
Guidelines for the Care of People with Spina Bifida

Osteoporosis and Bone Health

Introduction

Those who care for individuals with Spina Bifida (SB) are often aware that there is a high rate of
fracture in their patients. There is an understanding that this risk of fracture is likely associated
with a decrease in mobility and a presumption of bone fragility or frailty in individuals with SB.
Research confirms that individuals with SB experience high rates of fractures.1–3 Data vary on
the specifics of the age distribution for fracture occurrence in individuals with SB. There is
evidence of a bimodal presentation for the pediatric ages < 6 years of age and between 10-12
years of age having increased fracture rates;1 other data indicate the highest fracture rates for
individuals that are 2-10 years of age,3 and other research concludes the highest fracture rates
between individuals 8-14 years of age.2 Most research consistently notes that fracture rates
decrease in older children with SB into early adulthood. Higher level lesions in SB as well as
non-ambulatory status resulted in the highest rates of fracture, concluding that this
sub-population are at particular risk.1–4

Fractures in individuals with SB may present very differently, leading to potential delays or
missed diagnosis. Less than half of the individuals with fractures had impairments in mobility;
there was a lack of edema in 88% of the individuals found to have fracture and only about 20%
had pain in the fracture site. Further, the radiological changes varied from the findings seen in
the general population, likely related to the presence of osteoporosis.5 Individuals with SB who
sustain a fracture are at increased risk for secondary fractures, prompting consideration to
shortening the duration of immobilization and developing a specialized treatment plan to prevent
other complications.2,4

Though there is no consensus on screening for osteoporosis in individuals with SB, literature
supports the presence of lower bone mineral density, osteopenia, and osteoporosis compared to
same-aged peers.6–12 As can be anticipated, individuals with SB who have higher level of spinal
cord involvement and non-ambulatory status tend to have lower bone mineral densities
compared to individuals with SB who have lower spinal lesions and who are ambulatory, and
compared to peers without SB. In younger adults with SB, 33% have been found to have
osteoporosis.13 The choice of location of bone mineral density screening in individuals with SB is
also a challenge due to variation in standardization, age, and weight bearing status.
A close comparison to SB is cerebral palsy, where decreased mobility from birth leads to
decreased bone density accrual rather than normal accrual. There is ongoing work in the
population with cerebral palsy to better understand osteoporosis risks, diagnosis and
treatment.14

Another comparison is with individuals with traumatic spinal cord injury (SCI), where there is a
sudden and rapid decline in bone mineral density after the initial neurological injury occurs.
Individuals with traumatic SCI are found to have lower bone mineral density in the hip, distal
femur and proximal tibia compared to peers. Further, there is a rapid decline in bone mineral
density that occurs following SCI. Study rates vary but are as high as 20% in some studies.
This is compared to a loss of 1%-2% annually in the general population, and a more rapid loss
of 2%-4% annually for the first 5-10 years after menopause and with aging. Early initial
screening, ongoing monitoring, treatment interventions including pharmacological, nutraceutical,
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and exercise related therapeutics, and assessment of treatment effectiveness are
recommended for individuals with traumatic SCI.15

Consideration should be given to the impact of body composition, nutraceutical and biochemical
factors in the bone health of individuals with SB. Children with SB were found to have higher
body fat percentages, altered lipid panels, higher rates of vitamin D deficiency, lower calcium
levels, and lower alkaline phosphatase levels, but also had lower parathyroid levels, indicating
an alteration in the normal physiological response.15 As vitamin D and phosphate levels are
found to be lower in children with SB at baseline, attention to the dosage and duration of vitamin
D supplementation may be necessary to help improve their bone health.17 Special attention to
adequate dietary intake of calcium is also an important part of the care of individuals with SB.18

Optimizing physical therapy, exercise, and weight bearing interventions may prove to be an
important key to improving the bone health of individuals living with SB.15,19,20 Though
bisphosphonate and other pharmaceutic interventions are not approved for treatment of
osteoporosis in children, they may prove to play an important role in adults with SB.15,21,22

However, it is important to note that in the case of adults with SB, there are some recent
controversies regarding the role of calcium and vitamin D supplements in reducing the risk of
fracture and of the value of measuring calcium and vitamin D levels. There are also
disagreements about the benefits of DEXA scans to measure bone density, and uncertainty
surrounding the potential benefits of bisphosphonate therapy. The reason for this disunity is that
none of these therapies and measurements have been adequately studied in the population of
adults with SB. We anticipate that there will be further clarification of this matter in future
updates of this Guideline.

