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        What is orthostatic dysregulation? 

 School-aged children and adolescents are known to be suscep-
tible to orthostatic intolerance with recurrent syncope  1   and 
orthostatic dizziness.  2   It has been estimated that 15 – 47% of 
children will have a syncopal episode before reaching adult-
hood.  3,4   These common medical problems in children were 
considered as normal developmental phenomena and were 
scarcely studied in most countries  5 – 8   until 1980 except in 
Sweden, Germany and Japan. In these latter countries these 
abnormalities have been recognized as orthostatic dysregula-
tion (OD). Children with OD have a variety of symptoms such 
as recurrent dizziness, chronic fatigue, headache and syncope, 

resulting in impairment of quality of life in proportion to the 
severity of the illness. 

 Major physiological abnormalities involved in OD are impair-
ment of circulatory adjustment against gravitational stress. Circu-
latory dynamics are stable while resting in the supine position 
because most of the vessels are oriented at heart-level with the 
lowest intravascular hydrostatic pressure. When rising, changes in 
hydrostatic pressure cause imbalance of blood distribution in the 
dependent areas. Major changes include venous blood transloca-
tion of >500   mL from the intrathoracic region to the lower part of 
the body,  9   resulting in a decrease of stroke volume. Counteracting 
circulatory mechanisms are immediately activated to maintain 
blood pressure, and hence, preservation of optimal tissue per-
fusion: these include compensatory vasoconstriction of resistance 
arteries and capacitance vessels and heart rate acceleration elic-
ited through the barorefl ex system. As a result, mean blood pres-
sure during upright posture can be kept at or slightly higher than 
the basal level with an increase of total peripheral resistance, 
despite reduction of cardiac output of as much as 20%.  10,11    
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  Subsets of orthostatic dysregulation 

 Individuals with OD have impairment of compensatory mecha-
nisms, and abnormal cardiovascular responses to orthostatic stress. 
Four subsets, so far, have been recognized using a non-invasive 
beat-to-beat blood pressure and heart rate monitoring device 
(Finometer/Portapres;    Fig. 1 ): (i) instantaneous orthostatic hypo-
tension (INOH); (ii) postural tachycardia syndrome (POTS); (iii) 
neurally mediated syncope; and (iv) delayed orthostatic hypoten-
sion. This classifi cation was based on the proposal by Thulesius.  12   

 Instantaneous orthostatic hypotension is the most common 
type of orthostatic intolerance in children and adolescents, and 
it involves a large arterial pressure drop with delayed recovery 
immediately after active standing when using a non-invasive 
fi nger arterial pressure monitoring system.  13   The origin of this 
disorder seems to be partly impaired sympathetic activation 
of resistance vessels, because increases in norepinephrine in 
response to standing are suppressed, and  l -threo-3,4-dihydroxy-
phenylserine, a precursor of natural norepinephrine, is effective 
to increase blood pressure in these patients.  14   Diagnostic criteria 
for INOH, as determined using the normal limit of beat-to-
beat blood pressure responses to active standing in 173 healthy 
children aged 6 – 18   years, are as follows:  15   mild form,  ≥ 60% 
decrease in mean arterial pressure with a recovery time of  ≥ 20   s, 
or  ≥ 60% decrease in mean arterial pressure with a recovery time 
of  ≥ 25   s; severe form, reduction in systolic arterial pressure 
(SAP)   of  ≥ 15% during the later stage of standing (3 – 7   min after 
standing) in addition to the mild form. (According to data for our 
controls, the normal limit of SAP reduction during the later stage 
of standing was determined to be 15%). The false-positive rate of 
the standing test with these criteria was 4.3% in our healthy con-
trols (six out of 140 subjects aged 6 – 18   years). 

 Postural tachycardia syndrome involves marked tachycardia 
during upright posture without obvious hypotension. Responsi-
ble mechanisms are postulated to involve loss of plasma volume, 
insuffi cient venous constriction or hyperadrenergic response to 
orthostatic stress. The criteria are as follows: increases in heart 
rate during standing of  ≥ 35 beats/min, or heart rate during active 
standing of  ≥ 115 beats/min.  15   

 Neurally mediated syncope involves sudden onset of faint-
ing/near-fainting associated with vasodepression during stand-
ing with or without bradycardia. 

