
12 – Chiropractic Care and Enuresis
CLINICAL SCIENCE LEVEL 2



Class Outline

• Recap patient-focussed, evidence-based chiropractic care

• How or where you find this relevant scientific evidence

• The basic science of enuresis

• The basic science of chiropractic (recap)

• The safety of chiropractic

• The efficacy of chiropractic care for enuresis 

• The safety and efficacy of alternative care options for a child with enuresis

• What actions are supported according to the evidence that exists
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Basic Science

Clinical 
Science
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Patient-Focused, Evidence-Based Practice

1. What enuresis is

2. How your care may 
impact enuresis

3. The efficacy & safety of 
chiropractic care

4. The efficacy & safety of 
other health care 
options

Basic 
Science

Clinical 
Science

© Haavik Research 2022

Relevant 
Scientific 
Evidence

Patients values 
and Preferences

Clinical 
Experience 
and 
Judgment EBP



Example: Tom and Mary
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So how do you know what 
level of clinical evidence 
exists? 

• This is determined by clinical science 
experts and published in systematic 
reviews and meta-analysis.

• So your job is to search for such systemic 
reviews and meta-analysis where they 
will clearly tell you what level of clinical 
evidence there is out there on that topic.

• We also cover this in our Clinical Science 
for Chiropractors courses on 
www.ChirosAcademy.com
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Basic Science About Nocturnal Enuresis
• “The involuntary loss of urine at night, in the absence of organic disease, at an age when a child 

could reasonably be expected to be dry (by consensus, at a developmental age of five years)”.

• Associated with:
• Parental disapproval
• Sibling teasing
• Repeated treatment failure
• Low self-esteem
• Impact on mental wellbeing
• Impact on social life

• Evidence of increased risk of emotional 
and physical abuse.

• Prevalence  15% - 20% of children by the age of 5, which decreases to 1%- 2% by the age of 17.

© Haavik Research 2022 (Arda et al 2016; Kessell et al 2017)

Enuresis is an 
Interoception 

Problem



How Does The Brain Control Urination?

Pons
Micturition
CentreInsular cortex

Anterior 
cingulate 
cortex

Medial 
Prefrontal 
cortex

Periaqueductal grey

The prefrontal cortex decides when the socio-
emotional situation is acceptable for voiding.

© Haavik Research 2022 (Jang et al 2018)



Some Potential Causes Of Enuresis

• Associated with constipation
• Detrusor overactivity
• Arousal problem
• Autonomic nervous system 

problem
• Sleep problem
• Dysfunctional brain 

areas/communication

© Haavik Research 2022

Detrusor 
muscle

Ureter

Bladder

(Arda et al 2016; Neveus et al 2017)



Differences found in:

• Thalamus

• Frontal lobe

• Anterior cingulate cortex

• Insular cortex

© Haavik Research 2022
(Lei et al 2012)



Dorsolateral prefrontal cortex, thalamus and cerebellum functional 
connectivity changes in children with primary nocturnal enuresis.

DLPFC

Cerebellum

Thalamus

© Haavik Research 2022 (Yu et al 2013)



Autonomic Dysfunction in Kids with Enuresis

• The autonomous 
nervous system is 
heavily involved in both 
bladder function and 
sleep.

• Autonomic disruption 
may be a potential 
contributor to nocturnal 
enuresis.

• PFC controls autonomic 
nervous system by 
inhibiting SNS and 
activating PSN.

© Haavik Research 2022 (Bascom et al 2019; Neveus et al 2017)
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Major Depression
PTSD
Anxiety
Bipolar disorder
Schizophrenia
Suicide

Symptoms
Appear

Maladaptive Neuroplasticity 

Enough
Symptoms
To fit disease 
category

↑ BP, BR,HR
Irritability
Emotionally 
Aroused
Anxiety
Depression
Subluxations

Sleep & digestive issues
Drug/alcohol abuse
Memory/Attention
Tight/sore big muscles
Increased Inflammation
Pain
Frequent subluxations

ADHD
Autism
Heroin addiction
Opioid addiction
Autoimmune
Fibromyalgia
CFS
Chronic pain

Potentially 
stressful

Potentially 
stressful

Potentially 
stressful

Coronary artery 
disease
Diabetes
Cancer
Obesity
Alzheimer's disease
Endocrine disorders

Traumatic 
Events

StressChiropractic 
subluxation
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Why is this Relevant to Kids with Enuresis?

• Because Enuresis is associated with Sleep problem.
• Because Enuresis is associated with Constipation.
• Because Enuresis is associated with Arousal problem.
• Because Enuresis is associated with Autonomic nervous system problem.
• Because Enuresis is associated with Prefrontal cortex dysfunction.