Further consideration should be given to those individuals with or at risk for the development of
chronic kidney disease (CKD) due to the impact that CKD has on mineral and bone metabolism.
Individuals with CKD are at risk of developing CKD-mineral and bone disorder (CKD-MBD)
which results in decreased calcitriol, increasing serum phosphorus levels with resultant pulling
of calcium from bones. Further, this is associated with increasing PTH from the kidneys resulting
in further leaching of calcium from the bones. It is important to monitor calcium, phosphorus,
PTH and vitamin D in these individuals especially for individuals with SB who are already at risk
of decreased bone mineralization, osteoporosis, and fractures. Dietary and pharmacological
treatments may be necessitated to address CKD-MBD. These may include decreasing dietary
phosphorus, calcitriol, calcium supplementation, phosphate binders, dialysis, or renal
transplantation.

The following guidelines seek to improve bone health and lead to fracture prevention for
individuals with SB through screening, prevention, therapeutic interventions, and treatment.

Outcomes

Primary
1. To improve bone health and prevent osteoporosis for individuals living with SB across

the lifespan.
2. To promote appropriate screening measures including laboratory evaluation,

radiographic imaging or otherwise to correctly classify bone health and diagnose
osteoporosis in individuals with SB.
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3. To promote appropriate interventions and treatment regimens to improve bone health
and treat osteoporosis for people living with SB.

Secondary
1. To prevent the secondary complications of poor bone health and osteoporosis for

individuals living with SB across the lifespan, such as fractures, decreased safe mobility,
chronic pain, and spinal deformity.

Tertiary
1. To educate health care professionals caring for those living with SB on proper monitoring

for the development of poor bone health and osteoporosis and initiation of appropriate
treatment for this condition when necessary.

2. To educate individuals living with SB on optimal strategies to prevent osteoporosis and
develop a lifetime care model program to maintain optimal bone health across the
lifespan.

3. To mitigate effects of poor bone health and osteoporosis on quality of life in individuals
living with SB.

0-11 months 
Clinical Questions

1. Should all individuals with SB be started on Vitamin D supplementation during infancy? 
And at what dosage?

2. Should the amount of Vitamin D supplementation for breastfed infants with SB be higher
than the recommended amount for infants without SB? 

3. Do infants with SB have equal bone density to same-age infants during the first year of
life?

Guidelines:
1. All breastfed infants, partially breastfed infants, and infants receiving less than 400 IU of

vitamin D via formula should receive daily vitamin D supplementation of at least 400
IU/day.23, 24 From birth to 6 months of age, infants should receive at least 200 mg/day of
calcium. This increases to a recommended calcium intake of 260mg/day from 6 to 11
months of age. 25

2. Consideration should be given to supplementation of vitamin D at the recommended
daily allowance for a longer duration for individuals with SB with the goal of improving
vitamin D levels, bone metabolism, and a possible reduction in fracture risk.17

3. Infants with certain medical conditions and/or pharmaceutical interventions may be at
increased risk for vitamin D deficiency. These individuals may benefit from screening for
vitamin D deficiency with therapeutic interventions to achieve adequate vitamin D levels.
Some of these conditions may include seizure disorders on certain anti-epileptic drugs,
HIV disease on antiretroviral therapy, CKD, sickle cell anemia, cystic fibrosis, spinal cord
dyscrasias and SB.19,26,27 In addition, higher latitudes, use of sunscreen, and darker skin
tones may result in increased risk of vitamin D deficiency.

4. Serum 25-OH-D concentrations in infants and children should be ≥50 nmol/L (20
ng/mL).23,24

5. Individuals with vitamin D deficiency should be repleted until normalized. 25-Oh-D levels
should be followed every 3 months and PTH and bone-mineral status every 6 months
until normalized.23,24 If repletion and/or ongoing support does not result in normalization
of vitamin D levels or obtaining goal vitamin D level, consultation with an endocrinologist
is recommended. (clinical consensus).
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6. The health care team should ensure that families of children with SB receive regular
education about the importance of vitamin D and strive to ensure supplementation is
available in their communities. 23,24 (clinical consensus).

