratios; evidence suggests 

intensive blocks accelerate skill 

acquisition over distributed sessions.

mid-1990s-2010

https://gamma.app/?utm_source=made-with-gamma
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STAGE 3

Structured Methods & 
Functional Goals

1 Acquisition Ÿ Generalization Ÿ Independence

Skills are taught, practiced in varied contexts, and faded toward 

autonomous performance.

2 Evidence-Based Supports

Visual schedules, prompt hierarchies, and Halliwick elements structure 

each session with predictability.

3 Hybrid 1:1-in-Group

Individual rigor is maintained while introducing social exposure Ү

blending fidelity with real-world context.

2010-2015

https://gamma.app/?utm_source=made-with-gamma


Halliwick in Autism Spectrum 
Disorder: A Pedagogical Learning 
Programme.

Javier Güeita Rodriguez, PT, MSc. Aquatic 
Therapy Lecturer in Association IATF (International 
Aquatic Therapy Faculty). Lecturer at the Universidad Rey 
Juan Carlos.

WEEK-END DE PERFECTIONNEMENT

Halliwick et trouble du spectre autistique : un 
programme d'apprentissage pédagogique.

Nov 2013 Geneva (CH)
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STAGE 4

Participation & Social -Oriented

Goal

Foster peer interaction, joint attention, and role-

taking within aquatic group settings.

Methods

Cooperative aquatic games embedded in 

predictable, structured frames that reduce anxiety 

and support engagement.

Dose

Minimum ᴤ:"yggmu of consistent sessions, with 

booster blocks recommended for successful 

community transfer.

The aquatic environment offers a uniquely low-

pressure social context-shared physical experience 

creates natural opportunities for peer interaction 

without the full cognitive and emotional demands of 

unstructured social settings.

2015-2020

https://gamma.app/?utm_source=made-with-gamma
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STAGE 5

Protocols & Biomarker-Integrated

Holistic, Evidence-Based Paradigm

Aquatic intervention is now 

conceptualized as a catalyst for 

neuroplasticity and long-term 

functional participation.

Key refs: Ansari et al. (2021); Zhao et al. (2024); Kemp et 
al. (2024)

Biomarkers
BDNF, cortisol, sleep architecture

Dynamic Shifting
Reverting to sensory-regulatory strategies 

during dysregulation

Hypothesis-Driven Outcomes

Each intervention decision is framed as a 

testable clinical hypothesis, with outcome 

data informing next-session modifications 

and cross-stage adjustments.

Multi-Domain Outcomes
Outcomes across sensory-motor, behavioral, social,

and biomarker domains- building the comprehensive 

evidence base for aquatic intervention in pediatric 

rehabilitation.

2020-2026

https://gamma.app/?utm_source=made-with-gamma
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EVIDENCE SUMMARY

Stage Goals, Tactics, Dosage & Results
Stage Primary Goals Tactics & Format Dose Results

1. Sensory Calm alertness; tolerance 1:1 graded immersion; short 

regulatory loops

1×/week Reduced 

internalizing (CBCL)

2. Skills Water orientation; safety 

skills

Buddy + instructor; criterion 

ladders

Daily ×5 blocks Improved swim level

3. Structured Acquisition & 

generalization

Visual schedule; fading prompts 1×1ym"ᴤ:"ymu Social competence 

gains

4. Social Group participation; turns Role-based aquatic games; firstҭ

then

1×1ym"ᴤ:"ymu Increased 

interaction

5. Protocols Fidelity; standardized 

outcomes

Component checklists; dose logs Weekly or intensive RCT-level evidence

https://gamma.app/?utm_source=made-with-gamma
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Clinical Architecture

Cool-DownReinforced 
PlaySkill BlockWarm-Up

Recommended Dose: Weekly sessions × ᴤ:"yggmu."qt"kpvgpukxg"ecor"

formats with concentrated daily sessions for accelerated skill acquisition.

https://gamma.app/?utm_source=made-with-gamma
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Clinical Take-Home Messages 
1 Stage defines strategy
Enkpkecn"fgekukqpu"ҿiqcnu."uvtwevwtg."ewgu."cpf"rtqitguukqpu"ҿ"owuv"cnkip"ykvj"vjg"enkgpv)u"ewttgpv"uvcig"qh"cswcvke"tgcuqpkpg.