 Delayed orthostatic hypotension causes systolic arterial 
pressure reduction of  ≥ 15% during the later stage of standing 
(3 – 4   min or later after standing for children) without INOH.  

  Research on orthostatic dysregulation 

 These common medical problems in children were considered as 
normal developmental phenomena and have scarcely been stud-
ied in most countries except Sweden, Germany   and Japan. In 
these countries these abnormalities have been recognized as OD 
in the half century since Brück and Oltmann fi rst reported their 
experience in the pediatric fi eld.  16   OD research in Japan started 
in May 1959 when the research meeting was fi rst held by Okuni.  17   
The annual meeting was continued for 15   years, and abstracts 
were reported in the domestic journal,  Clinical Research  

      

     Fig.   1     Subsets of orthostatic dysregulation. (a) Normal orthos-
tatic response: when a child stands up actively, blood pressure (BP) 
drops initially and then recovers rapidly within 17 s on average. 
(b,c) Instantaneous orthostatic hypotension. Abnormal BP respons-
es to active standing: (b) recovery time for mean BP  ≥ 25 s or (c) that 
of  ≥ 20 s with a  ≥ 60% decrease in mean BP at the initial drop. Mild 
form indicates a gradual recovery of BP; severe form involves 
decrease of BP. (d) Postural tachycardia syndrome: increases in 
heart rate during standing of  ≥ 35 beats/min or heart rate during 
active standing of  ≥ 115 beats/min. (e) Neurally mediated syncope: 
sudden onset of fainting/near-fainting associated with vasodepres-
sion during standing with or wtihout bradycardia. (f) Delayed 
orthostatic hypotension: systolic arterial pressure reduction of 
 ≥ 15% during the later stage of (child type) standing (3 – 4 min or 
later after standing).   
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(in Japanese), and other textbooks.  18   Thereafter, members of the 
Japanese autonomic society have developed further research in 
this fi eld.  19 – 21   

 It is noteworthy that in the USA a very similar disease to OD, 
orthostatic intolerance/POTS, has been recognized since the mid-
dle of 1980, and was intensively studied in adult patients by two 
major research groups, led by Robertson  22,23   and Low.  24 – 26   They 
investigated the genetics, pathophysiology, diagnosis and treat-
ments in addition to terminology. Later Stewart  et al.  also carried 
out studies in the pediatric fi eld, and reported three different types 
of POTS from the aspect of peripheral circulation.  27,28   POTS has 
also drawn attention from another fi eld in relation to chronic 
fatigue syndrome  29   or psychiatric diseases such as panic disorder.  30   
In 1991 Tanaka  et al.  fi rst reported a new type of OD involving 
standing dizziness in children.  31   At the end of that year, Dambrink 
 et al . reported similar teenage cases with postural dizziness.  32   
Thereafter, Tanaka  et al . found many children with OD having 
similar pathophysiology, and reported it as a new entity in 1999, 
INOH, which is characterized by a large initial pressure drop and 
delayed recovery causing insuffi cient cerebral circulation.  33   INOH, 
which can be detected with diffi culty   using a conventional sphyg-
momanometer, is the most common type in Japanese children. 
This is different from initial orthostatic hypotension (attributed 
only to vasodilatation in the working muscle through local mech-
anisms) reported by Wieling  et al.   34   

 Nowadays the study of OD has expanded to aerospace medi-
cine, including post-fl ight orthostatic intolerance.  35   Many recent 
studies in the USA and Europe have supported again the import-
ance of OD in the medical clinic and applied physiology. 36 – 38     

