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September 2020

Dear Colleague,

I am writing to share a treatment protocol for enuresis and encopresis that works far better 
for my patients than Miralax, medication, alarms, or other treatments I was taught in medical 
school. It is an enema-based regimen called M.O.P., short for the Modified O’Regan Protocol. 
M.O.P. is based on the research of pediatric nephrologist Dr. Sean O’Regan, who practiced at the 
University of Montreal Hôpital Sainte-Justine in the 1980s and is now retired.

Dr. O’Regan’s original and highly successful protocol lasted 90 days:

• 30 consecutive days of enemas

• 30 days of enemas every other day

• 30 days of enemas twice a week

I have “modified” Dr. O’Regan’s protocol based on my own research and clinical experience,  
as well as discussions with Dr. O’Regan himself. Most significantly, I recommend:

• adding a daily osmotic laxative to the enema regimen (except for the first 2, in the case of 
encopresis, as laxatives often make matters worse).

• extending the daily enema phase if needed, tapering only after the child has achieved  
7 dry days/nights and has completed 30 enemas.

• shifting to large-volume enemas if no progress after 30 days.

• adding daily Ex-Lax during the tapering phase or earlier if the child is not spontaneously  
pooping daily. 

Physicians unfamiliar with this protocol may consider it overly aggressive, perhaps even 
traumatic for children. Some worry daily enemas will cause dependency and/or electrolyte 
imbalance. But published studies and my experience show these concerns are unwarranted.  
I have treated thousands of children with M.O.P., without incident and with excellent success.

Enuresis patients are often told, “Don’t worry, you’ll outgrow it,” but my patient load includes 
countless tweens and teens whose accidents were dismissed for years. In fact, I have so many 
teenage patients that I recently published a book just for them: M.O.P. for Teens and Tweens. 
Though we, as physicians, often consider enuresis and encopresis to be relatively minor issues, 
these conditions are deeply distressing and embarrassing for children and their parents. I have 
made enuresis and encopresis the focus of my research and clinical practice and am eager to 
share with colleagues the treatments, however unconventional, that have worked so well with 
my patients.

This packet briefly explains the rationale and scientific support for M.O.P. The regimen is not so 
much a protocol as a process, with many permutations, described more thoroughly in The M.O.P. 
Book: Anthology Edition, a guide for parents. I urge physicians to become familiar with all the 
variations. I am happy to email you a PDF of The M.O.P. Book and M.O.P. for Teens and Tweens. — 
just ask!

I’m always available to discuss enema safety and effectiveness with colleagues. Email me and 
we’ll set up a time to talk!

Steve Hodges, M.D. 
shodges@wakehealth.edu

mailto:shodges@wakehealth.edu
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The Modified O’Regan Protocol in Brief
The premise behind M.O.P.
The Modified O’Regan Protocol is based on a simple, proven premise: The cause of all encopresis 
and virtually all enuresis — primary and secondary, nocturnal and daytime — is chronic 
constipation. The distinctions among these forms of enuresis are meaningless.

Despite what the AAP and other organizations suggest, it is not “deep sleep,” an underdeveloped 
bladder, excess urine production, behavioral issues, stress, or heredity that is the root cause of 
these conditions. (While it is true that bedwetting can run in families, it is the tendency toward 
constipation and the sensitivity of the bladder to a stretched rectum — not enuresis itself — that 
may be passed on.) Below, I cite the research demonstrating constipation is almost always the 
culprit. Research does not support any other hypothesis, and to suggest the causes are unknown, 
as some organizations do, ignores definitive research to the contrary. (In rare cases, enuresis is 
caused by polyuria from diabetes or neurological/anatomical abnormalities such as spina bifida, 
tethered cord, or imperforate anus, but those cases should be obvious.)

Though nocturnal enuresis is common, it is absolutely not “normal” and must be treated early 
and aggressively. I recommend treating nocturnal enuresis beginning at age 4. Any child who 
struggles with toilet training or has daytime accidents after toilet training must also be treated 
aggressively, even at age 2 or 3. The holding habit is deeply ingrained, and left untreated, 
many children will experience worsening symptoms over time. Children with both daytime and 
nighttime symptoms are the least likely to outgrow bedwetting.1 However, you cannot assume 
that any given child, even one with only nocturnal enuresis, will outgrow the condition. My clinic 
and Facebook support groups are filled with families who were assured their child would stop 
wetting eventually. But that day never came.

How constipation causes enuresis: 
An abnormally dilated rectum 
in susceptible children causes 
uninhibited bladder contractions. 
I order KUB X-rays for all my 
enuresis patients to prove this 
point to parents and to establish 
a baseline rectal diameter 
measurement. A diameter above 3 
cm signals constipation. Most of 
my patients measure at least 6 cm.

Though numerous articles 
distinguish between primary and 
secondary enuresis, this distinction 
is needless, as the cause is the 
same, which X-rays plainly show.

1 Yeung, C., Sreedhar, B., Sihoe, J., Sit, F., & Lam, J. (2006, April 6). Differences in characteristics of nocturnal enuresis between 
children and adolescents: a critical appraisal from a large epidemiological study. BJU International, 97(5), 1069-1073. doi: 
https://doi.org/ 10.1111/j.1464-410X.2006.06074.x

https://doi.org/
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How constipation causes encopresis: The stool-stuffed rectum becomes chronically stretched, to 
the point of losing tone and sensation. These kids never fully empty, nor do they feel the urge to 
poop. Referrals to behavioral therapists are unwarranted and only serve to frustrate families.

The way to resolve both enuresis and encopresis is to clean out the rectum on a daily basis 
for several weeks, even months, allowing the rectum to remain clear, shrink back to size, stop 
aggravating the bladder, and regain tone and sensation.

The “first-line” therapies for enuresis — alarms and medication — do not achieve these goals. 
And treating chronic constipation with osmotic laxatives alone is typically insufficient for children 
with enuresis and encopresis. Even when it does work, the results tend to be fleeting. In my 
experience, physicians typically underestimate the severity of the constipation in enuresis and 
encopresis patients and therefore undertreat these patients, as I did for many years.

In well over a decade of treating these conditions, I have found that the Modified O’Regan 
Protocol is by far the most effective remedy for enuresis and encopresis, as well as recurrent urinary 
tract infections. Many of my patients have taken high doses of Miralax for years and years, only to 
have their enuresis resolve within a couple of months on M.O.P. Encopresis, often made worse by 
Miralax, typically resolves within a month on M.O.P., though the tapering phase is important.

M.O.P. guidelines and safety considerations
Following are the key guidelines for the Modified O’Regan Protocol.

1.) Do daily enemas for at least 30 days.
Taper only when the child has completed 30 days of enemas AND remains accident-free 
for at least 7 consecutive days. If the child makes no progress in the first month, switch 
to liquid glycerin suppositories or large-volume enemas with glycerin and/or Castile soap 
(M.O.P.+). Optional but helpful: periodic overnight oil-retention enemas with olive oil or 
mineral oil, followed by a morning stimulant enema.

 2.) After at least 30 days of enemas AND 7 consecutive days and nights of dryness,  
taper to one enema every other day for another 30 days.
If accidents recur, resume daily enemas until achieving 7 consecutive accident-free days.

3.) After a second 30 days of dryness, taper to enemas twice a week for 30 days  
before stopping.
If accidents recur, resume daily enemas until achieving 7 consecutive accident-free days, and 
then taper to every other day for 30 days.

4.) Take an osmotic laxative daily to keep stool soft.
Use PEG 3350, lactulose, magnesium citrate, magnesium hydroxide, or other laxative of 
choice. Take a full dose daily or half a dose twice a day. Continue daily for 6 months after 
M.O.P. For encopresis patients, hold off on an osmotic laxative for the first 2 weeks.

Important safety considerations: 

1.) Enemas should not be performed on a child with kidney disease.
2.) Children with other chronic diseases must consult with a physician before doing enemas.
3.) Children should not be given more than one enema per day. The exception: Overnight oil 

enemas. These do not “count” as a second enema, as they only soften stool rather than 
stimulate a bowel movement.
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Origins of M.O.P.
M.O.P. is named for Dr. Sean O’Regan, an Irish pediatric nephrologist who practiced in Montreal 
in the 1980s. It was Dr. O’Regan who first proved constipation is the cause of enuresis, encopresis, 
and recurrent UTIs and who pioneered the use of daily enemas to resolve these conditions.

Dr. O’Regan did not set out to show constipation causes enuresis. He was simply trying to figure 
out why his 5-year-old was wetting the bed nightly and how to resolve the problem. At this time, 
children who wet the bed were thought to have psychological and/or anatomical problems, such 
as an excessively narrow bladder neck. Dr. O’Regan did not accept either explanation and began 
searching for answers at the McGill University Medical Library. He was surprised to find several 
references, dating back to the 1890s, to a connection between constipation and urinary problems.

Dr. O’Regan felt he was onto something. So he had a colleague, Dr. Salam Yazbeck, test his 
son’s rectum using anorectal manometry, the most reliable indicator of constipation. Dr. Yazbeck 
reported to Dr. O’Regan, “The kid’s got no rectal tone.” Dr. O’Regan began giving his son nightly 
enemas. Within a week, the boy was having his first dry nights. Within 2 months, he’d stopped 
wetting completely.

Based on this success, Drs. O’Regan and Yazbeck began a series of studies at the University of 
Montreal using the protocol he tried with his son: daily enemas for a month, followed by a month 
of enemas every other day, followed by a third month of twice-weekly enemas. They got the 
word out to local pediatricians and attracted virtually the entire French Canadian population of 
children with urinary problems. Advancing the 1960s research, their studies showed constipation 
was the cause of urinary problems in children and that treating the constipation with enemas 
resolved these problems in dramatic fashion.

I urge you to read the full text of Dr. O’Regan’s studies, posted at BedwettingAndAccidents.com.

In one investigation, published in 1985, Dr. O’Regan tracked 47 girls, average age 8, with recurrent 
UTIs who were shown by anorectal manometry to be severely constipated.2 In addition, most of 
these girls had encopresis and/or enuresis. Dr. O’Regan prescribed the enema regimen he had 
used with his son. Within 3 months, 44 of the 47 girls no longer were having UTIs. Encopresis 
resolved in 20 of the 21 patients with this condition, and 22 of the 32 girls with enuresis stopped 
wetting. Among the girls who didn’t improve, most of their parents admitted to not following the 
enema regimen fully.

Dr. O’Regan got no pushback from physicians regarding the use of enemas. None suggested enemas 
would damage a child’s physical or emotional health or that oral laxatives would be safer or more 
effective. (Though Miralax wasn’t available back then, senna, magnesium, and castor oil were among 
common oral remedies.) “We knew the root cause of bedwetting was incomplete rectal emptying,” 
Dr. O’Regan told me in an interview, “and enemas were the only way to solve the problem.”

Over the years, I have come to agree. I’ve been so fascinated by the modern-day medical community’s 
alarm about enemas that I recently called Dr. O’Regan, now retired in Arizona, and asked him if any 
of his patients ever suffered complications on the regimen. He told me, “Our only complication was 
a 7-year-old girl who clogged the toilet at our hospital after an enema. She was legendary.”

The damage was to the plumbing, not the patient!