7. For individuals with SB who are undergoing blood work in this period for other
considerations, the addition of a vitamin D screen should be considered. (clinical
consensus).

1-2 years 11 months 
Clinical Questions

1. Does supplementation with calcium and vitamin D help improve bone density? If so,
what is the appropriate dose range for these supplements?

2. How should children with SB and CKD related to reflux nephropathy be monitored for
osteoporosis and what supplements, if any, are appropriate for this subpopulation?

3. Does exercise-based therapy and gait training prevent or decrease the onset of
osteoporosis? 

4. Is there a benefit to the bone health of non-ambulatory children to engage in gait trainer
and exercise programs?  

5. How does the development of bone density/bone health differ by spinal cord lesion level
and ambulatory versus non-ambulatory toddlers 1-2 years 11 months with SB? Is there
a role for bone density (DEXA) monitoring in this age group?  

6. Is there a correlation between bone density and fractures in toddlers 1-2 years 11
months with SB?  

Guidelines:
1. All breastfed infants, partially breastfed infants, and infants receiving less than 600 IU

dietary intake of vitamin D should receive daily vitamin D supplementation of at least 400
IU/day.23,24 Children from 1-2 years 11 months should maintain a daily calcium intake of
700 mg/day. 25

2. Individuals ages 1-2 years 11 months should consume a maximum of 16-24 ounces of
cow’s milk per day to avoid iron deficiency (HealthyChildren.org). Other dietary sources
can be utilized to help achieve the recommended daily amount of vitamin D intake.
Individuals who consume alternatives to vitamin D cow’s milk may not be receiving
adequate amounts of dietary vitamin D and calcium. These milk alternatives include soy
milk, goat’s milk, and milk from almonds and other nuts. For these individuals and
families, a detailed dietary history may be helpful. In addition, a referral to a dietitian
should be considered to ensure adequate vitamin D and calcium intake through diet or
supplementation. (clinical consensus).

3. For individuals with SB, consideration should be given to supplementation of vitamin D at
the recommended daily allowance for a longer duration with the goal of improving
vitamin D levels, bone metabolism, and a possible reduction in fracture risk.17

4. Strong consideration should be given to screening for vitamin D deficiency in individuals
with SB due to the high rates of occurrence and benefits of intervention.16,17,26,28 An ideal
time to obtain such screening may be during routine screening laboratory studies for
age.

5. Individuals with certain medical conditions and/or pharmaceutical interventions may be
at increased risk for vitamin D deficiency. These individuals may benefit from screening
for vitamin D deficiency with therapeutic interventions to achieve adequate vitamin D
levels. Some of these conditions may include seizure disorders on certain anti-epileptic
drugs, HIV disease on antiretroviral therapy, chronic use of proton-pump inhibitors, CKD,
sickle cell anemia, cystic fibrosis, spinal cord dyscrasias and SB.19,26,27 In addition, higher
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latitudes, use of sunscreen, and darker skin tones may result in increased risk of vitamin
D deficiency.

6. Serum 25-OH-D concentrations should be ≥50 nmol/L (20 ng/mL).24,25

7. Individuals with vitamin D deficiency should be repleted until normalized. Levels of
25-Oh-D should be followed every 3 months and PTH and bone-mineral status every 6
months until normalized.24,25 If repletion and/or ongoing support does not result in
normalization of vitamin D levels or obtaining goal vitamin D level, consultation with an
endocrinologist is recommended. (clinical consensus).

8. The health care team should ensure that families receive regular education about the
importance of vitamin D and strive to ensure supplementation is available to infants and
children in their communities. Providers should consider referral to clinical dietitians as
appropriate. 23 (clinical consensus).

9. Education on the increased risk of fracture, especially for those with higher spinal cord
level of involvement, as well as atypical presentation of fracture should be part of routine
provider visits.1–5

10. For non-ambulatory individuals with SB, weight bearing exercises may help improve
bone health, reduce contractures, pain, and other complications.18-20,29

11. Ambulatory individuals with SB should be encouraged to maintain ambulatory status,
involvement in sports and exercise and be supported with the necessary durable medical
equipment (DME) to maintain functional status.7 (clinical consensus).