  Aspect of psychosomatic disease 

 The autonomic nervous system manages most of the bodily 
functions, including the cardiovascular system, gastrointestinal, 
urinary and bowel functions, temperature regulation, reproduc-
tion, metabolic and endocrine systems. Therefore, patients with 
OD may also have some symptoms associated with dysfunction 
of these organs. Additionally, this system is responsible for the 
reaction to acute stress, so called ‘fl ight or fi ght response’. It is 
also largely infl uenced by chronic psychosocial stress. Students 
and workers who are overloaded sometimes develop a burnout 
syndrome, which involves the autonomic nervous system.  39   Pre-
vious studies reported that Japanese children with symptoms of 
OD have psychosocial problems including personality,  40   human 
relationship  41   and family problems.  42,43   In agreement   with this, 
more than half of the children with OD have school refusal 
(phobia) and 30 – 40% children with school refusal have OD.  44   
From this view, therefore, OD can also be categorized as a 
psychosomatic disorder in Japan.  45,46    

  Need for practical guidelines 

 Previous Japanese studies reported that the prevalence of OD 
increases before adolescence and reaches a peak of 15% in ado-
lescents aged 14 – 15   years.  47   According to a recent large investi-
gation performed by the Japanese Ministry of Welfare and Labor 
in 1999, OD is one of most common disorders in the pediatric 
clinics, with a prevalence of 8.5% in outpatients aged 10 – 15   years. 

This fi gure seems to be much higher in Japanese children than in 
their Caucasian counterparts, probably because of the racial 
difference in the cardiovascular control.  48 – 50   

 Because most of patients with OD often have psychosocial 
or psychiatric problems, it is impossible to make a defi nite 
diagnosis within the limited short time in the primary care setting. 
There are, however, no evidence-based diagnostic criteria and 
treatments or a consensus guideline. For these reasons, the 
present clinical practice guideline provides evidenced-based 
recommendations for the diagnosis and treatment of OD. 

 The aim and the policy of these practical guidelines are: (i) 
intended use by clinicians working in primary care settings both 
in the rural areas as well as in big cities from the viewpoint of the 
psychosomatic aspect; (ii) provision of algorithms for exclusion 
of latent organic diseases, direction for appropriately diagnosing 
this disorder and a simple checklist for the assessment of psycho-
social problems; (iii) support of selected treatments by evidence-
based studies or, otherwise, by the consensus of the committee 
members and the International Network of Pediatric Hypotension/
Syncope (INPHS) members; (iv  ) provision of criteria for the four 
subsets of OD, including the different cardiovascular responses 
to the orthostatic test, to clarify diagnosis of OD, thereby ena-
bling initiation of treatment (also included are simple criteria for 
referral to the experts); and (v) provision of algorithms for treat-
ment during the fi rst month in primary care settings.  

  Methods 

 The Japanese Society of Psychosomatic Pediatrics (JSPP) devel-
oped a working subcommittee representing a wide range of pri-
mary care and subspecialty groups. The subcommittee, chaired 
by one pediatrician, included representatives from the JSPP, the 
Japanese Autonomic Society, the Japan Pediatric Association, 
and the Japanese Society of Pediatric Cardiology. The subcom-
mittee reviewed basic literature on current practices in the treat-
ment of children with OD. The subcommittee developed a series 
of research questions to direct an extensive evidence-based 
review, in partnership with the INPHS. 

 Literature search was conducted using MEDLINE (from 1966), 
the Japana Centra Revuo Medicina (JCRV; from 1983), the National 
Institute of Informatics (NSCSIS; from 1900), the National Diet 
Library (NDL-OPAC; from 1948) in addition to the past stock of 
information from each member. A total of 419 citations (17 Japa-
nese textbooks, 13 Japanese papers and 588 English-language 
papers  ) were identifi ed by the search strategies for further analysis. 
Finally 71 papers were selected and listed in the references. 

 The draft of the clinical practice guidelines underwent exten-
sive peer review by committees and 50 board members of the 
JSPP, the INPHS, and other individuals identifi ed by the sub-
committee. Liaisons to the subcommittee were also invited to 
distribute the draft to entities within their organizations. Com-
ments were compiled and reviewed by the subcommittee co-
chairpersons, and relevant changes were incorporated into the 
guideline. Recommendations for diagnosis include four major 
steps: (i) initial evaluation; (ii) Determination of different types 
of OD; (iii) evaluation of the severity; and (iv) judgment of 
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psychosocial factors. The algorism shown in    Figure 2  may help 
diagnosis. 