2 Structure enables progress
Predictable environments support regulation, learning, and generalization in individuals with ASD.

3 Outcomes must match the stage
Evaluating social participation in a sensory-regulatory stage is both clinically misleading and analytically invalid.

4 The pool is a multisystem therapeutic space
Aquatic environments simultaneously engage sensory, motor, cognitive, and social domains.

5 Reasoning bridges research and practice
This synthesis is a tool for translating documented evidence into principled clinical action.

https://gamma.app/?utm_source=made-with-gamma
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Surf the Process, Not Just the 
Outcome

Clinical reasoning is not a checklist. It is a living, dynamic practice that 

evolves with every child, every session, and every wave you ride together.

Every Child
Bring full presence and 

individuation to each young person 

you serve

Every Session
Each encounter is a fresh 

opportunity to read, respond, and 

refine your approach

Every Wave

Trust the process. The momentum builds when you stay curious, flexible, and 

grounded in evidence

Conclusions

https://gamma.app/?utm_source=made-with-gamma
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Case ME: Initial Return to Swim 2019-2022 
Å Swim progression

o Shoulder ROM

o Manual work

o Scapular stability with DB and walking

o Seated noodle arm pulls

o Breast stoke

o Elementary back stroke 

o Side stroke

o Freestyle kick focus

o Freestyle with excessive body roll and earlier hand entry in water

2022 

ă Breast Stroke after
2nd Surgery 

Elementary Back stroke
After 2nd surgery Ą

27

28
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2022 

ă Freestyle Version 1

Freestyle Version 2 Ą

Case ME: Re-injury of shoulder 
Å Freak accident on Leg press with new PT closer to home

o "Yesterday I was doing a leg press on a machine that has the body move (slide style).  Weight 
was set (by someone else) at 60lbs.  I was unaware of the weight, pressed out & immediately 
felt uncomfortable. After 1 press I stopped exercise.  Left shoulder felt bad for a while.  This 
morning, when  laying down, got numbness in pinkie side of wrist & hand.  Hoping this will 
quickly resolve. How long should I give this to resolve on its own (today is Friday 8/6/2021)?"

o Initial imagining cleared of fracture by MD and not too concerned so followed up as 
needed. And only did 2 PT visits 9/2021 and 3/2022 and decided no major issues so no major 
follow up at that time.

o Was down to 4 lengths of pool, and with some PT made it back up to 32 lengths of 
pool alternating between free, side, breast, and back stroke.

Å Imaging on 10/2022 showed hardware loosened at 2 inferior screws and would 
need surgery.

o Swimming was still helping her pain and strength until it wasn't so stopped.
o Saw MD 11/2022 and booked surgery for 3/7/23

29

30



4/28/2026

16

Case ME: Surgical History 
Å 3/7/2023 L Revision reverse total shoulder (Missing L supraspinatus 

and subscapularis)
o Normal care with extended timelines to ensure healing
Á 6 month follow up with MD allowed to resume some swimming.

o 11/6/23 - first pool PT, MD concerned with Freestyle and land PT concerned 
with pool entry using ladder until saw Pool PT.
Á Focused on scapular strengthening, rhythmic stabilizations, DB floats, and resistance 

training before swimming.

o 1/12/24 - first time trying swimming
o 4/24/24 - doing well so had one more session booked then considered D/C 

after that visit

Case ME: Surgical History 
Å 3/7/2023 L Revision reverse total shoulder (Missing L supraspinatus)

o 6/2024 - Multiple missed visits later get message in June ς hospitalized 
with Dx ofAFib w/ Rapid Ventricular Response.

o Still did aquatic PT but no swimming until could get better assessed 
by cardiologist.

o Focused on activity modification in the pool and found we could 
prevent breathlessness when doing rest breaks before she got to this point.

o Message from patient saying heart catheterization looks good. Did more PT 
and 1/9/2025 told needs cardiac ablation

o 4/30/2025 1st PT session in pool since cardiac ablation (multiple land visits)

31

32
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Case ME: Surgical History 
Å 3/7/2023 L Revision reverse total shoulder (Missing L supraspinatus)

o Return to swim with cardiac and shoulder precautions
Á Freestyle ς ok as long as not pain ς fatigue most limiting factor ς major focus on scapular 

stability with pulling motion and recovery made significant difference

Á Backstroke ς never allowed due the IR needed for the stroke

Á Elementary backstroke ς ok to do and easy to recover

Á Breaststroke ς needed to modify to improve stroke performance and can't swim like she 
was in college anymore.