12. Those at risk for the development of CKD due to neurogenic bladder or other underlying
conditions should be followed by urology and/or nephrology as part of their health care
team. Screening may include serum cystatin and/or glomerular filtration rate.30 (clinical
consensus).

 

3-5 years 11 months  
Clinical Questions

1. Does supplementation with calcium and vitamin D help improve bone density? If so,
what is the appropriate dose range for these supplements?

2. Does exercise-based therapy and gait training prevent or decrease the onset of
osteoporosis? 

3. Is there a benefit to the bone health of non-ambulatory for individuals in this age group to
engage in gait trainer and exercise programs?  

4. How does the development of bone density/bone health differ by spinal cord lesion level
and ambulatory versus non-ambulatory children 3-5 years 11 months with SB? 

5. Is there a role for bone density (DEXA) monitoring? If so, where should measurements
of bone mineral density be taken? 

6. Is there a correlation between bone density and fractures in children 3-5 years 11
months with SB?

7. How does precocious or early puberty and its treatments (GnRH agonists) impact bone
health among children in this age group?  

8. How should individuals with SB and CKD related to reflux nephropathy be monitored for
osteoporosis, and what supplements if any are appropriate for this subpopulation?

Guidelines
1. Children who are not consistently receiving greater than 600 IU of vitamin D through

dietary sources of vitamin D should be maintained on daily vitamin D supplementation of
at least 400-600 IU/day.22,23 Three-year-old children should have calcium intakes of 700
mg/day, and the dose should be increased to a daily recommended calcium intake of
1,000mg/day for 4-5 years 11 months old.24
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2. Consideration should be given to supplementation of vitamin D at the recommended
daily allowance for a longer duration for individuals with SB with the goal of improving
vitamin D levels, bone metabolism, and a possible reduction in fracture risk.16

3. Strong consideration should be given to screening for vitamin D deficiency in individuals
with SB due to the high rates of occurrence and benefits of intervention.15,16,25,27

Laboratory screening should be coordinated with blood draws for routine screening and
other surveillance whenever possible.

4. For individuals who have sustained fractures either traumatic or non-traumatic,
screening for vitamin D deficiency and osteoporosis should be strongly considered.
(clinical consensus).

5. Individuals with certain medical conditions and/or pharmaceutical interventions may be
at increased risk for vitamin D deficiency. These individuals may benefit from screening
for vitamin D deficiency with therapeutic interventions to achieve adequate vitamin D
levels. Some of these conditions may include seizure disorders on certain anti-epileptic
drugs, HIV disease on antiretroviral therapy, chronic use of proton-pump inhibitors, CKD,
sickle cell anemia, cystic fibrosis, spinal cord dyscrasias and SB.19,26,27 In addition, higher
latitudes, use of sunscreen, and darker skin tones may result in increased risk of vitamin
D deficiency.

6. Serum 25-OH-D concentrations should be ≥50 nmol/L (20 ng/mL).23,24

7. Individuals with vitamin D deficiency should be repleted until normalized. Levels of
25-Oh-D should be followed every 3 months and PTH and bone-mineral status every 6
months until normalized.22,23 If repletion and/or ongoing support does not result in
normalization of vitamin D levels or obtaining goal vitamin D level, consultation with an
endocrinologist is recommended. (clinical consensus).

8. The health care team should ensure that families receive regular education about the
importance of vitamin D and calcium and strive to ensure supplementation is available to
children in their communities. Individuals who consume alternatives to vitamin D cow’s
milk may not be receiving adequate amounts of dietary vitamin D and calcium. These
milk alternatives include soy milk, goat’s milk, almond and other nut milk. For these
individuals and families, a detailed dietary history may be helpful. In addition, a referral to
a dietitian should be considered to ensure adequate vitamin D and calcium intake
through diet or supplementation.23 (clinical consensus).

9. Education on the increased risk of fracture, especially for those with higher spinal cord
level of involvement, as well as atypical presentation of fracture should be part of routine
provider visits.1–5

10. For non-ambulatory individuals with SB, weight bearing exercises may help improve
bone health, reduce contractures, pain, and other complications.18-20, 29

11. Ambulatory individuals with SB should be encouraged to maintain ambulatory status,
involvement in sports and exercise and be supported with the necessary durable medical
equipment (DME) to maintain functional status.7 (clinical consensus).