  Initial evaluation 

 This needs careful history, physical examination and laboratory 
tests to eliminate other disorders.  51   

 Careful history is the fi rst and essential process of the diag-
nostic strategy. Medical interview should be done with the child 
and his/her parents, separately. A variety of symptoms are usu-
ally presented by the parents, because children with OD cannot 
express themselves properly. The OD checklist  47,52   (     Table 1 ) may 
help to save time in the interview. 

 Physical examination and laboratory tests are necessary for 
elimination of other disorders that can cause similar clinical 
symptoms of orthostatic intolerance; these include hypo/hyper-
thyroidism, brain tumor, iron defi ciency anemia, Addison’s dis-
ease, cardiomyopathy, primary pulmonary hypertension and so 

on. Recommended investigations including laboratory tests are 
listed in    Table 2 . 

 Medication with antihypertensive drugs or antidepressants 
are important factors to be considered.  53    

  Determination different types of OD 

 As mentioned here, four subsets, so far, have been recognized 
using a non-invasive beat-to-beat blood pressure and heart rate 
monitor (Finometer/Portapres, Amsterdam, The Netherlands  ): 
(i) INOH; (ii) POTS; (iii) neurally mediated syncope; and (iv) 
delayed orthostatic hypotension. 

 This guideline provides a new simple method (the new ortho-
static test; cf.    Table 3 ;    Fig. 3 ). This test was newly developed to 
determine the aforementioned subsets of OD. The method 
includes measurement of initial recovery time of blood pressure 
(necessary for determining INOH): a conventional Schellong’s 
orthostatic test. If you do not have a non-invasive beat-to-beat 

           Fig.   2     Algorithm for diagnosis of   orthostatic dys-
regulation. ECG, electrocardiogram; EEG, electro-
encephalogram  ; INOH, instantaneous orthostatic 
hypotension; NMS, neurally-mediated syncope; 
OH, orthostatic hypotension; POTS, postural tach-
ycardia syndrome.   
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needed because subtle fi ndings or new historical information 
may change the entire differential diagnosis. Reappraisal may 
consist of obtaining details of history and re-examining patients 
as well as review of the entire work-up. If unexplored clues to 
possible cardiac or neurological disease are apparent, further 
cardiac and neurological assessment is recommended. In these 
circumstances, consultation with appropriate specialty services 
may be needed. An additional consideration is psychiatric illness 
and hyperthyroidism in the case of recurrent syncope.  

  Recommendations for treatment 

 The clinician should develop a comprehensive management plan 
focused on the target outcomes. The treatment plan includes   the 
recommendations addressed in the following six major issues 
related to treatment of children with OD. These should be 
selected according to the assessment of physical severity and 
psychosocial background: (i) guidance and education for parents 
and children; (ii) non-pharmacological treatment; (iii) contact 

blood pressure monitor in the lab, the auscultatory method indi-
cated in  Table 3  will be helpful. The new orthostatic test has been 
successfully used in the clinical setting.  54   For categorization the 
diagram shown in    Figure 4  may be helpful.  

  Evaluation of OD severity 

 The guideline recommends determination of the severity of OD as 
mild, moderate or severe depending on the result of the new ortho-
static test in combination with impairment of quality of life in children. 
Choose a higher degree of the severity when both are inconsistent 
(   Table 4 ). Because there has not been defi nite evidence to determine 
the severity, consensus of the committee was adopted with regard to 
the reference value of the orthostatic test in Japanese children.  

  Assessment of psychosocial background potentially 
affecting OD 

 Psychosocial problems   may exacerbate physical symptoms via the 
autonomic nervous system in children (biopsychosocial interac-
tion). Stressful life events including being bullied by friends, poor 
school achievement, bad relationship with parents and so on are 
often associated in children’s OD. It is not uncommon for children 
with OD to have poor self-esteem. It is very important to identify 
and treat these psychosocial problems in order to support children 
with OD, although it is diffi cult for most pediatricians to fi nd suf-
fi cient time for proper assessment in the clinical practice setting. 
The practice guideline provides a simple checklist (   Table 5 ) that 
can be used to investigate the psychosocial background affecting 
OD based on statistical evidence.  55,56     

