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Abstract

Objective.—Muild obstructive sleep apnea (OSA), particularly in young children, is often treated
with observation. However, there is little evidence regarding the outcomes with this approach. Our
aim was to assess the impact of observation on sleep for children aged <3 years with mild OSA.
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Study Design.—Case-control study.
Setting.—Pediatric tertiary care center.

Methods.—We reviewed cases of children (<3 years old) diagnosed with mild OSA (obstructive
apnea-hypopnea index, 1-5 events/h) who were treated with observation between 2012 and 2017
and had at least 2 polysomnograms performed 3 to 12 months apart. Demographic data and
comorbid diagnoses were collected.

Results.—Twenty-six children met inclusion criteria; their median age was 7.2 months (95% Cl,
1.2-22.8). Nine (35%) were female and 24 (92%) were White. Their median body mass index
percentile was 39 (95% CI, 1-76). Comorbidities included cardiac disease (42.3%),
laryngomalacia (42.3%), allergies (34.6%), reactive airway disease (23.1%), and prematurity
(7.7%). The obstructive apnea-hypopnea index significantly decreased from 2.7 events/h (95% Cl,
1-4.5) to 1.3 (95% ClI, 0-4.5; P=.013). There was no significant improvement in median
saturation nadir (baseline, 86%; P =.76) or median time with end-tidal carbon dioxide >50 mm
Hg (baseline, 0 minutes; P=.34). OSA resolved in 8 patients (31%) and worsened in 1 (3.8%).
Only race was a significant predictor of resolution per regression analysis; however, only 2 non-
White children were included.

Conclusion.—In our cohort, resolution of mild OSA occurred in 31% of patients treated with 3
to 12 months of observation. The presence of laryngomalacia, asthma, and allergies did not affect
resolution. Larger studies are needed to better identify factors (including race) associated with
persistent OSA and optimal timing of intervention for these children.

Keywords
obstructive sleep apnea; mild; observation; infant; pediatric; children

Obstructive sleep apnea (OSA) is a disease of disordered breathing during sleep, comprising
episodes of complete or partial airway obstruction that include apneas, hypopneas, and
impaired ventilation, and it can result in increased arousals.! Epidemiologic studies suggest
that the prevalence of OSA in children is 1% to 6%. However, variability in the criteria used
to diagnose pediatric OSA in the literature presents challenges to reporting accuracy.?
Overnight polysomnogram (PSG) is the gold standard evaluation for the diagnosis of OSA.
It records the frequency and degree of respiratory and sleep disturbances, and it enables the
physician to stratify the severity of disease.

The diagnosis of OSA in very young children is complicated by the heterogeneity and age-
dependent variability of signs and symptoms at the time of presentation.3 The most common
presenting complaint in school-aged children diagnosed with OSA is snoring, an attribute
previously identified as a potential independent risk factor for the future development of
OSA.24 However, snoring is not a prominent symptom in very young children and infants
with significant OSA.56 In addition, there is significant overlap in the clinical characteristics
of infants with normal sleep and those with sleep-disordered breathing, making it difficult to
clinically distinguish between the conditions without further testing. For example, 22% to
26% of normal infants have noisy breathing and paradoxical breathing that may mimic
obstructive events during rapid eye movement sleep during the first 3 years of life.”-8
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The clinical implications of mild OSA in infants and young children are also unclear.® While
it is recognized that some obstructive events are part of the normal spectrum of breathing in
an otherwise healthy infant, the point at which they become pathologic has yet to be
determined.®19 Some studies have demonstrated a correlation between neurocognitive
impairment and the degree of sleep-disordered breathing in children, while others have
refuted these findings.11-14

Due to the ambiguous nature of mild OSA in young children, previous authors have
advocated for observation in the absence of concerning objective findings on PSG
(hypoventilation, significant hypoxia or desaturations, etc).®1> Furthermore, as the primary
etiology of the OSA may not be clear at such an early age, providers and families alike may
be hesitant to proceed with treatment and its associated risks in the absence of severe
symptoms. However, the efficacy of watchful waiting is unknown in this age group. Few
studies have attempted to delineate the natural history of mild OSA in pediatric patients.
10.16-18 Only 1 of these studies included infants, and the majority of those children were
older than 3 years, as the mean age of patients being observed in that sample was 4.5 years.
17 The aim of our study was to assess the impact of observation on the polysomnographic
outcomes and to evaluate for factors associated with worsening or improvement in apnea-
hypopnea index (AHI) in children younger than 3 years with mild OSA.

We performed a retrospective chart review of all patients younger than 3 years with initial
overnight PSG showing mild OSA treated by observation alone between 2012 and 2017 and
with a follow-up PSG performed between 3 and 12 months apart. Responders were defined
as children whose obstructive AHI (0AHI; the number of obstructive and mixed events per
hour of sleep) was <1 event/h on the follow-up study. Patients without a follow-up sleep
study, those with sleep studies >1 year apart or <3 months apart, and children >3 years old
were excluded. Patients were also excluded if they had a history of neuromuscular disease,
current tracheostomy, or interstitial lung disease. Demographic data and comorbid diagnoses
were collected. We assessed pre- and postobservation AHI, 0AHI, oxygen saturation nadir,
percentage of total sleep time with end-tidal carbon dioxide (ETCO5) >50 mm Hg, sleep
efficiency, arousal index, and percentage of stage R sleep. This study was approved by the
institutional review board at the Cincinnati Children’s Hospital Medical Center.