2 O’Regan, S., Yazbeck, S., & Schick, E. (1985). Constipation, bladder instability, urinary tract infection syndrome.  
Clinical nephrology, 23(3), 152–154. https:// pubmed.ncbi.nlm.nih.gov/3987104.

http://BedwettingAndAccidents.com
http://pubmed.ncbi.nlm.nih.gov/3987104
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What is “modified” about M.O.P.
Dr. O’Regan had remarkable success with his 90-day, step-down regimen. For years I had success, 
too, but less than what Dr. O’Regan reported. In examining my patient load, I suspected this was 
because childhood constipation is more severe and more prevalent today than it was in  
Dr. O’Regan’s time.

Childhood obesity rates have tripled since the 1980s, due to our kids’ highly processed diet and 
low activity levels — two factors also driving the constipation epidemic. In addition, more children 
today attend preschool, and most facilities require toilet training by age 3, prompting parents to 
train before the child is ready. My own research shows children trained before age 2 have triple 
the risk of developing chronic constipation and enuresis.3 

Finally, public school bathrooms today are scarier and filthier than they were in the 1980s, and 
school restroom policies are more restrictive, so fewer school-age kids are using the toilet at 
school. In a UCSF survey of more than 4,000 elementary teachers, 88% said they encourage 
students to hold urine, and 36% encourage holding by offering rewards to students who don’t 
use bathroom passes or punishing those who do.4 I frequently write letters on behalf of students 
whose bathroom access is restricted. During the coronavirus lockdowns, many of my patients’ 
symptoms improved, largely because they could use the toilet without restriction.

Given all that, I have modified Dr. O’Regan’s protocol in ways that have boosted my own success 
rates with his protocol. Some key modifications:

1.)  I recommend daily enemas for at least 30 days, tapering only after the child remains dry for 
at least 7 consecutive days. A significant number of children need daily enemas far longer 
than 30 days before tapering, especially those with both daytime and nighttime symptoms.  
I also recommend extending the second and third phases of M.O.P. to minimize the odds 
of relapse.

2.)  I recommend a daily osmotic laxative in addition to enemas. Whereas enemas do a powerful 
clean-out job, osmotic laxatives keep stool soft, helping children overcome their association 
of pooping with pain. Enemas work far better than laxatives alone, but the combination works 
best. However, for children with encopresis, osmotic laxatives often make matters worse to 
begin with, so I recommend adding these laxatives only after 2 weeks of daily enemas.

3.) After any 30-day period without progress, the protocol should be adjusted. This can mean 
switching from phosphate enemas to liquid glycerin suppositories, shifting to large-volume 
enemas with glycerin and/or Castile soap, or adding overnight mineral-oil or olive-oil enemas 
and then moving the daily stimulant enema to the morning. The Anthology discusses these 
and other options.

3 Hodges S, Richards K, Gorbachinsky I, Krane LS. The association of age of toilet training and dysfunctional voiding.  
Res Rep Urol. 2014;6:127-130 https://doi.org/10.2147/RRU.S66839

4 Ko, L. N., Chuang, K., Champeau, A., Allen, I., & Copp, H. L. (2016, April). Lower Urinary Tract Dysfunction in Elementary School 
Children: Results of a Cross-Sectional Teacher Survey. Journal of Urology, 195(4), 1232-1238. doi:https://doi.org/10.1016/j.
juro.2015.09.091

https://doi.org/10.2147/RRU.S66839
https://doi.org/10.1016/j.juro.2015.09.091
https://doi.org/10.1016/j.juro.2015.09.091
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Five Lessons from a Decade  
Prescribing M.O.P.
As I state in The M.O.P. Book, M.O.P. involves a lot of 
experimentation. I am always learning from the families I 
work with — and particularly from the thousands of parents 
who’ve cycled through the three private support groups I 
run on Facebook. These groups, which tend to attract the 
most challenging cases, serve as something of a laboratory, 
providing immediate feedback on various approaches. These 
families are the most desperate and the most willing to push 
the envelope, and I am grateful for all I learn from them.

Based on my experience with M.O.P., here are five lessons  
I would like to pass on to colleagues.

1.) Rectal diameter is critical 
Dr. O’Regan noted that many parents had no idea their 
children were constipated, let alone severely so. This 
remains true. What’s more, most of my patients have been referred by pediatricians who did 
not notice the patients were constipated or underestimated the severity of the constipation. 
I’ve had numerous patients with grapefruit-sized rectal masses, plainly visible via X-ray, that 
went unnoticed by the referring physician.

This is because today’s most common diagnostic methods — including the Bristol 
Stool scale, Rome criteria, patient history and exam — are of little value. Many severely 
constipated children poop daily, but they don’t fully evacuate. Palpating a child’s abdomen is 
useless, too. Tiny, wiry kids can harbor massive amounts of stool that cannot be felt.

Constipation is often defined as “having fewer than 3 bowel movements a week,” but 
this definition puts the emphasis on what is not happening (pooping) rather than what is 
happening: rectal stretching. Dr. O’Regan recognized this definition problem and made note 

of it in his studies.

The problem with relying on the frequency of bowel 
movements became obvious to me years ago, when I 
would refer enuresis cases to GI docs for evaluation. 
These physicians would refer the patients back to me, 
insisting these children were not constipated because 
they had normal marker studies. Yet when I scrutinized 
their X-rays, I saw rectums full of stool. I realized why: 
While some stool was passing through on a daily basis,  
it was oozing around the hard and growing mass that was 
aggravating bladder nerves.

Dr. O’Regan insisted on using anorectal manometry to 
detect constipation, knowing this method, though  
invasive, was the gold standard. Urology textbooks  
from 40 years ago echo his recommendations. But the 

“When I started X-raying 
my patients and could 
see how much their 

rectums were distended, 
I realized enemas were 

the only thing that would 
make a difference.”

– James Sander, M.D. 
Director of Pediatric 

Urology, Doctors Hospital 
at Renaissance,  
Edinburg, Texas
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message got lost, and today’s guidelines recommend a patient exam and pooping history.  
No wonder constipation routinely flies under the radar.

It is also important to note that a severely constipated child may have a belly that looks 
and feels normal. The rectum just stretches to accommodate the extra stool, and you just 
can’t feel it.

X-raying for constipation is not common medical practice, but for enuresis patients, 
it should be. (There’s no reason to X-ray for encopresis, since constipation is the only 
explanation.) We don’t think twice about X-raying a child to diagnose a broken arm, an injury 
that will heal in 6 weeks. Yet many physicians won’t X-ray to diagnose chronic constipation, 
a condition that can cause families years of suffering.

Is it safe to X-ray for constipation? Yes. The radiation dose of an abdominal X-ray is the same 
dose you get from simply living for 3 to 6 months. I’m not interested in putting my patients at 
risk for no good reason, and I am absolutely opposed to the overuse of X-rays in children. But 
the amount of good you can do for a child with bladder problems by accurately diagnosing 
constipation far outweighs the risks of a plain X-ray.

X-rays not only demonstrate to families why the child is wetting but also provide a baseline 
measurement for later comparison. Sometimes, when a child has been on M.O.P. for 30 
days and shows no signs of progress, parents will say to me, “See, it wasn’t constipation after 
all.” An X-ray proves otherwise.

If you see an accumulation of stool in the rectum, no matter when the child last pooped, that 
is a problem. The rectum is designed to sense the arrival of stool and immediately empty, not 
to store it. It’s not true that “there’s always some poop in the rectum.” The most useful and 
precise way to assess constipation is to measure rectal diameter. A measurement of greater 
than 3 cm at the rectum’s widest point indicates constipation. Most of my enuresis patients 
have measurements 2 or 3 times normal.

2.) Enemas are far more effective than laxatives 
Many of my patients have been prescribed Miralax — in many cases, 
huge amounts — but nonetheless ended up in my clinic because 
their enuresis did not resolve. I used to prescribe a lot of Miralax 
myself, until I recognized how inadequate it is. Often, it just makes 
matters worse, causing children to soil their pants.

For several years I relied on Dr. O’Regan’s studies, as well as my own 
experience, to persuade families to give enemas a try. Eventually, 
colleagues and I conducted our own study, comparing the 
effectiveness of Miralax to enemas to treat enuresis.5

Our study tracked 60 patients, ages 4 to 11, with daytime enuresis. Forty patients followed 
standard therapies, including Miralax, timed voiding, and, in some cases, anticholinergics, and 
biofeedback physical therapy. Another 20 patients agreed to follow M.O.P.

After 3 months, 30% of the patients treated with standard therapies had stopped wetting, 
compared to 85% in the M.O.P. group.

5 Hodges, S. J., & Colaco, M. (2016). Daily Enema Regimen Is Superior to Traditional Therapies for Nonneurogenic Pediatric 
Overactive Bladder. Global pediatric health, 3, 2333794X16632941. https://doi.org/10.1177/2333794X16632941

https://doi.org/10.1177/2333794X16632941
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A closer look at the data explains why enemas were so much more effective. At the start of 
the study, the average rectal diameter in both groups was greater than 6 cm. Three months 
later, the rectums of the 40 patients treated with standard therapy remained abnormally 
stretched — to 5 cm, on average. But rectal diameter in the enema group had been reduced 
to 2.15 cm, on average. Among the three M.O.P. subjects whose daytime enuresis 
persisted, rectal diameter remained abnormal. These patients were so stubbornly constipated 
that daily pediatric enemas were not sufficient to clean them out. (These are the kids who 
need the M.O.P.+ regimen.)

In the generation since Dr. O’Regan’s research was published, enemas have fallen out of 
favor, and I understand why. It’s easy to hand a child a glass of water mixed with a tasteless, 
odorless powder. It’s less easy for a parent to insert a tube up a child’s bottom. But if you 
give families the options and the facts, most will choose “effective” over “easy.”

Osmotic laxatives do play a role in resolving enuresis, but only as a supplement to — not a 
substitute for — daily enemas. Stimulant laxatives can play an important adjunct role, too, 
as I explain in the Anthology.

As for high-dose Miralax clean-outs, the results tend to be short-lived. I have had countless 
families go this route before ultimately conceding it wasn’t working. They wish they’d tried 
enemas to begin with. 

3.) Daily enemas do not cause dependence or electrolyte imbalance
Many of my patients have been told by pediatricians to avoid daily enemas “because they 
cause dependence and electrolyte imbalance.” These warnings are not supported by research 
or by my experience, Dr. O’Regan’s experience, or the experience of any other physician who 
uses M.O.P. or similar protocols. Let’s explore these concerns.

Dependence. The notion that enemas cause dependence is commonplace but supported by 
no evidence I have come across. I don’t even know of a theoretical basis for the claim that 
enemas cause the bowel to stop working normally and that stool softeners are “safer.” 

In a severely constipated child, the rectum is already not working normally. It has become 
so stretched that it has lost the ability to fully expel poop. M.O.P. allows the rectum to 
remain clear long enough to regain the sensation and tone necessary for full and complete 
emptying. Once the rectum has recovered, the child will no longer need enemas. One goal 
for a child on M.O.P. is to poop spontaneously once a day, in addition to pooping after 
each enema. If the child is only pooping after enemas, this is NOT a sign of dependence;  
it just means the child hasn’t fully regained rectal tone and/or sensation.