  Reappraisal 

 Once the evaluation, as outlined, is completed and no cause of 
symptoms has been determined, reappraisal of the work-up is 

     Table   1     Screening checklist for orthostatic dysregulation     

  Three or more major manifestations  
Two major and one or more minor manifestations  
One major and three or more minor manifestations  
Major manifestations  
   A: Susceptibility to vertigo and dizziness on standing  
   B: A tendency for fainting in the standing position, which in 
  severe cases leads to fall  
   C: Nausea on taking a hot bath, or on encountering unpleasant 
  experiences  
   D: Palpitation and/or dyspnea after mild exercise  
   E: Diffi culty in getting out of bed  
Minor manifestations  
   A: Pallor  
   B: Anorexia  
   C: Occasional umbilical colic (severe abdominal pain)  
   D: Fatigability  
   E: Frequent headache  
   F: Motion sickness  

     Table   2     Recommended investigation including laboratory tests     

  Urinary analysis, stool blood  
Total blood counts, blood electrolytes, renal function, liver function, 
 thyroid function, plasma cortisol level  
Electrocardiogram, chest X-ray.  

     Table   3     New orthostatic test for determination of four subsets of 
OD     

  Environment  
   A test room should be quiet and comfortable for children.  
   Bed height should be adjusted for each child; if it is too high, 
  a foot step should be supplied.  
   Orthostatic test should be performed during the morning.  
   Caution: the test often causes false negative results if done in 
  the afternoon.  
Equipment  
   Prepare a sphygmomanometer or an aneroid-type manometer, 
  a stethoscope, a clamp, a stopwatch an ECG monitor, a 
  resuscitation kit.  
   Record age, sex, height and bodyweight.  
   Staffs should observe the child during the test.  
Preparation for children  
   Explain to the child fully about the devices and methods used 
  in the test. Also explain that the test does not cause pain.  
   Give the child instructions to remember the symptoms they feel: 
  e.g. orthostatic dizziness, blackout vision, headache, palpitation 
  and fatigue during the test. Also instruct them to say 
  immediately if they feel sick, because the test will be stopped.  
Test protocol  
   1. Rest for 10   min in the supine position. Put a manometer cuff 
  on the arm. Set an ECG monitor. A stethoscope should be fi xed 
  on the arm around the brachial artery  
   2. Measure blood pressure and heart rate three times after a 
  10   min rest. Determine and record the middle value of these  
   3. Infl ate the air to the cuff at the level of the middle value of 
  systolic blood pressure and pinch a rubber tube of the manometer 
  by a clamp in order not to defl ate. Use a stethoscope and hear 
  the Korotokof sounds of the brachial artery, which you can hear 
  very slightly if the instructions have been correctly followed.  
   4. Tell the child to stand up actively and start measurement using 
  a stopwatch while listening using a stethoscope.  
   5. At the beginning of standing, the Korotokof sounds disappear 
  once, and then appear again (after 17   s in average). Stop the 
  stopwatch. The time (s) displayed on the stopwatch corresponds 
  to the recovery time of blood pressure at the initial drop.  
   6. Take off the clamp and defl ate the cuff  
   7. Measure blood pressure and heart rate by conventional method 
  at 1,3,5,7 and 10   min.  

      ECG, electrocardiogram  ; OD, orthostatic dysregulation.      
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with school personnel; (iv) use of adrenoceptor stimulants and 
other medications; (v) strategies of psychosocial intervention; 
and (vi) psychotherapy. 

 The guideline recommends step-by-step treatment as shown 
in    Figure 5 . 

  Guidance and education 

 The core symptoms of OD (i.e. orthostatic intolerance including 
chronic fatigue, disability in the morning, insomnia) can result in 
multiple areas of dysfunction relating to a child’s performance at 
home, in school, or in the community. The initial goal of treatment 
should be to minimize dysfunction and to improve or to correct 
parental recognition of the disease. Overall explanation includes 
the mechanisms responsible for OD, genetic tendency,  57 – 59   dys-
function of autonomic nervous system and psychosocial back-
ground. This may help patients and their parents to understand 
disability due to the core symptoms. The fact that the majority of 
the patients grow out of their disability and have a good prognosis 
may reduce the anxiety in patients and their parents. 