• And all of this could be caused by stress & traumatic experiences.

© Haavik Research 2022
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Enuresis
Mental health problems
Severe constipation

Symptoms
Appear

Maladaptive Neuroplasticity 

Enough
Symptoms
To fit disease 
category

Irritability
Emotionally 
Aroused
Anxiety
Depression
Subluxations

Sleep problems
Digestive issues
Increased Inflammation
Pain
Frequent subluxations

Potentially 
stressful

Potentially 
stressful

Potentially 
stressful

Traumatic 
Events

StressChiropractic 
subluxation
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Injury

PAIN
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Chiropractic 
Subluxation

Altered vertebral 
column function

Altered vertebral 
column afferent 

input

Altered vertebral 
column motor 

Control

Exteroceptive input:
• Vision
• Olfaction
• Audition
• Gustation

Abnormal multisensory 
processing and filtering 

of exteroceptive and 
interoceptive stimuli and 
abnormal sensorimotor 

integration

Interoceptive input:
• Pain
• Temperature
• Chemoreception
• Emptions
• Proprioception

Past experiences 
and expectations 
about the future

Impacting:
• Whole body 

proprioception & 
awareness 

• Whole body 
movement control

• Whole body 
control, including 
homeostasis, 
neuro- and bio-
plasticity

• Resilience, 
adaptability, 
function, wellbeing
© Haavik Research 2022



Extra-fusal fibres

Intra-fusal fibres

α- motor 
neurone

γ- motor 
neurone

Type 1a & II 
afferents

(Haavik et al 2021A; 2021B; 2021C)
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Chiropractic Care Alters Processing in the 
Prefrontal Cortex and Cerebellum

© Haavik Research 2022
(Haavik et al 2021A; 2021B; 2021C)



Biologically Plausible Mechanism 
(but not yet proven!)

• Subluxation (spinal dysfunction) alters processing in 
Prefrontal Cortex.

• These changes make it harder for the brain to be aware of 
and therefore control bladder properly.

• Prefrontal cortex problems may cause problems with ANS 
control worsening the situation.

• If there has been emotional stress this could have caused 
the shutting down of the prefrontal cortex and caused 
subluxations.

© Haavik Research 2022
(Haavik et al 2021A; 2021B; 2021C)



Patient-Focused, Evidence-Based Practice
Dr David Sackett - The father of evidence-based medicine 

1. What the condition is

2. How your care works

3. The efficacy & safety of 
chiropractic care

4. The efficacy & safety of 
other health care 
options

Basic Science

Clinical 
Science

© Haavik Research 2022

Relevant 
Scientific 
Evidence

Patients Values 
and Preferences

Clinical 
Experience 
and 
Judgment EBP



25

Take-home Message On Safety Literature

“Chiropractic care for children and infants     
is very safe and is rarely associated with 
adverse events…. invariably involve short 
periods of muscle soreness following an 
adjustment.”

© Haavik Research 2022(Alcantara et al 2009; Doyle 2011; Todd et al 2014)



Cochrane review 2011

“Reported weak evidence suggests chiropractic care 

can help”

Conclusion based on a single chiropractic trial

Not enough evidence to make reliable conclusions

Available research suggests evidence is weak but 

favourable

© Haavik Research 2022
(Huang et al 2011)



Clar et al 2014 Review

“Inconclusive (favourable) evidence 

for spinal manipulation helping with 

Nocturnal enuresis.”

No new evidence since last review

© Haavik Research 2022

(Clar et al 2014)



Provost et al 2019 review 

“Inconclusive, (unclear), evidence 

for spinal manipulation helping with 

Nocturnal enuresis.”

© Haavik Research 2022
(Provost et al 2019)



Levels of Evidence Actions Supported

High and Moderate quality POSITIVE evidence

• Supports public favourable claims regarding 
effectiveness

• Advise patients that this is an effective treatment 
choice

Inconclusive, but favourable evidence

• Does not support any public claims regarding 
effectiveness

• Recommends effective alternative if available
• Advise patients that this is a treatment option in the 

absence of an effective alterative

Inconclusive, and unclear direction of evidence
• Recommend effective alternative if available
• Advise patient that the effectiveness of this 

treatment option has not been established

Inconclusive, but non-favourable evidence
• Advise patients that this treatment option is unlikely 

to be effective
• Recommend effective alternative if available

High and Moderate quality NEGATIVE evidence • Advise patients AGAINST this as a treatment option
• Recommend effective alternative if available

(Bronfort et al , 2010; Fig1) © Haavik Research 2022

Depending on the level of Evidence what Actions are Encouraged?