Electrolyte imbalance. The concern about electrolytes pertains to over-the-counter pediatric 
enemas that contain phosphate. However, if you follow M.O.P. and FDA guidelines to 
limit enemas to one per day, this concern is unwarranted. Phosphate enemas are, of course, 
contraindicated for children with kidney disease, as I state in the M.O.P. safety guidelines.

Complications from enemas are so uncommon that a review of 39 studies conducted over  
50 years found a total of only 15 cases of electrolyte imbalance in children ages 3 through 18.6  
Over 50 years. The vast majority of these cases involved children who had a chronic disease 
or were given more than one enema in a day.

6 MENDOZA, J., LEGIDO, J., RUBIO, S. and GISBERT, J.P. (2007), Systematic review: the adverse effects of sodium phosphate 
enema. Alimentary Pharmacology & Therapeutics, 26: 9-20. https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-
2036.2007.03354.x

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2036.2007.03354.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2036.2007.03354.x
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In a decade of prescribing daily enemas, I have never had a patient develop an electrolyte 
imbalance. If this were a legitimate concern, I would have found out by now.

Nonetheless, anyone concerned about electrolyte imbalance can easily implement M.O.P. 
with alternative enemas — such as liquid glycerin suppositories or large-volume enemas with 
glycerin — that pose no risk whatsoever of electrolyte imbalance. I discuss various options  
in The M.O.P. Book: Anthology Edition.

4.) Enemas are not “abusive” or “traumatic”
Unlike physicians in Dr. O’Regan’s day, the medical community today has deemed enemas 
overly aggressive, if not “abusive,” a term many of my patients have heard from other 
physicians. But this notion runs contrary to the experience of the families I work with.  
No studies have considered whether a regimen such as M.O.P. will “emotionally scar” a 
child, as one doctor put it, but I cannot find any basis for this concern.

Certainly many parents and children are apprehensive, if not downright fearful, when they 
start enemas. Mostly they fear enemas will hurt, and sometimes they do hurt. This is usually 
because the child isn’t relaxed or positioned correctly  
or because there’s not enough lubrication on the tip.  
I address these issues in a blog post titled “13 Ways to 
Ease Your Child’s Fear of Enemas.”

For most families, enemas quickly become routine, even 
something to look forward to. Yes, that’s true! As one 
mom in our support group posted: “My 4.5-year-old loves 
his enemas! He was constipated and had stomach aches 
for over 2 years with nothing else helping. Now he’s going 
on his own, dry and clean all day and no tummy aches.”

Another mom posted that it was oral laxatives, including 
Miralax, that caused her daughter distress: “Cleanouts 
gave her messy accidents, humiliation, and painful rashes. 
My daughter loves her enemas!” 

I hear this all the time. Yet many physicians find it 
impossible to believe children are fine with enemas. One 
mom told me: “When my child told the doctor she liked 
enemas because she felt better, her statement was immediately dismissed with a ‘No, you 
don’t. No one likes them.’ “

Another mom wrote: “Our daughter’s urologist still makes a stinky face and says it’s a really 
aggressive treatment choice.”

Yes, M.O.P. is aggressive — in the best possible way. Chronic constipation in children is a 
notoriously stubborn problem, and in my experience, aggressive treatment is the only kind 
of treatment worth doing.

“My daughter likes 
how she feels after her 
enemas. Does she want 
them to end one day? 

Yes! But she is perfectly 
content because she has 
seen how getting them 

helps. And it helped 
her to be comfortable 

pooping at school 
because she can feel  

the urge now.”

— Mother of  
M.O.P. patient

https://www.bedwettingandaccidents.com/single-post/2017/01/04/11-Ways-to-Ease-Your-Child%E2%80%99s-Fear-of-Enemas
https://www.bedwettingandaccidents.com/single-post/2017/01/04/11-Ways-to-Ease-Your-Child%E2%80%99s-Fear-of-Enemas
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5.) Alternatives to Miralax can work just as well
In my experience, Miralax is the easiest and most effective osmotic laxative to give children 
as part of M.O.P. However, a growing number of parents are expressing concern about 
Miralax safety, and some members of our support group have reported behavioral or 
psychiatric disturbances in their children after starting PEG 3350. I do not push Miralax  
on these or any other parents. Lactulose works equally well for many children, and some 
parents report their children like it better. Many parents use magnesium citrate or magnesium 
hydroxide (milk of magnesia) with good results. With so many effective alternative laxatives 
on the market, there is no reason to steer parents toward Miralax if they have concerns.
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The           Progression

— Store-bought enema + osmotic laxative

— Smaller enema volume + stimulant laxative

— Large-volume enema + osmotic laxative 

First, try 
saline + glycerin. 

Then...

mineral oil olive oil

...add 
Castile soap. 

Then...

...add 
phosphate 

enema 
contents.

The Modified O’Regan Protocol is a trial-and-error process. 
If your child goes 30 days without progress, make a change!

— Smaller enema volume + stimulant laxative

Enema options:
• phosphate enema 

(pediatric or adult size) 
• liquid glycerin suppository 

(pediatric or adult size)

Enema options:
• reduce homemade saline 

solution while maintaining 
stimulant dose

• return to store-bought 
enema or LGS

Laxative options:
• PEG 3350 (Miralax)
• magnesium citrate
• lactulose
• magnesium hydroxide

Enema solution progression: 

Oil options:

Oil-retention enemas can be done daily, weekly, or periodically.

          

+ + 
large-volume or 

store-bought
enema (morning)

osmotic
laxative

— Oil-retention
enema (evening)

OPTIONAL: Daily or periodic stimulant laxative for kids who haven’t achieved daily spontaneous poop.

NOTE: Use M.O.P.x when daytime accidents have stopped on M.O.P.+ but bedwetting persists

OPTIONAL: Daily or periodic stimulant laxative for kids who haven’t achieved daily spontaneous poop.

Excerpted from The M.O.P. Book: Anthology Edition, 
written by Steve Hodges, M.D. and Suzanne Schlosberg and illustrated by Cristina Acosta.

+ 
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Resources for Parents
Our website, BedwettingAndAccidents.com, offers numerous books, guides, videos, and 
infographics you can use to educate patients. I am happy to share, at no cost, the PDF version of 
any of our books. Here’s an overview of what we offer.

Here’s an overview of what we offer. I have attached some of our infographics.

Books for Parents

Books for Kids

Infographics

Firm poops. Logs or pellets = bad; 
thin snakes or mushy blobs = good.

Poop accidents. When the rectum 
is overstuffed, poop just falls out.

Bedwetting and pee accidents. 
A big ‘ol poop mass squishes the bladder.

Extremely frequent and/or 
urgent peeing. You think, “AGAIN? 
But you JUST peed!”

Recurrent UTIs. 
Bacteria from overflowing 
poop crawl up to the bladder.

Infrequent pooping. But daily pooping doesn’t rule out constipation.

Pooping more than 2x/day. A stretched-out 
rectum lacks the tone to evacuate fully.

Belly pain. Constipation is the #1 source of tummy ache in kids.

Skid marks or itchy anus. Clogged kids can’t fully empty 
—> bottom is hard to wipe 
—> poop stains.

Super-loose poop. 
Some poop can ooze around 
the large, hard rectal clog.

2

3

4

5 6

7
8

9

10

11

12

1 XXL poops. We’re talking “Holy cow!” poops 
– larger than ¾” x 6.”

BedwettingAndAccidents.com

Design by DyanRothDesign.com    Illustration Copyright © 2018 Cristina Acosta    © Steve Hodges and Suzanne Schlosberg 2018

12 Signs
Your Child

is Constipated

Continued trouble toilet training. 
Your child may fear pooping or hide 
to poop in diapers.   

Medication has a dismal success rate and, like an alarm, does 
nothing to resolve the root cause: constipation. A regimen of 
enemas + laxatives will resolve bedwetting for good.

TRUTH 
#1 

Some children don’t 
outgrow bedwetting.

TRUTH
#2 

Bedwetting is caused by 
chronic constipation.

TRUTH 
#3 

TRUTH 
#4 

Bedwetting should be 
treated around age 4.

Enemas work far better 
than alarms or medication.

70%: Odds a bedwetting 9-year-old, left 
untreated, will wet the bed at 19 [1]

840,000: Number of U.S. tweens/teens 
who wet the bed [2]

32: Percent of bedwetting teens/tweens 
who also have daytime accidents [3]

Bedwetting is less likely to resolve 
spontaneously if a child:

 • wets the bed nightly 
• also has daytime pee or poop accidents

Poop piles up and stretches the rectum, which presses 
against and aggravates the bladder. X-rays prove it. When 
constipation resolves and the rectum shrinks back to size, 
research shows, bedwetting stops. [4]

Waiting until age 7 does not serve the child. The longer the 
rectum remains clogged and stretched, the more difficult the fix.

untreated, will wet the bed at 19 

840,000:
who wet the bed 

32:
who also have daytime accidents 

Bedwetting is less likely to resolve 
spontaneously if a child:

 • wets the bed nightly 
• also has daytime pee or poop accidents

Bedwetting is 
NOT caused by:

Deep sleep
Stress or laziness

Underdeveloped bladder
Urine overproduction

Bedwetting: 
Every Parent
Must Know

Truths 4 

 © Steve Hodges and Suzanne Schlosberg 2017 
Design by DyanRothDesign.com Take action today! Learn more at

[1] http://onlinelibrary.wiley.com/doi/10.1111/j.1464-410X.2006.06074.x/full
[2] http://www.actforyouth.net/adolescence/demographics/

[3] http://onlinelibrary.wiley.com/doi/10.1111/j.1464-410X.2006.06074.x/full
[4]  https://www.bedwettingandaccidents.com/research

Compare the 
enema tip to a 
typical poop.

Constipated kids’ jumbo 
stools are far wider than 

an enema tip!

Let your child 
take control.

Young ones can open 
the package and take 
the cap o�; older kids 
can give themselves 

the enema.

Help your 
child relax. 
Encourage deep 
breathing, like 

blowing out 
birthday candles.

Screen time, a Starburst, 
a dollar — whatever works!

Offer a 
small 

reward.

Do a demo.  
Squirt a sugar cube with 
a syringe of water until 
it starts getting mushy. 

Kids love the visual. Give yourself 
an enema. 

Yes, you! What better way 
to show empathy and o�er 

a scouting report?

Read “Bedwetting 
& Accidents Aren’t 

Your Fault.”
Your child will know 
just what to expect. Add lubrication. 

K-Y Jelly or Vaseline on 
the tip and/or your 
child’s bottom will 

ease the way.

Try different 
brands or 

ingredients.
To some kids, the 

shape of the tip matters. 
To others, liquid glycerin 
suppositories are gentler.

vs

For details read “11 Ways to Ease Your Child’s Fear of Enemas,” at BedwettingAndAccidents.com.
© Steve Hodges and Suzanne Schlosberg 2019    Illustration Copyright © 2019 Cristina Acosta    Design by DyanRothDesign.com

9 Ways to Make Enemas
Less

Kid-Tested

http://BedwettingAndAccidents.com


Firm poops. Logs or pellets = bad; 
thin snakes or mushy blobs = good.

Poop accidents. When the rectum 
is overstuffed, poop just falls out.