 Desired results include (i) increase in knowledge regarding 
features and characteristics of the disease in patients, parents and 
teachers; and (ii) decreased parental anxiety and nervousness 
derived from prolonged refractoriness and disability in patients.  

  Non-pharmacological treatment 

 Non-pharmacological treatment prior to medication is emerging 
as a new front-line therapy; this includes physical maneuver  , 

training to improve physical fi tness, water drinking, salt supple-
mentation and correction of sleep – wake pattern. 

 Physical maneuver   can prevent blood shift towards the lower 
part of the body and maintain brain circulation during upright 
posture; this includes slow standing while keeping the head 
down, leg crossing  60   and stamping.  61   

 Mild physical training such as walking and swimming is recom-
mended. This prevents muscle weakness and increases sympathetic 
activity. Leg muscles plays an important role as a blood pump to 
improve venous return to the heart and increase cardiac output.  62   

 Water drinking (1500   mL/m 2 )  63   and salt supplementation 
(additional 3 – 6   g/day) are effective to increase plasma volume 
and to maintain blood pressure level.  64,65   

 The sleep – wake pattern is usually disrupted to various degrees 
in children with OD in association with a disturbed circadian 
rhythm of sympathetic and parasympathetic activation.  66,67   Some 
patients exhibit a large difference in circulatory response to 
standing between morning and evening; orthostatic hypotension 
is marked only in the morning. Forced rising of sleeping patients 
by the parents is often unsuccessful in the early morning. 
Although voluntary correction of the sleep – wake pattern is nec-
essary, excessive parental intervention is not recommended. 

 Desired results include reduction of disability to improve 
daily life, and obtaining of maximum effect of additional phar-
macological treatments. Moreover, increased independence in 
self-care is desirable.  

  Contact with school personnel 

 Support from school is important co-medical care for school-age 
patients. When an OD child is stigmatized as a school latecomer 
because of morning low blood pressure, school personnel should 
be informed and educated with regard to the pathophysiology of 
OD. Enhanced safety in the community for occurrence of syn-
cope or orthostatic hypotension during prolonged standing or in 
hot weather should be offered. School teachers should realize 
that decreased concentration and, therefore, reduced academic 
performance are also characteristics of OD, due to decreased 
cerebral circulation.  68   Supplementary lessons should be offered for 
an OD child when required. Target outcome includes decreased 
anxiety as a result of understanding by peers, improved academic 
performance at school and improved self-esteem.  

  Medical treatment 

 Adrenoceptor stimulants and other medications such as ergot 
alkaloids may be used in combination with non-pharmacological 
treatment in children with moderate or severe OD. For most chil-
dren, medication is effective in the management of the core 
symptoms of orthostatism. In many cases, medication also 
improves the child’s ability and academic performance, and 
decreases anxiety, thereby reducing parental anxiety. It usually 
takes more than 1 week to see results and, therefore, children 
sometimes stop taking medication. Clinicians should educate 
children about the importance of self-managed medication. 

 Medications currently available include  � -adrenoceptor ago-
nists,  69 – 71   ergotamines,  � -adrenoceptor blockers  72   and  L -threo-
3,4-dihydroxyphenylserine  .  14   This   guideline does not include the 

           Fig.   3     Measurement of initial recovery time of blood pres-
sure. This is necessary for determining instantaneous orthos-
tatic hypotension. If you do not have a non-invasive beat-to-beat 
blood pressure monitor in the lab then the auscultatory method 
described here will be helpful.   
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latter as a treatment for OD because the Ministry of Welfare and 
Labor has not yet confi rmed its offi cial usage in Japan.    Table 6  
lists available medications and their doses. 

 The best dose of a medication for a given child is the one that 
leads to optimal effect in the required time. The dosing schedules 
vary slightly depending on target outcomes, although no consist-
ent controlled studies compare different dosing schedules. For 
example, if there is a need for relief of symptoms only in the 
morning, bedtime + early-morning dosing can be recommended. 
In addition, relief of symptoms in the afternoon requires a thrice-
daily schedule (bedtime, early morning and noon). Bedtime dos-
ing, however, of dihydroergotamine mesylate should be avoided 
because of the side-effect of insomnia. Children who fail to show 
positive effects or who experience intolerable side-effects on fi rst-
line medication should be moved to second-line medication. 