12. Those at risk for the development of CKD due to neurogenic bladder or other underlying
conditions should be followed by urology and/or nephrology as part of their health care
team. Screening may include serum cystatin and/or glomerular filtration rate.30 (clinical
consensus).

6-12 years 11 months 
Clinical Questions

1. Does supplementation with calcium and vitamin D help improve the bone density in
children with SB? And if so, what is the appropriate dose range for these supplements?
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2. How does precocious or early puberty and its treatments (GnRH agonists) impact bone
health?

3. Does exercise-based therapy and gait training prevent or decrease the onset of
osteoporosis? 

4. Is there a benefit to the bone health of non-ambulatory children 6-12 years 11 months
with SB to engage in gait trainer and exercise programs?  

5. How does the development of bone density/bone health differ by spinal cord lesion level
and ambulatory versus non-ambulatory children 6-12 years 11 months with SB? 

6. Is there a role for bone density (DEXA) monitoring? If so, where should measurements
of bone mineral density be taken? 

7. Is there a correlation between bone density and fractures?
8. How should individuals with SB and CKD related to reflux nephropathy be monitored for

osteoporosis and what supplements if any are appropriate for this subpopulation?   
Guidelines

1. Children who are not consistently receiving greater than 600 IU of vitamin D through
dietary sources of vitamin D should be maintained on daily vitamin D supplementation of
at least 400-600 IU/day.22, 23 Individuals ages 6-8 should receive daily calcium intakes of
1000 mg/day, and individuals ages 9-12 years 11 months of age are recommended a
daily calcium intake of 1,300mg/day. 25

2. Consideration should be given to supplementation of vitamin D at the recommended
daily allowance for a longer duration for individuals with SB with the goal of improving
vitamin D levels, bone metabolism, and a possible reduction in fracture risk.17

3. Consideration should be given to screening for vitamin D deficiency in individuals with
SB due to the high rates of occurrence and benefits of intervention.16,17,26,28

4. Individuals with certain medical conditions and/or pharmaceutical interventions may be
at increased risk for vitamin D deficiency. These individuals may benefit from screening
for vitamin D deficiency with therapeutic interventions to achieve adequate vitamin D
levels. Some of these conditions may include seizure disorders on certain anti-epileptic
drugs, HIV disease on antiretroviral therapy, chronic use of proton-pump inhibitors, CKD,
sickle cell anemia, cystic fibrosis, spinal cord dyscrasias and SB.19,26,27 In addition, higher
latitudes, use of sunscreen, and darker skin tones may result in increased risk of vitamin
D deficiency.

5. Serum 25-OH-D concentrations should be ≥50 nmol/L (20 ng/mL).23,24

6. Individuals with vitamin D deficiency should be repleted until normalized. Levels of
25-Oh-D should be followed every 3 months and PTH and bone-mineral status every 6
months until normalized.23,24 If repletion and/or ongoing support does not result in
normalization of vitamin D levels or obtaining goal vitamin D level, consultation with an
endocrinologist is recommended. (clinical consensus).

7. The health care team should ensure that families and individuals with SB receive regular
education about the importance of vitamin D and strive to ensure supplementation is
available to children age 6-12 years 11 months in their communities. Individuals who
consume alternatives to vitamin D cow’s milk may not be receiving adequate amounts of
dietary vitamin D and calcium. These milk alternatives include soy milk, goat’s milk,
almond and other nut milk. For these individuals and families, a detailed dietary history
may be helpful. In addition, a referral to a dietitian should be considered to ensure
adequate vitamin D and calcium intake through diet or supplementation.23 (clinical
consensus).

8. Education on the increased risk of fracture, especially for those with higher spinal cord
level of involvement, as well as atypical presentation of fracture should be part of routine
provider visits.1–5
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9. Individuals with SB should participate in the education on the increased risk of fracture,
the importance of safe transfer, and fall prevention. (clinical consensus).