Bedwetting and pee accidents. 
A big ‘ol poop mass aggravates the bladder.

Extremely frequent and/or 
urgent peeing. You think, “AGAIN? 
But you JUST peed!”

Recurrent UTIs. 
Bacteria from overflowing 
poop crawl up to the bladder.

Infrequent pooping. But daily pooping doesn’t rule out constipation.

Pooping more than 2x/day. A stretched-out 
rectum lacks the tone to evacuate fully.

Belly pain. Constipation is the #1 source of tummy ache in kids.

Skid marks or itchy anus. Clogged kids can’t fully empty 
—> bottom is hard to wipe 
—> poop stains.

Super-loose poop. 
Some poop can ooze around 
the large, hard rectal clog.

2

3

4

5 6

7
8

9

10

11

12

1 XXL poops. We’re talking “Holy cow!” poops 
– larger than ¾” x 6.”
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12 Signs
Your Child

is Constipated

Continued trouble toilet training. 
Your child may fear pooping or hide 
to poop in diapers.   
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Medication has a dismal success rate and, like an alarm, does 
nothing to resolve the root cause: constipation. A regimen of 
enemas + laxatives will resolve bedwetting for good.

TRUTH 
#1 

Some children don’t 
outgrow bedwetting.

TRUTH
#2 

Bedwetting is caused by 
chronic constipation.

TRUTH 
#3 

TRUTH 
#4 

Bedwetting should be 
treated around age 4.

Enemas work far better 
than alarms or medication.

70%: Odds a bedwetting 9-year-old, left 
untreated, will wet the bed at 19 [1]

840,000: Number of U.S. tweens/teens 
who wet the bed [2]

32: Percent of bedwetting teens/tweens 
who also have daytime accidents [3]

Bedwetting is less likely to resolve 
spontaneously if a child:

 • wets the bed nightly 
• also has daytime pee or poop accidents

Poop piles up and stretches the rectum, which presses 
against and aggravates the bladder. X-rays prove it. When 
constipation resolves and the rectum shrinks back to size, 
research shows, bedwetting stops. [4]

Waiting until age 7 does not serve the child. The longer the 
rectum remains clogged and stretched, the more difficult the fix.

untreated, will wet the bed at 19 

840,000:
who wet the bed 

32:
who also have daytime accidents 

Bedwetting is less likely to resolve 
spontaneously if a child:

 • wets the bed nightly 
• also has daytime pee or poop accidents

Bedwetting is 
NOT caused by:

Deep sleep
Stress or laziness

Underdeveloped bladder
Urine overproduction

Bedwetting: 
Every Parent
Must Know

Truths 4 

 © Steve Hodges and Suzanne Schlosberg 2017 
Design by DyanRothDesign.com Take action today! Learn more at

[1] http://onlinelibrary.wiley.com/doi/10.1111/j.1464-410X.2006.06074.x/full
[2] http://www.actforyouth.net/adolescence/demographics/

[3] http://onlinelibrary.wiley.com/doi/10.1111/j.1464-410X.2006.06074.x/full
[4]  https://www.bedwettingandaccidents.com/research



MiraLAX Facts 
You Didn’t Know

Doctors rely too heavily on MiraLAX.

FACT
#1

Enemas resolve
wetting far better
than MiraLAX.

FACT
#2

The problem with PEG 3350: Soft poop often oozes around the clog, solving nothing.
Chronically constipated kids also need enemas or glycerin suppositories (solid or liquid). 

In a study of 60 children* who wet 
their pants daily, after 3 months:

Why? Because enemas let the rectal 
diameter shrink back to normal size: < 3 cm. 

If you worry about PEG 3350 
safety, you have options.

FACT
#3

Effective osmotic laxatives with unquestioned safety include:
• Magnesium citrate (powder or capsules)
• Lactulose (prescription liquid)
• Magnesium hydroxide (chewable tablets)
FDA-funded researchers are investigating whether PEG 3350 
triggers psychiatric symptoms, as some parents have reported. 
So far, 100+ studies have found PEG 3350 safe for children.

After 3 months, rectal diameter of:
• PEG 3350 group: 5 cm
• Enema group: 2.15 cm

MiraLAX is not a 
lifetime solution 
to constipation!

FACT
#4

Once constipation resolves, children 
should stay on osmotic laxatives for 
3 to 6 months and must:
• Eat “real” rather than highly

processed food
• Drink plenty of water
• Stay active
• Poop with feet on a tall stool

4 The
real poop
on giving 
children 

PEG 3350

of children treated with 
PEG 3350 stopped wetting

of children treated with 
enemas stopped wetting 

WHAT MIRALAX DOES:

WHAT MIRALAX DOESN’T DO:

30%

85%

Draws water into the colon, softening 
stool so pooping doesn’t hurt.

Dislodge the hard, rectum-clogging stool
mass that causes bedwetting and accidents.

 © Steve Hodges and Suzanne Schlosberg 2017     Design by DyanRothDesign.com   * Glob Pediatr Health. 2016; 3: 2333794X16632941

A hilarious book 
about healthy pooping.



Compare the 
enema tip to a 
typical poop.

Constipated kids’ jumbo 
stools are far wider than 

an enema tip!

Let your child 
take control.

Young ones can open 
the package and take 
the cap o�; older kids 
can give themselves 

the enema.

Help your 
child relax. 
Encourage deep 
breathing, like 

blowing out 
birthday candles.

Screen time, a Starburst, 
a dollar — whatever works!

Offer a 
small 

reward.

Do a demo.  
Squirt a sugar cube with 
a syringe of water until 
it starts getting mushy. 

Kids love the visual. Give yourself 
an enema. 

Yes, you! What better way 
to show empathy and o�er 

a scouting report?

Read “Bedwetting 
& Accidents Aren’t 

Your Fault.”
Your child will know 
just what to expect. Add lubrication. 

K-Y Jelly or Vaseline on 
the tip and/or your 
child’s bottom will 

ease the way.

Try different 
brands or 

ingredients.
To some kids, the 

shape of the tip matters. 
To others, liquid glycerin 
suppositories are gentler.

vs

For details read “11 Ways to Ease Your Child’s Fear of Enemas,” at BedwettingAndAccidents.com.
© Steve Hodges and Suzanne Schlosberg 2019    Illustration Copyright © 2019 Cristina Acosta    Design by DyanRothDesign.com

9 Ways to Make Enemas
Less

Kid-Tested



The Physician’s Guide to M.O.P.   |   18   

Full Text of Key Studies
Link between constipation and enuresis, encopresis, UTIs  
(the O’Regan studies):

• Relevance of constipation to enuresis, urinary tract infection and reflux. A review. 
Yazbeck S, Schick E, O’Regan S., Eur Urol, 1987 

• Constipation, bladder instability, urinary tract infection syndrome. 
O’Regan S, Yazbeck S, Schick E., Clin Nephrol, 1985

• Constipation a commonly unrecognized cause of enuresis. 
O’Regan S, Yazbeck S, Hamberger B, Schick E., Am J Dis Child, 1986

• Constipation and the Urinary System 
Sean O’Regan, Salem Yazbeck and Eric Schick, “Pediatric Urology,” 1997; Chapter 16,  
pp. 197-199

Effectiveness of enemas v. Miralax for treating enuresis  
(comparison of rectal diameter):

• Daily Enema Regimen Is Superior to Traditional Therapies for Nonneurogenic Pediatric 
Overactive Bladder 
Hodges SJ, Colaco M. Global Pediatric Health, 2016, 3: 1–4

Safety of enemas in children: 
• Systematic review: the adverse effects of sodium phosphate enema. 

Alimentary Pharmacology and Therapeutics. Mendoza, J., Legido, J. 22 April 2007

Evidence that bedwetting will not spontaneously resolve in  
some children:

• Differences in characteristics of nocturnal enuresis between children and adolescents:  
a critical appraisal from a large epidemiological study. 
Yeung, C., Sreedhar, B., et al. BJUI International. 6 April 2006
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Original Article

Introduction

Overactive bladder (OAB) is a common and vexing prob-
lem in children, and despite great advancement in thera-
pies, a certain percentage of patients remains resistant to 
treatment. We believe that children whose symptoms do 
not resolve with timed voiding, laxatives, anticholinergic 
medications, and biofeedback physical therapy do so 
because of an undiagnosed and inadequately treated 
megarectum and that therapy directed specifically at the 
dilated rectum will resolve OAB symptoms most effica-
ciously. In this study, we evaluated the efficacy of daily 
enemas for the treatment of OAB in children.

Material and Methods

The study was approved by the institutional review 
board. This was a prospective, controlled trial of 60 chil-
dren with nonneurogenic OAB. The inclusion criterion 
was a diagnosis of pediatric nonneurogenic OAB. 
Exclusion criteria included neurogenic cause of bladder 
dysfunction, urinary tract infection, prior lower-urinary-
tract surgery, and any diagnosed anatomical abnormali-
ties of the urinary tract that could influence voiding 
function, such as posterior urethral valves. OAB was 

defined as uncontrolled daytime urge incontinence, and 
bladder function was measured using the pediatric void-
ing dysfunction symptom score (DVSS).

The 40 control patients were treated with traditional 
therapies, including timed voiding, osmotic laxative 
PEG3350 (regardless of bowel history to maintain daily, 
soft bowel movements), and in select cases, anticholin-
ergic medications and/or biofeedback therapy. The 20 
remaining patients were prescribed only a daily enema 
(liquid glycerin suppository for ages 2 to 5, pediatric 
fleet enema for ages 6 to 11) and enough osmotic laxa-
tive to maintain soft spontaneous bowel movements, 
with no other therapy or voiding schedule. If the voiding 
symptoms resolved while on the daily enemas, patients 
were instructed to taper off the daily enemas over a 
2-month time period (an enema every other day for a 
month, and then an enema twice weekly for a month). 
All patients were evaluated on each visit with complete 
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Daily Enema Regimen Is Superior to 
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Pediatric Overactive Bladder
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Abstract
Our objective was to evaluate the efficacy of daily enemas for the treatment of overactive bladder (OAB) in 
children. This study was a prospective, controlled trial of 60 children with nonneurogenic OAB. The control patients 
(40) were treated with standard therapies, including timed voiding, constipation treatment with osmotic laxatives, 
anticholinergics, and biofeedback physical therapy, whereas the treatment patients (20) received only daily enemas 
and osmotic laxatives. On assessment of improvement of OAB symptoms, only 30% of the traditionally treated 
patients’ parents reported resolution of symptoms at 3 months, whereas 85% of enema patients did. At the onset 
of the study, the average pediatric voiding dysfunction score of all patients was 14, whereas on follow-up, the 
average scores for traditionally treated patients and enema-treated patients were 12 and 4, respectively. This study 
demonstrated that daily enema therapy is superior to traditional methods for the treatment of OAB.
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Figure 1. Pretreatment and posttreatment pediatric voiding 
dysfunction symptom score (DVSSs): the treatment group 
showed a significantly greater improvement in DVSS when 
compared with the control group.

history and physical, urinalysis, Bristol Stool Scale 
(BSS), Rome III criteria, KUB X-ray, and Pediatric 
Voiding Dysfunction Questionnaire. All children were 
followed up at 3 months.