Key messages 
to share

- Measured bed-wetting frequency of 46 children for 2 
weeks.
- Divided children into 2 groups.
- One group received chiropractic care for 10 weeks.
- The other group received a sham control intervention 
for 10 weeks.
- Measured bedwetting frequency for another 2 weeks.

- Study suggests chiropractic care can help 
some children suffering from bed-wetting.
- Parents of suffering children should consider 
chiropractic care.
- Reduction in bed-wetting can have a large 
impact on the child’s life.

- Sample size was small.
- Baseline bed-wetting frequencies differed between 
the 2 groups.
- Chiropractic care was given by students.

- After 10 weeks chiropractic group dropped 
from 9.1 wet nights to 7.6.
- 25% of the chiropractic group had a 50% or 
more reduction in wet night frequency over 
the course of the trial.
- Control group saw minimal change and no 
such improvement.

What they did

What they found What this means

Limitations

Reed et al, 1994

© Haavik Research 2022



Other Health Care Options For Enuresis

Behavioural Therapy Alarm Therapy Pharmacologic 
Therapy

(Robson 2009)
© Haavik Research 2022



Behavioural Interventions Conclusions:

“Simple behavioural methods may be superior to no active treatment 
but appear to be inferior to alarm therapy and some drug therapy 
(such as imipramine and amitriptyline).” 

“Simple behavioural therapies could be tried as first line treatment 
before considering enuresis alarm therapy or drug therapy, which may 
be more demanding and have adverse effects, although evidence 
supporting their efficacy is lacking.”

(Caldwell et al 2013)

Cochrane Review, 
2013

© Haavik Research 2022



Alarm Interventions Conclusions:
“Alarm interventions are an effective treatment for nocturnal bedwetting in children.” 

“Alarm therapy stops bed wetting in about two thirds of children during treatment, 
half of which remain dry after alarm therapy stops”

“Alarms appear more effective than desmopressin or tricyclics (better short term and 
long term outcomes.”

“Takes longer to work and the children need more supervision and time from other 
family members at first, but has no side effects.”

“Better quality research comparing alarms with other treatments is needed, including 
follow-up to determine relapse rates.”

© Haavik Research 2015(Glazener & Evans 2005)

Cochrane Review, 
2005

© Haavik Research 2022



Tricyclic Drugs Therapy Conclusions:
• “There was evidence that tricyclics are effective at reducing 

the number of wet nights during treatment (1-2 more dry 
nights per week), but do not have a sustained effect after 
treatment stops, with most children relapsing.” 

• “In contrast, there was evidence that alarm therapy has better 
short- and long-term outcomes.”

• Minor adverse effects were common; including dizziness, 
headache, mood changes, gastrointestinal discomforts, and 
neutropenia (the presence of abnormally few neutrophils in the blood, 
leading to increased susceptibility to infection).

• More serious side-effects can occur but were not reported.

Cochrane Review, 
2016

© Haavik Research 2022(Caldwell et al 2016)



Desmopressin Drug Treatment Conclusions:

• Desmopressin is a synthetic analogue of the naturally occurring anti diuretic 
hormone (ADH). 

• “Desmopressin rapidly reduced the number of wet nights per week 
experienced by children, but the limited evidence available suggested that 
this was not sustained after treatment stopped.”

• “Comparison with alternative treatments suggested that desmopressin and 
tricyclics had similar clinical effects during treatment, but that alarms may 
produce more sustained benefits.”

• “However, based on the available limited evidence, these conclusions are 
only tentative. Children should be advised not to drink more than 240 ml (8 
ounces) of fluid during the evening before desmopressin treatment in order 
to avoid the possible risk of water intoxication.”

(Glazener & Evans 2002)

Cochrane Review, 
2002

© Haavik Research 2022



Most Common Side Effects From Desmopressin
• Gastrointestinal 

• Abdominal pain
• Nausea
• Vomiting

• Neurological 
• Headache
• Migraine

• Sleep disturbances 
• Difficulty falling asleep
• Nocturnal awakening

• Psycho-behavioural
disorders 

• Irritability
• Aggression
• Poor attention

• Fatigue

Desmopressin is given as either 
a melt or a tablet. 

The nasal spray is no longer licensed for 
bedwetting owing to an increased 
incidence of side effects.

Warning! Increased 
side-effects with 

nasal spray!

© Haavik Research 2021(Ferrara et al. 2018; Van de Walle et al. 2007; Van de Walle et al. 2010; Glazener & Evans, 2002)



Hyponatremia 
– a severe side 
effect from 
Desmopressin 

• Hyponatremia is a drop in sodium (salt) 
levels in the blood. 