Á Side stroke ς easy stroke

o Discharged from PT 11/5/2025 - (ankle replacement surgery 11/14/25)

Case ME: Initial Return to Swim 2020-2022 
Å Swim progression

o Shoulder ROM
o Manual work
o Scapular stability with DB and walking
o Seated noodle arm pulls
o Breast stoke
o Freestyle with excessive body roll
o Larger focus on scapular control and land therapy to get strength within MD 

limits of weightlifting to 20 lbs. 
o Focused on scapular depression and retraction during recovery phase "fixed" 

her stroke. 

33
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**2025 Videos **
Å Breaststroke ς before and after cues

Å Elementary Backstroke ς before and after cues

Å Side stroke ς both sides

Å Freestyle ς early issues, fatiguability, corrections, and at D/C

2025 

ă Breast Stroke after
3nd Surgery UE dominant

Breast Stroke full length
after 3rd surgery Ą

35

36



4/28/2026

19

2025 

Elementary Backstroke BEFORE scapular stability cues 

2025 

Elementary Backstroke AFTER scapular stability cues 

2025 

ă Side stroke both sides

37
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2025 

ă Freestyle - Weak L UE
especially at scapula in 
recovery phase and too 
much twisting from body

Freestyle ς focus on Body
Roll driven from hipsĄ

2025 

Freestyle with Shoulder Fatigued

2025 

Freestyle with integrating all scapular and body roll cues 
Decreased Fatigue and improved efficiency

39
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2025 

ă Freestyle ς cued for
Body Roll and Scapular 
Depression when pulling 
water and in recovery 
phase

Freestyle and Elementary 
Backstroke at Discharge Ą

What about land?

41

42
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Land Interventions  - Late Stages Rehab
Å Incline Dumbbell Chest Press

Å Incline Dumbbell Rows

Å Incline Dumbbell Rear Deltoid

Å Lateral Dumbbell Raises

Å Machine Lat Pull Down

Å Machine Rows

Å Machine Dip

Å Cable Machine Straight arm Lat pull downs

Å Cable Machine Rows

Å Cable Machine Triceps

Å Cable Machine Biceps

2025 

ă Band Pull Apart

Lat Pull DownsĄ

43
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2025 

ă Seated Dip Machine

Row MachineĄ

2025 

ă Incline Chest Press
(also did with bands)

Deltoid Lateral RaiseĄ

45
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2025 

ă Incline Rows

Incline Rear Deltoid
and Scapular RetractionĄ

2025 

ă Cable Machine rows

Cable Machine Straight
Arm Lat Pulldowns Ą

47
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2025 

ă Cable Machine Triceps
Pulldown 

Cable Machine Biceps Ą
Curls

Presentation Summary
Å Shoulder injuries tend to be the most prevalent injury in elite and 

recreational swimmers.

Å Swimming after aTSA and rTSA can be safe even in complicated cases.

Å A mix of pool and land exercises are needed to return to swimming 
(within lifting and ROM restrictions).

Å Some strokes will be easier to focus on than others with and without 
modifications depending on type of surgery/injury and involved 
musculature.

Å Getting eyes on stroke via video or in person is important

Å Ratios are important, ACWR and Functional strength ratio have been 
shown to be important factors to consider with swimmer's shoulder

49
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	Sherrington et al., 2020

	REACTIVE BALANCE TRAINING (RBT)
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	REACTIVE BALANCE TRAINING
	AQUAREBAL
	CLINICAL IMPLICATIONS
	REACTIVE BALANCE CONTROL
	REACTIVE BALANCE TRAINING
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	“In water, losing balance doesn’t mean losing safety”
	“Falling in water feels different—you’re challenged, but not threatened.”
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