Data analysis was performed using SPSS Statistics 
Version 23 (IBM Corp, Armonk, NY). For the nonpara-
metric variables—DVSSs, BSS scores, and Rome III 
scores—comparisons were made using Mann-Whitney 
U tests. For the continuous variable—maximum rectal 
diameter on KUB—a student t test was used. Comparisons 
were made both within groups for the pretreatment and 
posttreatment phases as well as between groups.

Results

A total of 60 children (20 experimental and 40 controls) 
were included in this study. Table 1 demonstrates the 
mean DVSS, BSS, Rome III, and rectal diameters prior 
to treatment. There was no significant difference on any 
of these measurements between the control and treat-
ment groups. Table 2 demonstrates the mean posttreat-
ment measures and the mean change in each metric 
after the treatment period. Patients who underwent 
enema had significantly more improvement in DVSSs 

and significantly greater change in maximum rectal 
diameters than control patients (Figures 1 and 2). There 
was no difference in the amount of change between 
groups. Of note, both control and treatment groups 
demonstrated significant improvement in all measured 
variables after the treatment period.

Discussion

The historical teaching regarding OAB of childhood 
was that a congenital obstruction interrupted urine flow 
and led to the development of detrusor hypertrophy and 
hyperactivity, and the accepted therapy was serial and 
repeated dilation of this obstruction.1 As time pro-
gressed, this anatomical obstruction was found to be the 
result of a willful dyssynergic contraction of the pelvic 
floor during voiding, and the treatment was changed to 
biofeedback physical therapy.2 This nonphsyiological 
contraction of the urethral sphincter was no medical 
curiosity but a disease process so severe that it could 
influence the natural history of many childhood disor-
ders, such as vesicoureteral reflux and nocturnal enure-
sis, and in extreme cases induce renal failure.3,4

There is some debate among scientists as to whether 
this dyssynergic sphincter contraction is a learned or 
inborn condition.5 It is the author’s opinion that in chil-
dren with an intact nervous system, uninhibited void-
ing dominates the infantile period of voiding prior to 
toilet training. This is most clearly represented by the 
progressive bladder growth in pre–toilet-trained 

Table 1. Pretreatment Measurements.a

Treatment 
Group

Control 
Group

Difference 
(P)

DVSS 14 14 0 (.68)
BSS 3.55 3.95 0.4 (.12)
Rome III 0.55 0.85 0.3 (.3)
Rectal diameter (cm) 6.35 6.2 0.15 (.66)

Abbreviations: DVSS, pediatric voiding dysfunction symptom score; 
BSS, Bristol Stool Scale.
aThere were no variables that were significantly different between 
the control and treatment groups prior to enema.

Table 2. Measurements Done After the Treatment Phase.a

Treatment 
Group

Control 
Group

Difference 
(P)

DVSS   4 12  
Change from pretreatment −10 −2 8 (<.01)
BSS 3.85 4.05  
Change from pretreatment 0.3 0.1 0.2 (.08)
Rome III 0.1 0.2  
Change from pretreatment 0.45 0.65 0.2 (.45)
Rectal diameter (cm) 2.15  5  
Change from pretreatment 4.2 1.2 3 (<.01)

Abbreviations: DVSS, pediatric voiding dysfunction symptom score; 
BSS, Bristol Stool Scale.
aParticipants who underwent enemas had a significantly greater 
improvement in DVSSs and maximum rectal diameters.
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children, with increasing compliance.6 This is mirrored 
in children with cerebral palsy, who demonstrate pro-
gressive bladder growth when they maintain an unin-
hibited, infantile voiding pattern.7

The teaching of bladder overactivity as the natural 
progression of an obstructed voiding pattern evolved 
from pathological models of voiding dysfunction 
such as posterior urethral valves and the neurogenic 
bladder, which develops in myelodysplastic patients 
with discoordinated sphincters.8-10 This led to the 
development of the modern model of dysfunctional 
elimination, an acquired condition where children 
paradoxically fail to relax their pelvic floor during 
elimination, resulting in bowel and bladder pathol-
ogy.11,12 This study sought to investigate an alterna-
tive theory regarding the origins of dysfunctional 
elimination, with a therapy directed toward that cause 
to examine its benefits.

We have long known of the association between 
bowel and bladder dysfunction. This was first noticed in 
the 1960s, largely because of the presence of urinary 
symptoms in children with Hirschsprung’s disease. In 
his seminal work, Shopfner13 noted that the distention of 
the colon, especially the rectum, could have profound 
effects on bladder function.

O’Regan furthered this work with several ground-
breaking studies linking rectal distention to bladder 
overactivity, with excellent success in treating noctur-
nal enuresis, urinary tract infections, and vesicoureteral 
reflux simply by alleviating this rectal distention. What 
has unfortunately hampered the development of this 

work has been the lack of a uniform definition of 
constipation.14-17

O’Regan defined constipation not as functional con-
stipation, but mainly as the presence of fecal soiling, 
incomplete rectal emptying, and/or grossly decreased 
level of perception to balloon insufflation on anorectal 
manometry. The interesting discovery that O’Regan 
made was that often children with OAB symptoms pre-
sented with no functional signs of constipation, yet had 
markedly abnormal anorectal manometry studies. In 
other words, they often volitionally delayed defecation 
until the rectum distended to fill the anatomical pelvis 
and then would reach a new, abnormal homeostasis 
where stools would evacuate at regular intervals and 
with surprisingly normal appearance; yet the rectal tone 
would be so diminished as to have abnormal manometry 
studies. Put another way, these children were changing 
the rectum from a sensing organ (which in normal cir-
cumstances provides cues on the need to defecate), to a 
storage organ, with decreased sensation, and often resul-
tant fecal soiling, but more often than not—normal 
stooling patterns.16

O’Regan early on discovered what we have also 
demonstrated in this study that parental reporting of 
their children’s bowel habits by BSS or Rome III crite-
ria is often inaccurate, and even when accurate, often 
not helpful in diagnosing rectal distention in children 
with OABs.17 Not only that, but in children with com-
pletely normal bowel habits, rectal distention can be the 
main or sole cause of urinary symptoms, leading to 
compression of the bladder, uninhibited contractions, 
and often urethral obstruction, all of which has been 
proved years ago.13

The ability of rectal stool to induce uninhibited blad-
der contractions is well understood and was described as 
early as the 1980s; this work has been supported by 
numerous studies, although the exact mechanisms have 
yet to be defined. The uncanny ability of children to be 
cured of nocturnal enuresis by simply restoring normal 
rectal tone is a great testament to this relationship.16

What O’Regan proposed was that “in chronically 
constipated children; the rectum is never empty, neces-
sitating the repetition or maintenance of rectal sphincter 
complex contraction to maintain fecal continence. 
Consequent concomitant urethral sphincter contraction 
occurs”16p. 261. In other words, the pelvic floor contrac-
tions during voiding are not a willful process that can be 
unlearned, but a physiological response to stool with-
holding. And this could be reversed by directing therapy 
specifically at rectal dilation, in other words daily ene-
mas, with excellent results.

So what if the modern theory of dysfunctional elimi-
nation and the resultant OAB is wrong? Our research 

Figure 2. Pretreatment and posttreatment maximum rectal 
diameters: the treatment group also showed a significantly 
greater improvement in maximum rectal diameter on KUB 
when compared with the control group.
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points to a different cause altogether. We have proved 
that simply emptying the rectum repeatedly with the 
goal of restoring normal rectal tone resolves OAB in 
children more efficaciously than the standard of care. In 
fact, if the current model of voiding dysfunction were 
accurate, it should be impossible for our treatment to 
have been beneficial at all because we made no effort to 
influence pelvic floor function. Some would argue that 
our therapy would make pelvic floor contractions worse. 
Yet, in almost all children, the bladder symptoms 
resolved. And in children whose symptoms did not 
resolve, the enemas were often not successful in restor-
ing rectal tone.

Conclusion

A daily enema regimen specifically targeted at restoring 
normal rectal tone is more effective than the standard of 
care for the treatment of OAB in children.

Author Contributions

SJH contributed to the conception and design; contributed to 
the acquisition, analysis, and interpretation of data; drafted the 
manuscript; gave final approval; and agrees to be accountable 
for all aspects of work ensuring integrity and accuracy. MC 
contributed to the analysis and interpretation of data and 
drafted the manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

References

 1. Milanovic D, Sremcevic D, Perovic S, Scepanovic D, 
Krstic Z. Stenosis of the external urethral opening as one 

of the causes of recurrent urinary infections in girls: sur-
gical treatment [in Serbian]. Acta Chir Iugosl. 1989;36: 
229-237.

 2. Palmer LS. Biofeedback in the management of urinary 
continence in children. Curr Urol Rep. 2010;11:122-127.

 3. Hinman F Jr. Nonneurogenic neurogenic bladder (the 
Hinman syndrome): 15 years later. J Urol. 1986;136: 
769-777.

 4. Sillen U. Bladder dysfunction and vesicoureteral reflux. 
Adv Urol. 2008;(2008):815472.

 5. Yeung CK. The normal infant bladder. Scand J Urol 
Nephrol Suppl. 1995;173:19-23.

 6. Zerin JM, Chen E, Ritchey ML, Bloom DA. Bladder 
capacity as measured at voiding cystourethrography in 
children: relationship to toilet training and frequency of 
micturition. Radiology. 1993;187:803-806.

 7. Richardson I, Palmer LS. Clinical and urodynamic 
spectrum of bladder function in cerebral palsy. J Urol. 
2009;182:1945-1948.

 8. Hodges SJ, Patel B, McLorie G, Atala A. Posterior ure-
thral valves. ScientificWorldJournal. 2009;9:1119-1126.

 9. Chung DE, Sandhu JS. Overactive bladder and outlet 
obstruction in men. Curr Urol Rep. 2011;12:77-85.

 10. Madersbacher H. Neurogenic bladder dysfunction in 
patients with myelomeningocele. Curr Opin Urol. 
2002;12:469-472.

 11. Franco I. New ideas in the cause of bladder dysfunction in 
children. Curr Opin Urol. 2011;21:334-338.

 12. Koff SA. Relationship between dysfunctional voiding and 
reflux. J Urol. 1992;148:1703-1705.

 13. Shopfner CE. Urinary tract pathology associated with 
constipation. Radiology. 1968;90:865-877.

 14. O’Regan S, Schick E, Hamburger B, Yazbeck S. 
Constipation associated with vesicoureteral reflux. 
Urology. 1986;28:394-396.

 15. O’Regan S, Yazbeck S. Constipation: a cause of enuresis, 
urinary tract infection and vesico-ureteral reflux in chil-
dren. Med Hypotheses. 1985;17:409-413.

 16. O’Regan S, Yazbeck S, Hamberger B, Schick E. 
Constipation a commonly unrecognized cause of enuresis. 
Am J Dis Child. 1986;140:260-261.

 17. O’Regan S, Yazbeck S, Schick E. Constipation, blad-
der instability, urinary tract infection syndrome. Clin 
Nephrol. 1985;23:152-154.