• Symptoms: 
• Headache
• Nausea
• Vomiting
• Lethargy
• Confusion
• Weakness
• Muscle aches and cramps
• Seizures
• Coma
• Death

(Ferrara et al. 2018; Van de Walle et al. 2007; Van de Walle et al. 2010)
© Haavik Research 2022



Complementary and Miscellaneous 
Interventions Conclusions:

“There was weak evidence to support the use of hypnosis, 
psychotherapy, acupuncture, chiropractic and medicinal herbs but 
it was provided in each case by single small trials, some of 
dubious methodological rigour.” 

“Robust randomised trials are required with efficacy, 
cost-effectiveness and adverse effects clearly reported.”

(Huang et al 2011)

Cochrane Review, 
2011

© Haavik Research 2022



Summary of Clinical Evidence for Enuresis
Option Clinical evidence Safety Worth 

trying?

Chiropractic Weak favourable Safe

Alarm therapy Most Effective option Safe

Behavioural therapy Weak favourable Safe

Tricyclic medication Effective while on drugs Moderate to high risk

Desmopressin Effective while on drugs Moderate to high risk

Hypnosis Weak favourable Safe

Acupuncture Weak favourable Low risk

Medicinal herbs Weak favourable Low risk

Psychotherapy Weak favourable Low risk

© Haavik Research 2022



Patient-Focused, Evidence-Based Practice

1. What is enuresis

2. How does chiro care work 
and why might it help

3. The efficacy & safety of 
chiropractic care for enuresis

4. The efficacy & safety of 
other care options for 
enuresis

Basic 
Science

Clinical 
Science

© Haavik Research 2022

Relevant 
Scientific 
Evidence

Patients Values 
and Preferences

Clinical 
Experience 
and 
Judgment EBP



Levels of Evidence Actions Supported

High and Moderate quality POSITIVE evidence

• Supports public favourable claims regarding 
effectiveness

• Advise patients that this is an effective treatment 
choice

Inconclusive, but favourable evidence

• Does not support any public claims regarding 
effectiveness

• Recommends effective alternative if available
• Advise patients that this is a treatment option in the 

absence of an effective alterative

Inconclusive, and unclear direction of evidence
• Recommend effective alternative if available
• Advise patient that the effectiveness of this 

treatment option has not been established

Inconclusive, but non-favourable evidence
• Advise patients that this treatment option is unlikely 

to be effective
• Recommend effective alternative if available

High and Moderate quality NEGATIVE evidence • Advise patients AGAINST this as a treatment option
• Recommend effective alternative if available

Depending on the Level of Evidence what Actions are Encouraged?

(Bronfort et al , 2010; Fig1) © Haavik Research 2022



Boost your practice 
with our Scientific 

Toolbox

• Public Whiteboard animations

• Magazine articles / Written Referenced Handouts

• Health talk Scripts & PowerPoints

• Social Media Content

www.ChirosHub.com

© Haavik Research 2022



Whiteboard Animation and Social Media Content

© Haavik Research 2022

www.ChirosHub.com



www.heidi.link

English
Norwegian
Danish
Swedish
German
Spanish
French
Italian
Dutch
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Summary of Basic Science Research to Discuss
• Enuresis occurs due to poor brain-body awareness (poor Interoception).
• Spinal dysfunction alters brains awareness of what is going on inside and 

outside body.
• Adjustments improve brains awareness of what is going on inside and 

outside body.
• Key brain areas involved in Interoception is Insular Cortex and Anterior 

Cingulate Cortex.
• Key brain areas that are known to be involved in micturition include Insular 

cortex, anterior cingulate cortex, medial prefrontal cortex, Pons micturition 
centers, and Periaqueductal gray in midbrain. 

• Brain changes have been found in kids with enuresis including Frontal lobe, 
thalamus, anterior cingulate cortex, insular cortex and cerebellum. 

• Chiro care has been shown to change processing in prefrontal cortex and 
cerebellum.

© Haavik Research 2022



Summary of Clinical Research to Discuss
• Best known health care option for Enuresis according to science is Alarm 

therapy.
• Tricyclics and Desmopressin drugs work, but only work so long as taking the 

drugs, and have known side effects.
• The worst possible side effect of Desmopressin is the possibility of 

hyponatremia, which means a drop of sodium levels in the blood that can lead 
to death.

• There was weak favourable evidence to support the use of hypnosis, 
psychotherapy, acupuncture, and medicinal herbs.

• There was weak favourable evidence to support the use of chiropractic.
• Chiropractic care for kids is safe and usually has extremely high patient 

satisfaction.
• Most common side effects from chiropractic care is mild aches and pains that go 

away by themselves and do not require any additional treatment.
• Tell them about Reed et al’s 1994 study.

© Haavik Research 2022
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