 Drugs listed in Table 6 are generally considered safe medica-
tions, with few contraindications to their use. Side-effects occur 
early in treatment and tend to be mild and short-lived. The most 
common side-effects are decreased appetite, nausea and stomach 
ache. Most of these symptoms can be successfully managed by 
the parallel use of anti-acid drugs. Nevertheless, if symptoms are 
not relieved, second-line treatments should be recommended. 

 According to the Drugs in Japan Ethical Drugs 2008   (Japan 
  Pharmaceutical Information Center; Jiho, Tokyo, Japan, 2008), 
midodrine hydrochloride and amezinium metilsulfate   are 
contraindicated in children with hyperthyroidism. Dihydroer-
gotamine mesilate, metabolized through the CYP3A4   enzyme 
pathway, is contraindicated in children taking drugs having the 
same resolution pathway. 

 As indicated here, lack of response to treatment also should 
lead clinicians to assess the accuracy of the diagnosis and the 
possibility of undiagnosed coexisting conditions.  

  Psychosocial intervention 

 As described in the ‘Guidance and education’ section, the core 
symptoms of OD often severely affect normal daily activities, 
resulting in prolonged school absenteeism. Long-term school 
absence causes multiple areas of dysfunction including delayed 
academic performance, isolation from social activity and a lack 
of communication with school peers, as usually seen in children 
with chronic diseases. Approximately 50% children with OD 
have a disturbed sleep – wake pattern and are unable to get up 
until noon, but they usually recover their vigor in the evening. 
Their parents, therefore, likely misunderstand these behaviors as 

           Fig.   4     Classifi cation of subset by the new orthos-
tatic test. BP, blood pressure; HR, heart rate  ; INOH, 
instantaneous orthostatic hypotension; SBP, systo-
lic blood pressure.   
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     Table   4     Evaluation of severity of orthostatic dysregulation.             

laziness or truancy, which thus causes deterioration of the child –
 parent relationship. 

 Several studies reported that children with OD have a charac-
teristic personality trait from early childhood. Parents often 
notice children’s behavior patterns including being sensitive to 
parent’s mood, excessively reading peoples faces but with being 
silent. From the aspect of psychoanalysis, repressed feelings 
such as anger, sadness, envy and loneliness over a long period 
from their early childhood can cause disintegration of the self as 
a person on the later life stage and adolescence. In these children 
abnormal behaviors, depressed mood, irritability, panics and out-
bursts are often observed, but these are profoundly related with 
self-hate, low self-esteem and lack of self-control  . 

 Strategies for psychosocial intervention need to stop the spi-
ral of physical and behavioral abnormalities complicated by neg-
ative parental attitude. These strategies are often applied in severe 
cases and in moderate cases involving psychosocial problems 
during the initial treatment. 

 Repeated explanation is essential to parents, school personnel 
and classmates regarding the mechanisms of autonomic dysfunc-
tion and associated symptoms: orthostatic dizziness, recurrent 
syncope, chronic fatigue, morning tiredness and being late for 
school are caused by insuffi cient cerebral circulation and hypo-
tension. If the explanation is not able to be understood, then 
translation of the results of the orthostatic test into a graphic 
form is helpful. 

 At home or school, negative feeling and attitude towards chil-
dren with OD should be contraindicated. Educate parents to 
bring up their children to be independent. Encouraging children 
to go to school is not usually successful. 