The Physician’s Guide to M.O.P.   |   38   

Systematic review: the adverse effects of sodium phosphate enema
J . MENDOZA, J . LEGIDO, S . RUBIO & J. P . GISBERT

Department of Gastroenterology,

Hospital Universitario de La Princesa,

Madrid, Spain

Correspondence to:

Dr J. P. Gisbert, Playa de Mojacar 29,

Urb, Bonanza, 28669 Boadilla del

Monte, Madrid, Spain.

E-mail: gisbert@meditex.es

Publication data

Submitted 21 March 2007

First decision 13 April 2007

Resubmitted 18 April 2007

Accepted 18 April 2007

SUMMARY

Background
Sodium-phosphate enemas are widely used to treat constipation, and
are rarely associated with side effects.

Aim
A systematic review of the literature was conducted to identify the most
common adverse effects of sodium-phosphate enemas and associated
risk factors.

Methods
A systematic search was conducted in Internet (MEDLINE), and the
Cochrane Library, from January 1957 to March 2007.

Results
A total of 761 references were identified initially, and 39 relevant papers
were finally selected. The most common therapeutic indications included
constipation (63%). Sixty-eight per cent of the patients having adverse
effects had associated conditions, the most common being gastro-
intestinal motility disorders, cardiological diseases and renal failure.
Virtually, all side effects were due to water and electrolyte disturbances.
Most patients were under 18 years of age (66%) or older than 65 years
(25%). A total of 12 deaths were found.

Conclusion
The main side effects caused by sodium phosphate enemas are water
and electrolyte disturbances. The main risk factors are extreme age and
associated comorbidity.

Aliment Pharmacol Ther 26, 9–20
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INTRODUCTION

Monosodium or disodium phosphate enemas are used

for the treatment of acute and chronic constipation,

and also for colon cleaning as preparation for endo-

scopic and surgical procedures, in both children and

adults.1–3 Phosphate enemas contain sodium acid

phosphate and sodium phosphate, which have an

osmotic activity. This activity could increase the water

content and the volume of the stool, which will follow

to a rectal distension. It is thought that this induces

defecation with stimulation of rectal motility. Gener-

ally, the effect is limited to 5–10 min, which lowers

the effect of phosphate toxicity as it is evacuated with

the stool. These products have been widely used for

many years, and have been associated with minimal

adverse effects in the general population. However,

there are reports in the literature of some clinical cases

with severe side effects, even leading to death. If

defecation does not take place, pooling of the fluid in

the bowel can result in large amounts of water in the

gut, causing dehydration. On the other hand, if phos-

phate is retained in the gut lumen can potentially be

absorbed, and sudden and severe hypernatraemia and

hyperphosphataemia may result.4

Manufacturers propose a careful use of the product

in young children (<2 years) and in the elderly popu-

lation, specially if associated comorbidity as renal dis-

ease or impaired intestinal motility exists.

Nevertheless, there is a lack of information of the real

risk of phosphate enemas. We therefore considered it

necessary to conduct a systematic review to know

what are exactly the most common side effects, their

frequency, their severity and the profile of patients

with a high risk of experiencing such complications.

METHODS

We performed a literature search in Internet in the

MEDLINE database (from January 1957 to March

2007). The clinical trials register (Cochrane Controlled

Trials Register) of the Cochrane Library (number 1,

2007) was also reviewed. The following descriptors or

key words were used (in all search fields): ‘phosphate

enema or sodium phosphate enema’ or ‘phosphate-

based enema’ or (phosphate AND enema) or (fleet AND

enema) or ‘sodium phosphate laxatives’ or ‘sodium

phosphate catharsis’ or ‘sodium phosphate cathartic’.

No restriction by language or by type of publication

was introduced. Literature references included in the

papers meeting the selection criteria were also

reviewed.

We selected the articles referring to secondary

effects because of the administration of phosphate-

based enemas. Data from the articles about anorectal

or traumatic injuries were not examined because of

the different ethiopathological approach.

To analyse the results, we performed a subanalysis

according to the age criteria of the manufacturer’s rec-

ommendations (children under 2 years, children under

18 years, adults and elderly (above 65 years), to per-

form a more comprehensive analysis.

In articles evaluating the side effects of sodium

phosphate enemas, data were collected on the number

of patients, sex, age, comorbidity, indication for use,

number of units administered, deaths and their cause

when they were due to use of enemas. Data extraction

was conducted by two independent reviewers and dis-

crepancies in the interpretation were resolved by con-

sensus.

RESULTS

The search conducted initially identified a total of 773

literature references. After a first selection by reading

their abstracts, 707 references were discarded; most of

these (553) did not refer to the question in hand. A

further large group (146 references) was discarded

because they addressed about sodium phosphate clean-

ing solutions administered by the oral route. Finally,

20 articles on sodium phosphate enemas were

not included because their side effects were not

reported.5–23

The remaining 54 articles were comprehensively

analysed. Eleven of these were clinical trials, and seven

of such trials compared several cleaning methods

for performing endoscopy (sodium phosphate ene-

mas, oral laxative sachets) and secondarily analysed

adverse effects.2, 3, 24–27 The remaining four clinical

trials evaluated water and electrolyte disturbances

after enema administration.28–31 Of the remaining 43

references, we found conclusive data in 39 references,

all of them case reports and letters to the editor.32–70

We also found four references to enema-induced ano-

rectal injuries.71–74 All the cases revealed a damage in

the anorectal tissue, mainly because of a harmful

application. Because of the differential cause of dam-

age, these cases were not considered as adverse effects

10 J . MENDOZA et al.
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but as a consequence of a harmful application and

they were not considered in the review.

Out of these 39 references,32–70 the occurrence of

side effects after administration of sodium phosphate

enemas was reported in 44 patients. Twenty-two of

these patients (50%) were women and 22 men (50%).

Mean age of patients was 26 years (range, 6 weeks to

96 years).

Therapeutic indications

Therapeutic indications included constipation in 28

patients (64%)33, 37–39, 41, 42, 44–50, 52, 54–70 and prepar-

ation for diagnostic test (barium enema or colonosco-

py) or surgery in six patients (14%).32, 36, 39, 57, 64, 69

No mention was made of the indication in all other

cases (10 patients, 23%).34, 35, 38, 40, 43, 51, 53

Units administered

Units administered were difficult to assess, as dosage

was not given for all patients. Dosage was stated in a

total of 40 cases32, 33, 35–44, 46–56, 58–70 (91%), but many

of these data were incomplete or inadequate (not exact

dosage, type of enema or frequency of administration).

The exact dosage and frequency when it was given are

in Tables 1–5. The maximum number of enemas

received by a patient was 8,62 but the time interval

over which they were administered was not stated. The

maximum frequency found in all analysed studies was

six enemas over 6 h.69

Comorbidity

Regarding past medical history, 38 patients (86%) had

prior diseases,33, 36–44, 46, 47, 49–70 as summarized

below. The most common associated diseases were

gastrointestinal conditions, found in a total of 18

patients (41%), the most frequent was Hirschprung dis-

ease was reported in six cases.40, 44, 59 Neurological

diseases were reported in eight cases (18%) and cardio-

logical diseases occurred in five patients (11%). Chro-

nic renal failure was reported in six patients

(14%).53, 56, 58, 67, 68 Other conditions found are inclu-

ded in the Tables 1–5.

Side effects

The side effects mainly included metabolic disturban-

ces, particularly hyperphosphataemia, hypocalcaemia,

hypernatraemia, hypokalaemia and metabolic acidosis.

Tetany resulting from the hypocalcaemia-induced was

reported in 17 cases (34%),37, 39, 40, 43, 47, 48, 52–

56, 58, 62, 65, 69 being the most frequent complication

(the remaining complications can be consulted in

Tables 1–5).

Age

The results in all patients were stratified by age, form-

ing groups of patients under 18 years of age and

adults (over 18 years of age). In turn, separate analyses

were made in each group of patients <2 years old (in

those under 18 years) and patients older than 65 years

(in the adult group).

Paediatric age (0–18 years)

A total of 29 case reports, representing 66% of all

reported cases, were identified. Patients aged 2 years

or less (15 cases, 34% of all cases analysed)32–44 and

patients older than 2 years (14 cases, 32%)38, 40, 45–56

were separately analysed. Within the latter group, it

should be noted that almost all patients had ages ran-

ging from 1 to 5 years, we only found one case of a

child older than 5 years.

Children under 2 years of age

Nine boys (60%) and six girls (40%) were found

under the age of 2. As regards associated comorbidi-

ty, an underlying disease was found in 11 cases

(73%). Indications for prescription included constipa-

tion in six cases (40%)33, 37, 40 and colon preparation

for surgery in another three patients (20%).32, 36, 39

All cases seen in infants under 2 years of age

showed metabolic disturbances. Finally, a case was

identified in a newborn that had bone mineralization

disturbances probable because of repeated enema

used by his anorexic mother during pregnancy34

(Table 1).

Children aged 2–18 years

Seven males (50%) and seven females (50%) were

found between the ages of 2–18. Twelve of these

patients (86%) had associated comorbidity (Table 2).

The most common group of conditions were gastro-

intestinal motility disorders, found in six patients

(43%).38, 40, 47, 49, 50, 54

SYSTEMATIC REVIEW: ADVERSE EFFECTS OF SODIUM PHOSPHATE ENEMA 11
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The indication for enema was constipation in 10 cases

(71%),45–50, 52, 54–56 while no data on indication was

found in the remaining four patients (35%).38, 40, 51, 53

All patients experienced the previously reported water

and electrolyte disturbances. Other conditions included

tetany in seven cases (50%)40, 47, 52–56 and QT interval

prolongation in five cases (36%).40, 50, 53, 55, 56 One

death (7%) was identified in this group, in a male with a

significant comorbidity (gastrointestinal lymphoma and

liver transplantation).46

Adults aged 18–65 years.

In the adult group, a total of 15 cases with adverse

effects were found. Four of these occurred in patients

under 65 years of age,57–60 and 11 in patients over

65 years of age.61–70 The mean age in patients aged

18–65 years who experienced adverse effects was

52 years. They all had comorbidity of a different

severity. Water and electrolyte disturbances occurred

in all cases. We found two deaths in this group57, 60

(Table 3).

Adults over 65 years of age

Finally, 11 clinical cases, eight females and three

males with a mean age of 81 years (range: 70–96

years), were found among patients older than

65 years. They all had comorbid conditions. The most

common associated conditions were heart diseases,

reported in six patients (55%).61–64, 67, 68 Indications

included constipation in nine cases (73%)61–63, 65–68, 70

and preparation for colonoscopy or barium enema in

two patients (27%).64, 69 As regards the dosage given,

seven patients (64%) received three or more

units,61–63, 65, 66, 69, 70 and a maximum of eight doses

were received by a single patient.62 All patients

experienced water and electrolyte disturbances

(Table 4). Six patients over 65 years of age died

(55%).61–63, 67, 70 Five of these patients (45%) had been

given three or more doses,61–63, 70 and the remaining

patient had significant associated comorbidity (acute

pulmonary oedema, heart failure and chronic renal

failure).67

Mortality

Among all aforementioned studies, a total of 12 deaths

(27%) were found, six in males and six in

females.33, 36, 41, 46, 57, 60–63, 67, 70 Eleven of such deaths
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(92%) were due to water and electrolyte disturbances

secondary to administration of sodium phosphate ene-

mas. Age of dead patients ranged from 11 months36 to

91 years.67 Virtually, all dead patients were at the

extreme ages of life. Four deaths (30%)33, 36, 41, 46

occurred among patients under 18 years of age. In the

group of patients over 18 years of age, a total of

six deaths (55%)57, 60–63, 67, 70 occurred in patients

aged 64–91 years. Among adult patients aged 18–

65 years, death was only reported in two clinical cases

(Table 5).