10. For non-ambulatory individuals with SB, weight bearing exercises may help improve
bone health, reduce contractures, pain, and other complications.18-20, 29

11. Ambulatory individuals with SB should be encouraged to maintain ambulatory status,
involvement in sports and exercise and be supported with the necessary durable medical
equipment (DME) to maintain functional status.7 (clinical consensus).

12. Those at risk for the development of CKD due to neurogenic bladder or other underlying
conditions should be followed by urology and/or nephrology as part of their health care
team. Screening may include serum cystatin and/or glomerular filtration rate. (clinical
consensus).

13-17 years 11 months 
Clinical Questions

1. How does puberty impact bone health?  
2. Does supplementation with calcium and vitamin D help improve bone density? And if so,

what is the appropriate dose range for these supplements? 
3. Does exercise-based therapy and gait training prevent or decrease the onset of

osteoporosis? 
4. Is there a benefit to the bone health of non-ambulatory individuals 13-17 years 11

months with SB to engage in gait trainer and exercise programs?  
5. How does the development of bone density/bone health differ for ambulatory versus

non-ambulatory individuals? 
6. Is there a role for bone density (DEXA) monitoring? And if so, where should

measurements of bone mineral density be taken? 
7. For individuals 13-17 years 11 months with a history of osteoporosis or multiple

fractures, is there a role for pharmacological interventions to prevent osteoporosis such
as bisphosphonate therapy?

8. Is there a correlation between bone density and fractures in individuals 13-17 years 11
months with SB?

9. How should children with SB and CKD related to reflux nephropathy be monitored for
osteoporosis and what supplements, if any, are appropriate for this subpopulation?

Guidelines
1. Individuals 13-17 years old who are not consistently receiving greater than 600 IU of

vitamin D through enriched whole milk in combination with other dietary sources of
vitamin D should be maintained on daily vitamin D supplementation of at least 400-600
IU/day.23,24 Individuals from 13-17 years 11 months of age are recommended to receive a
daily calcium intake of 1,300mg/day. 25

2. Consideration should be given to supplementation of vitamin D at the recommended
daily allowance for a longer duration for individuals with SB with the goal of improving
vitamin D levels, bone metabolism, and a possible reduction in fracture risk.17

3. Consideration should be given to screening for vitamin D deficiency in individuals with
SB due to the high rates of occurrence and benefits of intervention.16, 17, 26, 28

4. Individuals with certain medical conditions and/or pharmaceutical interventions may be
at increased risk for vitamin D deficiency. These individuals may benefit from screening
for vitamin D deficiency with therapeutic interventions to achieve adequate vitamin D
levels. Some of these conditions may include seizure disorders on certain anti-epileptic
drugs, HIV disease on antiretroviral therapy, chronic use of proton-pump inhibitors, CKD,
sickle cell anemia, cystic fibrosis, spinal cord dyscrasias and SB.19, 26, 27 In addition,
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higher latitudes, use of sunscreen, and darker skin tones may result in increased risk of
vitamin D deficiency.

5. Individuals with vitamin D deficiency should be repleted until normalized. Levels of
25-Oh-D should be followed every 3 months and PTH and bone-mineral status every 6
months until normalized.23,24 If repletion and/or ongoing support does not result in
normalization of vitamin D levels or obtaining goal vitamin D level, consultation with an
endocrinologist is recommended. (clinical consensus).

6. The health care team should ensure that families and individuals with SB receive regular
education about the importance of vitamin D and strive to ensure supplementation is
available in their communities. Individuals who consume alternatives to vitamin D cow’s
milk may not be receiving adequate amounts of dietary vitamin D and calcium. These
milk alternatives include soy milk, goat’s milk, almond and other nut milk. For these
individuals and families, a detailed dietary history may be helpful. In addition, a referral to
a dietitian should be considered to ensure adequate vitamin D and calcium intake
through diet or supplementation.23 (clinical consensus).

7. Education on the increased risk of fracture, especially for those with higher spinal cord
level of involvement, as well as atypical presentation of fracture should be part of routine
provider visits.1–5

8. Individuals with SB should participate in the education on the increased risk of fracture,
the importance of safe transfer, and fall prevention. (clinical consensus).