 The initial goal of intervention should be to improve rela-
tionships with parents, siblings, teachers, and peers, decreased 
disruptive behaviors or withdrawal and increased self-care.   It is 
helpful for the parents to explain the average prognosis of OD. 
The symptoms reduce in autumn and winter but increase again 
from early spring. In moderate cases approximately 50% of 

     Table   5     Simple checklist for determination of psychosocial 
background     

  1. Symptoms are alleviated when the child is absent from school  
2. Symptoms repeat in cycles of remission and relapse  
3. Symptoms are exacerbated if the child hears what he/she is 
 nervous about  
4. Severity of physical symptoms fl uctuates during the day  
5. The child has two or more physical complaints  
6. Physical symptoms sometimes (or more often) vary within 
 the span of a single day  

           Fig.   5     Step-by-step treatment in accordance with the degree of 
the severity and psychosocial involvement. Recommendation: treat-
ment should be started in accordance with the degree of severity and 
of psychosocial involvement, determined using the new orthostatic 
test and the checklist, respectively. N, negative; P, positive.   

     Table   6     Medication for orthostatic dysregulation     

  7 – 9   years 10 – 12   years 13   years    

(First-line treatment) 
 Midodrine hydrochloride 
 twice a day  †   (mg)

1 – 2 2 2 – 3  

(Second-line treatment) 
 Dihydroergotamine 
 mesylate (mg)

1  ‡  1 § 1 §   

Amezinium metilsulfate    †   (  mg) 2.5 2.5 – 5 5 – 10  
Propranolol ¶  (mg) 10  †  †  10  †  †  10  ‡    

         †  Early morning and evening ;    ‡  early morning and early afternoon ; 
  § 2   mg in the morning and 1   mg early afternoon ;   ¶ use only for postural 
tachycardia syndrome ;    †  †  once a day in the early morning.       
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patients return to school 1 year after, 70 – 80% after 2 – 3   years. 
In severe cases approximately 30% return to school 1 year 
after. It takes more   than 2 – 3   years to return to normal life.  73    

  Psychotherapy 

 This guideline does not recommend psychotherapy in the pri-
mary care setting. If children or parents request it, or a doctor 
decides that it is necessary, it is preferable to refer to community 
resources in the early stage. Unfortunately, a doctor working in 
the rural area may have no option for referral, and necessarily 
will implement psychotherapy by him/herself. In this case strate-
gies for therapy (facilities and amenity including a calm interview 
room separated from the primary care room and suffi cient time 
for interview of >30   min) should be developed. Children and 
parents should be interviewed separately. 

 The focus of psychotherapy is on the child’s physical, emo-
tional or behavior problems, family relationship, and the solving 
of these problems, which are usually complicated by negative 
parental attitude as described in an earlier section. 

 Psychological interventions must be directed at the child and 
should be designed to change the child’s emotional status (e.g. 
play therapy) or thought patterns (e.g. cognitive therapy or cog-
nitive behavior therapy). It is important to learn specifi c tech-
niques to improve the emotional state. Counseling, one of the 
most popular and important techniques, is recommended. 

 Briefl y, listen to the patient’s story with sympathy, not pas-
sively but actively, and try to accept and empathize   with the 
patient. This encourages the patient to express their feelings 
through more active verbal communication. 

 For children, counseling should initially focus on the sub-
ject’s physical symptoms, life schedule (e.g. what time to get up 
or to sleep, meals, exercise, hobbies etc.) and how to cope with 
their disability. It is better to keep school matters out of the fi rst 
session. When a patient complains about parents or school 
affairs, a therapist should listen carefully and reply positively 
with a nod. If you fi nd physical or behavioral improvement in a 
patient, approve of their efforts, as behavior therapy. This creates 
a good relationship with a patient. 

 It is not uncommon for parents to have great anxiety about 
their child’s illness, delayed academic performance, and the 
child’s future including advance to an upper school. Parents of 
children with severe OD often develop a depressive state. Repeti-
tive explanation and, in some cases, assurance that children will 
surely improve in the future are effective in keeping parents posi-
tive. In these cases, a therapist is sometimes involved in the 
patient’s anxiety or dependency; this is so-called transference 
and counter-transference. Training of self-refl ection is a useful 
technique to disengage from emotional involvement.  

  Referral to experts 

 It is recommended that the patient be followed up every 1 – 2   weeks. 
When treatment is not effective, enhance non-pharmacological 
treatment and choose another medication. If the treatment is not 
effective up to 4   weeks after the fi rst visit, referral to expert doctor 
for OD is recommended.     
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