The subgroup of adults who died included six

women (75%)60–62, 67 and two men.57, 70 All patients

under 18 years of age who died were males.33, 36, 41, 46

All dead patients except 1 (92%)61 had associated

comorbidity in all age groups studied. (Table 5).

DISCUSSION

Sodium phosphate enemas are products widely used in

both in-patient and out-patient settings. The most

common indication is for symptomatic treatment of

constipation, and to a lesser extent in preparation for

colonoscopy or surgery. There are no accurate data

about worldwide prescription of these products.

According to the manufacturer (Casen ⁄Fleet), more

than 5 00 000 000 U have been sold up to now, which

can give us an approximate idea of the widespread use

of these products.

No randomized clinical trials, meta-analysis or sys-

tematic reviews exist in the literature to answer the

question of safeness or adverse effects of these prod-

ucts. The side effects are minimal, and literature

reports only refer to the most severe cases, such as

water and electrolyte disturbances that may even be

fatal in some cases. There are various randomized clin-

ical trials comparing the tolerability and efficacy for

colon cleaning of several preparation methods for

endoscopic procedures. Such trials assessed the side

effects of phosphate enemas that were considered to

be mild and with no clinical impact. In a US study3

conducted on 157 patients, nausea (6–18%), vomiting

(0–7%) and abdominal pain (8–9%) were reported,

while abdominal distention occurred in 90% of sub-

jects receiving one enema and in 98% of patients

when two enemas were administered. Atkin et al.2

found similar results in an analysis of 721 patients

receiving a sodium phosphate enema.

It should not be forgotten that sodium phosphate

enemas are widely used, and our review only found a

minimum number of patients with side effects. Specif-

ically, the review conducted found 46 reports of side

effects of different severity, which would represent a

minimal proportion of side effects if we take into

account the widespread use of enemas. Nevertheless,

these data should be analysed with caution because of

the possible publication bias incurred, as only a

minority of side effects may be reported, and they are

probably the most severe.

As regards age distribution of patients reported as

experiencing side effects, it should be noted that most

of them were in the extreme age groups (older than

65 years and younger than 5 years, 25% and 64%,

respectively). Only five cases were reported in patients

aged from 5 to 65 years. It should therefore be

inferred that extreme ages are associated with a

greater frequency of side effects.

Comorbid conditions were noted in 86% of cases,

particularly including neurological, gastrointestinal

and renal disorders. Such associated conditions could

be related to the increased phosphate absorption

shown in some clinical trials. Thus, in the Schumann

et al. study28, high serum phosphorus levels were

shown in patients with a longer enema retention time.

There have been reports of several experimental stud-

ies in animals showing phosphorus absorption in the

colonic mucosa,29, 30 that is dependent on luminal

phosphorus levels. By contrast, other studies analysing

water and electrolyte disturbances in patients who

were prepared for colonoscopy using sodium phos-

phate enemas only showed a mild increase in serum

phosphate levels that did not reach pathological ran-

ges.26, 28 It could be hypothesized that the existence of

increased blood phosphate levels in patients with gas-

trointestinal disorders could be due to an increased

contact between enema contents and the intestinal

wall, which would promote phosphorus and sodium

absorption.

The actual dosage administered to cases reported

in the literature is difficult to assess, as neither the

dose nor the composition of enemas are adequately

reported in most publications. It should also be

noted that formulations differ depending on the

country.75 Moreover, some publications report out-

patient administration of adult enemas to paediatric

patients. Overdosage was reported in eight clinical

cases, and up to eight enemas were administered to

a 86-year-old patient.62 In this respect, it should be

noted that most dead patients had been administered

two or more enemas. An influence of the dose
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received on adverse effects and their severity is

therefore likely.

The side effects reported are related to water and

electrolyte disturbances resulting from hyperphosphat-

aemia, hypocalcaemia, hypernatraemia, and metabolic

acidosis, because of the absorptive effect of enema

components and to their inadequate elimination in

some cases, such as patients with chronic renal failure.

Therefore, an increased caution is required when ene-

mas are administered to patients with this condition.

It should be noted that virtually all deaths reported

in the literature occurred in people with extreme ages

and a significant comorbidity. Deaths were caused by

water and electrolyte disturbances, by an episode of

pneumonia and by an extensive calcification with sub-

sequent multiorgan failure in a patient with renal

transplantation and hyperparathyroidism. To sum up,

age older than 65 years and under 5 years could be

suggested as a potential risk factor for mortality,

which could be related to an increase in associated

conditions.

To summarize, it may be concluded that water and

electrolyte disturbances are the reason for the main

side effects occurring in patients administered sodium

phosphate enemas. The main risk factors include chro-

nic renal failure, diseases altering intestinal motility

(neurological, morphological, etc.), and extreme ages

of life. Adequate prescription is required in patients

with such conditions, as use of sodium phosphate ene-

mas are not risk-free, although the incidence of side

effects is nevertheless very low. By contrast, adminis-

tration of sodium phosphate enemas does not involve

a serious risk for health in patients without such risk

factors, who represent the majority of cases.
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respondents, 512 children (302 boys, 210 girls) 
had PNE; of these, 106 (20.7%) also had 
daytime incontinence. There was a marked 
reduction in the overall prevalence of PNE 
with advancing age. At 5 years old, 16.1% of 
children had PNE (20.7% boys, 10.8% girls; at 
age 9 and 19 years, 3.14% and 2.2% of 
children had PNE, respectively. However, this 
reduction was significantly more apparent 
among those with mild enuretic symptoms 
(wet 

 

<

 

3 nights/week) than in those with more 
frequent bed-wetting. Furthermore, younger 
enuretic children behaved very differently 
from adolescents and older patients. As age 
increased there was a significant tendency 
towards more severe enuretic symptoms. At 
age 5 years, 14.3% of enuretic children wet 
7 nights/week, compared with 48.3% at age 
19 years (

 

P

 

 

 

<

 

 0.001). In addition, significantly 
more adolescent boys aged 

 

>

 

10 years had 
daytime urinary incontinence than had 
enuretic children aged 

 

≤

 

10 years (32% vs 
14.6%, respectively, 

 

P

 

 

 

<

 

 0.001). Most (89%) 
parents only became aware that bed-wetting 
was a significant medical problem deserving 
attention through material in the mass media 
over the past 3–4 years.

 

CONCLUSIONS

 

The present finding suggesting that PNE 
spontaneously resolves with increasing age 
probably applies only to those with mild 
enuretic symptoms. There are significant 
differences in characteristics between 
younger enuretic children and older subjects. 
As age increases there is an increasing 
proportion of enuretic patients with more 
severe bed-wetting. Enuretic children aged 

 

>

 

10 years and adolescents have significantly 
more daytime urinary symptoms and 
incontinence. The previously reported low 
prevalence of PNE in Hong Kong was probably 
due to parental indifference to the problem.

 

KEYWORDS

 

primary nocturnal enuresis, adolescents, 
daytime symptoms 

 

OBJECTIVE

 

To evaluate any differences in the 
characteristics of primary nocturnal enuresis 
(PNE) between younger enuretic children and 
adolescents.

 

SUBJECTS AND METHODS

 

In all, 21 000 questionnaires designed to 
determine the presence or absence of bed-
wetting, diurnal incontinence, frequency of 
wetting, systemic illness, and family history, 
were sent to children aged 5–19 years from 
67 kindergartens, primary schools and 
secondary schools randomly selected by a 
computer from different areas in Hong Kong. 
In addition, questions were asked to evaluate 
when and how the parents became aware 
that bed-wetting is a significant medical 
problem deserving attention in children after 
the age of 5 years.

 

RESULTS

 

Of the 21 000 questionnaires distributed, 
16 512 (78.6%) were completed. Among the 

 

INTRODUCTION

 

Primary nocturnal enuresis (PNE), or bed-
wetting, is a very common clinical and a 
significant social problem in childhood and 
adolescence. From published epidemiological 
studies it is apparent that although the values 
vary somewhat among different countries, 
the overall prevalence of PNE remains 
relatively constant, irrespective of 
geographical locations. It was estimated 
that 20–25% of children by the age of 
4 years and 10% of children at 7 years are 
frequent bed-wetters [1–5]. In general, the 
prevalence decreases with increasing age. 

However, the condition often has a profound 
psychological and social impact on the 
affected children and their families, and 
generates significant anxiety and even 
conflicts among them.

A previous epidemiological survey for PNE in 
Hong Kong in 1995 indicated that the 
prevalence of PNE in local Chinese school 
children was surprisingly lower than all 
reported series from elsewhere [6]. Since 
then, public educational programmes both 
in Hong Kong and in surrounding Asian 
countries have been introduced. In addition, 
mass screening for PNE in Hong Kong 

through the local Student Health Service has 
been implemented. Concurrently, in a tertiary 
referral centre for PNE, we have seen a 
rapid increase in severely enuretic children, 
many of whom have never been regarded 
by their parents as having a medical 
problem until very recently. Similarly, 
results of the subsequent epidemiological 
studies in other Asian countries indicate a 
much higher prevalence of PNE than that 
reported previously in Hong Kong, and 
were similar to values reported in other 
western countries. To re-evaluate the 
actual prevalence of PNE among local 
children, a repeat epidemiological study 
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involving a much larger sample was therefore 
conducted.

 

SUBJECTS AND METHODS

 

Children aged 5–19 years from 67 
kindergartens, primary schools and secondary 
schools, with a greater emphasis on 
adolescents and teenage groups, were 
randomly selected among different areas of 
Hong Kong. A self-administered questionnaire 
comprising two sections, identical to that 
used in our previous study, was designed [6]. 
The first part of the questionnaire determined 
the demographic details, e.g. age, sex, and 
family history of enuresis; the second part 
included questions about the details of bed-
wetting problems, if any. Questions included 
were the presence of daytime wetting, night-
time wetting and frequency of wetting. In 
addition, questions were set to ask the 
parents when and how they became aware 
that bed-wetting was a significant medical 
problem that deserves attention in children 
after the age of 5 years.

Based on findings from our previous 
epidemiological study, and given an 
expectation that up to 2.5–3% of children and 
adolescents in Hong Kong are likely to have 
PNE, 21 000 questionnaires were sent to 
different schools, to ensure an adequate 
number of enuretic subjects for further 
statistical analysis. Sealed envelopes were 
provided to return the questionnaires and to 
ensure confidentiality. An information leaflet 
was attached to the questionnaire informing 
the parent of the voluntary nature of the 
study. All unreturned and incomplete 
responses were considered as nonresponders. 
Enuresis was defined as having at least one 
wet night every 3 months, as described 
previously [6]. To evaluate the factors 
associated with the severity of enuresis, 
subjects with enuresis were stratified by age. 
The frequency of bed-wetting was divided 
into three severity subgroups as 

 

<

 

3, 3–6 or 7 
wet nights/week, respectively.