9. For non-ambulatory individuals with Spina Bifida, weight bearing exercises may help
improve bone health, reduce contractures, pain, and other complications.17-19,28

10. Ambulatory individuals with SB should be encouraged to maintain ambulatory status,
involvement in sports and exercise and be supported with the necessary durable medical
equipment (DME) to maintain functional status.8 (clinical consensus).

11. Those at risk for the development of CKD due to neurogenic bladder or other underlying
conditions should be followed by urology and/or nephrology as part of their health care
team. Screening may include serum cystatin and/or glomerular filtration rate. (clinical
consensus).

12. Providers should consider screening DEXA scan due to the increased risk of reduced
bone mineral density and osteoporosis. Pharmacological interventions should be
considered for individuals found to have osteopenia or osteoporosis.7,13,20-22 (clinical
consensus).

13. The International Society for Clinical Densitometry (ISCD) can be utilized as a reference
point regarding the definition of low bone mineral density and osteoporosis for the
pediatric population. Similarly, the ISCD may be utilized as a reference point of minimal
interval of bone density re-assessment of 6-12 months, guidelines of interpretation and
reporting for the pediatric population.31

 
18+ years 
Clinical Questions

1. When should screening for osteoporosis in adults with SB begin?
2. How does osteoporosis and associated problems (fractures, chronic pain decreased

mobility spinal deformity) affect quality of life in adults with SB? 
3. What interventions for osteoporosis are beneficial in adults with SB? 
4. Do pharmacological interventions help prevent osteoporosis in adults with SB?  
5. Are pharmacological interventions helpful in adults with SB and osteopenia or

osteoporosis? 
6. Do exercise programs help prevent osteoporosis in adults with SB?  
7. Are exercise programs helpful in adults with SB and osteopenia or osteoporosis? 
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8. Is the level of spinal cord involvement correlated with the severity of osteoporosis in
adults with SB? 

9. How does functional status and mobility relate to the severity of osteoporosis in adults
with SB? 

10. Do bone density in adults with SB correlate with increased risk of fracture?  If so, what
type of fracture?  

11. Where should bone density in adults with SB be measured? 
12. How should adults with SB and CKD related to reflux nephropathy or other conditions be

monitored for osteoporosis and what supplements, if any, are appropriate for this
subpopulation?

Guidelines
1. Adults who are not consistently consuming adequate vitamin D of 600 IU/day should

receive supplemental vitamin D 600 IU/day (ages 18-69 years) and vitamin D 800 IU/day
(age 70 years +).24 (clinical consensus).

2. Adult men from the age of 19-70 years should receive a recommended daily calcium
intake of 1,000mg/day. Whereas adult women from ages 19-51 years should receive
1,000mg/day of calcium intake and women 51-70 years have an increased daily calcium
recommendation of 1,200mg/day. All adults over the age of 70 should receive
1,200mg/day of calcium.25

3. Consideration should be given to universal supplementation of all adults living with Spina
Bifida with vitamin D 600 IU/day (ages 18-69 years) and vitamin D 800 IU/day (age 70+).
This consideration is especially important for individuals in the winter/spring seasons,
who live at higher latitudes, or are of African American or Hispanic descent or with
darker pigmented skin tone. Supplementation of calcium for anyone who is not
consistently receiving the recommended daily intake of calcium should be considered.
(clinical consensus).

4. Adults should routinely be screened for vitamin D deficiency. Vitamin D deficiency is
common in the general population and found to be even higher in individuals with
SB.16,17,26,28

5. Individuals with certain medical conditions and/or pharmaceutical interventions may be
at increased risk for vitamin D deficiency. These individuals may benefit from screening
for vitamin D deficiency with therapeutic interventions to achieve adequate vitamin D
levels. Some of these conditions may include seizure disorders on certain anti-epileptic
drugs, HIV disease on antiretroviral therapy, chronic use of proton-pump inhibitors, CKD,
sickle cell anemia, cystic fibrosis, spinal cord dyscrasias and SB.19, 26, 27

6. Individuals with vitamin D deficiency should be repleted until normalized. Levels of
25-Oh-D should be followed every 3 months and PTH and bone-mineral status every 6
months until normalized.24 (clinical consensus). If repletion and/or ongoing support does
not result in normalization of vitamin D levels or obtaining goal vitamin D level,
consultation with an endocrinologist is recommended. (clinical consensus).