The chi-square exact probability test was used 
to compare the prevalence in PNE between 
boys and girls in corresponding age groups, 
and to compare the severity of PNE and 
associated day symptoms in children and 
adolescents. To identify significant differences 
in the prevalence of PNE in boys and girls 
between different age groups, the chi-square 
test for trend was used, with 

 

P

 

 

 

<

 

 0.05 
considered to indicate statistical significance.

 

RESULTS

 

Of the 21 000 questionnaires distributed, 
16 512 (78.6%) were completed, from 7455 
(45.1%) boys and 9057 (54.9%) girls (mean 
age 13.68 years). Among these, 512 children 
had PNE, giving an overall prevalence of 3.1% 
(4.0% boys and 2.31% girls); of these 512, 106 
(20.7%) also had daytime urinary 
incontinence. There was a marked reduction 
in the overall prevalence of PNE with 
increasing age (Fig. 1). At age 5 years, 16.1% 
(20.7% boys, 10.8% girls) children had PNE, at 

7 years, 10.1% (10.7% and 9.2%, respectively) 
and at 9 and 19 years, 3.14% and 2.2% had 
PNE, respectively (Table 1). Table 1 also shows 
that there was a significant and decreasing 
trend in the prevalence of PNE in both 
genders with age (both 

 

P

 

 

 

<

 

 0.001).

Although there was a marked reduction in the 
overall prevalence of PNE with increasing age, 
it was significantly more apparent among 
those with mild enuretic symptoms (

 

<

 

3 wet 
nights/week) than in those with more 
frequent bed-wetting (Fig. 2). Overall, 82% of 

 

FIG. 1.

 

 Prevalence of PNE in Hong Kong schoolchildren.
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TABLE 1

 

 The prevalence of PNE in Hong Kong school children

 

Age, years
Male Female Total

Mean % (95% CI)enuretics/normal enuretics/normal enuretics/normal
5 48/232 22/203 70/435 16.11 (12.6–19.50)
6 38/212 20/236 58/448 12.95 (9.8–16.10)
7 36/335 23/249 59/584 10.1 (7.7–12.5)
8 19/244 17/342 36/586 6.14 (4.2–8.1)
9 19/445 11/523 30/968 3.14 (2.0–4.2)

10 11/365 15/621 26/986 2.63 (1.6–3.6)
11 16/485 7/573 23/1058 2.17 (1.3–3.1)
12 15/433 5/554 20/987 2.02 (1.1–2.9)
13 10/506 6/520 16/1026 1.55 (0.8–2.3)
14 8/523 7/481 15/1004 1.49 (0.7–2.2)
15 7/621 8/546 15/1167 1.28 (0.6–1.9)
16 22/1014 16/1277 38/2291 1.65 (1.1–2.2)
17 20/803 17/1040 37/1843 2.0 (1.4–2.6)
18 19/768 21/1060 40/1828 2.19 (1.5–2.9)
19 14/469 15/832 29/1301 2.23 (1.4–3.0)
Total 302/7455 210/9057 512/16512 3.10 (2.8–3.4)
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the adolescent subjects had 

 

>

 

3 wet nights/
week vs enuretic children aged 5–10 years 
(42.3%, 

 

P

 

 

 

<

 

 0.001, Table 2). As age increased 
there was a greater proportion of enuretic 
subjects with more severe bed-wetting. 
Daytime urinary incontinence was 
significantly more prevalent in adolescents 
than enuretic children (Table 2). Moreover, the 
prevalence of daytime urinary incontinence 
was significantly greater in adolescent boys 
than in boys aged 5–10 years (32% vs 14.6%, 
respectively, 

 

P

 

 

 

<

 

 0.001). In general, enuretic 
symptoms in the adolescent subjects were 
more severe than those in children. At age 
5 years, only 14.3% of enuretic children wet 
7 nights/week, compared with 48.3% at age 
19 years (

 

P

 

 

 

<

 

 0.001; Fig. 3).

Of the children with PNE, 39% considered 
that PNE was not a serious problem, while 
61% of the children considered it as a serious 
problem with a significant impact on their 
daily life. Among these children, 28% became 
aware of this problem in the last 6 months, 
21% had been aware for 1–2 years, 4% for 
3–4 years and only 7% for 

 

>

 

5 years.

 

DISCUSSION

 

Nocturnal enuresis is an old but still prevalent 
clinical problem in childhood and 
adolescence. The traditional view is that in 
most cases bed-wetting is due to a 
developmental immaturity of voiding control, 
and most enuretic children will ultimately 
acquire normal control with age. However, 
previous studies showed that, although 
spontaneous resolution can continue 
throughout childhood and adolescence, 
enuretic problems may persist in 1.5–3% of 
the adult population [7–10]. Previous studies 
also show that the frequency and severity of 
wetting episodes progressively increases with 
age; those with severe symptoms are much 
more likely to have persistent problems into 
adult life [11,12].

A previous epidemiological study for PNE in 
Hong Kong revealed a low prevalence in local 
Chinese schoolchildren; at 5 years old, only 
10.4% of boys and 6.6% of girls had PNE. The 
prevalence decreased rapidly with increasing 
age and by 7 and 10 years old, only 4.9% and 
1.2% of boys and 0.5% and no girls had 
enuresis, respectively [6]. These values were 
significantly lower than all previously 
published series from other countries 
[1–5,13–18].

 

FIG. 2.

 

 Severity of PNE in children.
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TABLE 2

 

 The severity of NE in younger children and adolescents, and the incidence of daytime urinary 
incontinence in enuretic younger children and adolescents, as n (%)

 

Condition Children (5–10 years) Adolescents (

 

>

 

10 years) Total P
Severity of PNE

 

<

 

3 wet nights/week 161/279 (57.7) 42/233 (18.0) 203/512

 

<

 

0.001

 

>

 

3 wet nights/week 118/279 (42.3) 191/233 (82.0) 309/512

 

<

 

0.001
Daytime continence
Male 25/171 (14.6) 42/131 (32.1) 67/302

 

<

 

0.001
Female 13/108 (12.0) 26/102 (25.5) 39/210

 

<

 

0.001
Total 38/279(13.6) 68/233 (29.2) 106/512

 

<

 

0.001

 

FIG. 3.

 

 Severity of PNE vs age.
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Interestingly, most Chinese traditionally 
regarded faecal and/or urinary incontinence 
as normal for young infants and small 
children until the age of 4–5 years. Until 
recently, most people, and even medical 
practitioners, regarded bed-wetting as a 
normal phenomenon that does not warrant 
any intervention or treatment. Most parents 
would be reluctant to take a child with bed-
wetting to seek medical advice until a very 
late age, and even if they do, the advice they 
receive from the medical practitioner most 
often would be simple observation, with a 
reassurance that the condition will disappear 
with time. This relative indifference or apathy 
within the Chinese community for PNE 
probably resulted in the low prevalence values 
reported in our previous epidemiological 
survey [6]. However, since the previous 
epidemiological study in the mid 1990s, an 
intensive public educational programme on 
NE has been introduced in Hong Kong, 
through a series of health talks, seminars, 
public lectures, featured articles, but most 
importantly via various mass media channels, 
including television and radio interviews, 
newspapers and magazines. In parallel with 
these there was a rapid increase in public 
awareness of PNE and the number of enuretic 
patients encountered in our clinic increased 
rapidly. Results from the present survey also 
show that more realistic epidemiological 
values can be obtained when the target study 
population has sufficient knowledge and 
interest in the problem, once misconceptions 
arising from traditional belief have been 
corrected.

The most important finding of the present 
study is that there were significant 
differences in characteristics between 
younger enuretic and older children. Although 
the overall prevalence of PNE decreased with 
increasing age, the proportion of patients 
with severe enuretic symptoms (wetting 

 

>

 

3 nights/week) progressively increased. A 
significant proportion of adolescents (82%) 
had either moderate or severe enuresis, 
whereas most enuretic children (57.7%) have 
much milder bed-wetting with less than one 
enuretic episode/week. At age 5 years, only 
14.3% of enuretic children wet 7 nights/week, 
compared with 48.3% at 19 years old 
(

 

P

 

 

 

<

 

 0.001). Notably, the results of a previous 
epidemiological study of PNE in adolescents 
and adults up to the age of 40 years indicated 
that the prevalence of PNE remained rather 
static, with no further significant decrease 
after the age of 10 years, and 

 

>

 

2% of both 

men and women remained enuretic. Of these 
affected adults, over half wet 

 

≥

 

3 nights/week, 
and a quarter had enuretic symptoms every 
night [10]. These findings therefore strongly 
suggest that the enuretic children with 
more severe symptoms probably have a 
significantly greater chance of persistent PNE 
in adult life. It is arguable therefore that for 
these groups of enuretic children with very 
severe symptoms, investigations and active 
treatments should be started at a much earlier 
age.

PNE is a heterogeneous disorder with various 
underlying pathophysiological mechanisms, 
causing in common a mismatch between the 
nocturnal bladder capacity and the amount of 
urine produced during sleep at night, in 
association with a simultaneous failure of 
conscious arousal, or waking, in response to 
the sensation of bladder fullness. Recent 
studies showed the important role of bladder 
dysfunction, e.g. small functional bladder 
capacity, instability during sleep, and detrusor 
hypercontractility caused by BOO, in the 
pathogenesis of PNE in children, especially 
those who are refractory to treatment 
[19–23]. Our previous epidemiological study 
of PNE in adolescents and adults showed a 
significantly higher incidence of urinary 
symptoms (frequency, urgency and 
incontinence), which were suggestive of 
underlying bladder dysfunction in adults with 
PNE, compared to normal controls [10]. 
Moreover, previous studies on bladder 
function in adult patients with PNE showed 
that the great majority (

 

>

 

90%) of adult 
enuretics had underlying detrusor 
overactivity, and 70% of the patients had 
urodynamic evidence of functional BOO [24]. 
This present study also showed that the 
incidence of daytime urinary symptoms was 
significantly higher in adolescents than 
younger enuretic children aged 

 

≤

 

10 years. 
The present finding suggesting that PNE will 
spontaneously resolve with age probably 
applies only to those with mild enuretic 
symptoms. Those with severe enuretic 
symptoms probably represent a more 
pronounced and refractory form of the 
condition, often associated with underlying 
bladder dysfunction, and would be more likely 
to have persistent enuretic symptoms into 
adult life [25–29]. This important finding may 
offer new clues to the poor treatment 
response in some enuretic patients with very 
severe symptoms. Further study of this group 
of adults with PNE, who in general have more 
pronounced and persistent symptoms than 

younger enuretic children, may provide 
further insights into the complex 
pathophysiology of these various subtypes, 
and ways to refine the management of this 
heterogeneous disorder.

In conclusion, PNE is as prevalent in Hong 
Kong Chinese schoolchildren as in western 
populations. The present finding suggesting 
that PNE will spontaneously resolve with age 
probably applies only to those with mild 
enuretic symptoms; with increasing age there 
is a greater proportion of enuretic children 
with more severe bed-wetting. Enuretic 
children aged 

 

>

 

10 years, and adolescents, 
have significantly more daytime urinary 
symptoms and incontinence. The previously 
reported low prevalence of PNE in Hong Kong 
was probably due to parental indifference to 
the problem.
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