7. The health care team should ensure that individuals with SB receive regular education
about the importance of vitamin D and strive to ensure supplementation is available in
their communities. Individuals who consume alternatives to vitamin D cow’s milk may not
be receiving adequate amounts of dietary vitamin D and calcium. These milk alternatives
include soy milk, goat’s milk, almond and other nut milk. For these individuals and
families, a detailed dietary history may be helpful. In addition, a referral to a dietitian
should be considered to ensure adequate vitamin D and calcium intake through diet or
supplementation.23 (clinical consensus).

8. Providers should perform DEXA scan screening in individuals with SB if previous
screening has not been completed in adolescence. Pharmacological interventions
should be considered for individuals found to have low bone density or
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osteoporosis.7,13,20-22,32 The ISCD adult position statement may be utilized as a resource
for information regarding assessment and standardization.31

9. Individuals with SB should be screened prior to the routine United States Preventative
Task Force (USPTF) recommendations due to increased risk. (clinical consensus).

10. Individuals with SB and caregivers should be educated on the increased risk of fracture,
the importance of safe transfer, and fall prevention, as well as the potential of atypical
presentation of fractures.1–5 (clinical consensus).

11. For non-ambulatory individuals with SB, weight bearing exercises may help improve
bone health, reduce contractures, pain, and other complications.17-19, 28

12. Ambulatory individuals with Spina Bifida should be encouraged to maintain ambulatory
status, involvement in sports and exercise and be supported with the necessary durable
medical equipment (DME) to maintain functional status.7 (clinical consensus).

13. Those at risk for the development of CKD due to neurogenic bladder or other underlying
conditions should be followed by urology and/or nephrology as part of their health care
team. Screening may include serum cystatin and/or glomerular filtration rate. (clinical
consensus).

Research Gaps

1. Do individuals with SB from birth-11 months of age have equal bone density during their
first year of life to individuals of the same age who do not have SB? 

2. Is there a role for bone density (DEXA) monitoring in individuals from 12 months-2 years
11 months of age with SB?

3. Is there a correlation between bone density and fractures in individuals with SB?  
4. Is there a benefit to the bone health of non-ambulatory 1-2 year 11-month-olds with SB

to engage in gait trainer and exercise programs?  
5. Is there a role for bone density (DEXA) monitoring of individuals 0-12 years 11 months?

If so, where should measurements of bone mineral density be taken?  
6. How should children with SB and CKD related to reflux nephropathy be monitored for

osteoporosis and what supplements, if any, are appropriate for this subpopulation?
7. Precocious puberty typically has a positive impact on bone mineralization. However,

bone density declines more rapidly after menopause. How does treatment impact this
trend of bone density?

8. For individuals ages 13-17 years 11 months with a history of osteoporosis or multiple
fractures, is there a role for pharmacological interventions such as bisphosphonate
therapy to prevent osteoporosis?

9. When should screening for osteoporosis begin for individuals ages 18+?
10. How does osteoporosis and associated problems (fractures, chronic pain decreased

mobility spinal deformity) affect quality of life in adults with SB? 
11. What interventions for osteoporosis are beneficial in adults with SB? 
12. Do pharmacological interventions help prevent osteoporosis in adults with SB?  
13. Are pharmacological interventions helpful in adults with SB and osteopenia or

osteoporosis? 
14. Do exercise programs help prevent osteoporosis in adults with SB?  
15. Are exercise programs helpful in adults with SB and osteopenia or osteoporosis? 
16. Is the level of spinal cord involvement correlated with the severity of osteoporosis in

adults with SB? 
17. How does functional status and mobility relate to the severity of osteoporosis in adults

with SB? 
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18. Do bone density in adults with SB correlate with increased risk of fracture? If so, what
type of fracture?  

19. Where should bone density in adults with SB be measured? 
20. How should individuals ages 18+ with SB and CKD related to reflux nephropathy or

other conditions be monitored for osteoporosis and what supplements, if any, are
appropriate for this subpopulation?

21. What is the relationship, if any, between supplements and the development of kidney
and bladder stones in persons with SB?

22. Given the risk of kidney and bladder stone formation in persons with SB, what
supplements, if any, are appropriate for this subpopulation?
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