Polysomnography

All overnight PSGs were performed in an accredited sleep center at Cincinnati Children’s
Hospital Medical Center. Standard PSG parameters were recorded simultaneously: body
position, bilateral electrooculogram (ROC/AL, LOC/A2), 6-channel electroencephalogram
(F3A2, FAAL, C3A2, C4A1, O1A2, O2A1), chin electromyogram, anterior tibialis
electromyogram, tracheal microphone, electrocardiogram, pulse oximetry, thoracic and
abdominal inductance plethysmography, nasal pressure transduction, and ETCO, (BCI
Capnogard). Scoring of the PSG was performed according to criteria defined by the
American Academy of Sleep Medicine.19 Sleep stage and respiratory scoring were
performed by a certified sleep technician and interpreted by a board-certified sleep
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physician. An obstructive apnea was defined as a cessation or decrease in airflow or a
decrease in the sum channel from inductive plethysmography by >90% of the preceding
breath with retained effort during the episode. An obstructive hypopnea was defined as a
decrease in airflow or a decrease in the sum channel from inductive plethysmography by
>30% when compared with the preceding breaths and was associated with an oxygen
desaturation >3%, an arousal, or an awakening. All obstructive events were >2 breaths’
duration. The number of apneas (including central apneas) and hypopneas per hour were
calculated and reported as the AHI. Mild OSA was defined as an 0AHI =1 and <5 events/h.
Oxyhemoglobin nadir was determined by the lowest oxygen saturation data point during an
obstructive event. The changes in PSG parameters between baseline and follow-up were
analyzed, including oAHI, AHI, central apnea index, ETCO> levels, oxygen saturation nadir,
sleep efficiency, arousal index, and stage R sleep percentage.

Statistical Analysis

Results

Descriptive statistics were used to examine the demographic data. Data distributions were
reported as medians with 95% Cls for continuous variables and frequencies with percentages
for categorical variables. Baseline and follow-up PSG values were tested with the Wilcoxon
signed rank test. Univariable regression analysis was carried out to evaluate factors
associated with the resolution of OSA. Multivariable regression was then carried out to
evaluate the relationship of OSA resolution with demographics and comorbid conditions.

Fifty-six patients younger than 3 years demonstrated mild OSA on baseline PSG, and 30
(53.6%) of these patients were excluded as they did not undergo repeat PSG. Twenty-six
children met all inclusion criteria; their median age was 7.2 months (95% CI, 0.2-1.9). Nine
(35%) patients in the group were female; 24 (92%) were identified as White, 1 (3.9%) as
Black, and 1 (3.9%) classified as “other.” The median body mass index percentile (for
children older than 2 years) was 39 (95% ClI, 1-76). Comorbidities included Down
syndrome (11.5%), cardiac disease (42.3%), reactive airway disease/asthma (23.1%),
hypertension (7.7%) and prematurity (7.7%). Demographic data for the cohort are presented
in Table 1.

Cardiorespiratory Parameters

Baseline and follow-up PSG parameters are presented in Table 2. The cAHI decreased
significantly from a median 2.7 events/h (95% CI, 1-4.5) to 1.3 (95% CI, 0-4.5; P=.013)
after a median observation period of 6.6 months (95% Cl, 3.6-11.1). The median AHI
decreased from 4.3 to 3.4 events/h; however, this change was not significant (P=.19). The
median oxyhemoglobin saturation nadir was 86% (95% CI, 75-96) and did not change
significantly at follow-up (P =.76). No patients exhibited hypoventilation. Median sleep
time with ETCO, >50 mm Hg was 0 minutes (95% Cl, 0-19.7) at baseline and did not
change significantly at follow-up (P=.34). OSA resolved in 8 patients (30.7%), remained
mild in 17 (65.4%), and worsened in 1 (3.9%). There was no difference in resolution rates
for those children with (36%) or without (27%) laryngomalacia (P = .98).
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Sleep Architecture

The median sleep efficiency improved from 78% (95% CI, 75%—-96%) to 83% (95% Cl,
65%—-92%), though this was not significant (£ =.09). The median arousal index decreased
significantly from 14.7/h (95% Cl, 5.4-26.8) to 13.0/h (95% ClI, 2.8-22.3; P=.027). The
median percentage time spent in stage R sleep decreased significantly from 33% (95% ClI,
18%-54%) to 30% (95% CI, 14%-36%; £ =.008).

Regression Analysis

Only race was significantly associated with resolution of OSA (0AHI <1) at the time of
follow-up PSG with univariable and multivariable regression when controlling for age at
baseline PSG, sex, genetic syndrome, allergies, reactive airway disease/asthma, prematurity,
and laryngomalacia.

Discussion

In this study, we investigated the changes in objective PSG parameters for children with mild
OSA younger than 3 years. Our cohort had a resolution rate of 31%, with 1 patient
experiencing worsening of the oAHI to moderate OSA. We found that only race was
significantly associated with resolution of mild OSA on univariable and multivariable
regression analysis.

Our resolution rate of 31% is within the range of previously published studies (20%—70%)
for older children.10.16.17 |t js, however, lower than the 85% resolution rate reported in a
study of infants with OSA.20 These discrepancies may be due to the differences in
comorbidities of the studied populations. Notably, 11% of our patient cohort had Down
syndrome; 42%, cardiac disease; 42%, laryngomalacia; and 23% reactive airway disease,
asthma, or both. Down syndrome and genetic conditions associated with craniofacial
abnormalities have been associated with more prevalent and severe OSA, with OSA
associated with >1 site of anatomic obstruction, and with a higher rate of persistent OSA
after treatment.21-23 |t is not known if cardiac disease is a risk factor for OSA in children,
but atrial fibrillation and congestive heart failure are known to be associated with OSA in
adults.2* The pathophysiology for this association is likely a complex interaction of
inflammation, oxidative stress, endothelial dysfunction, and intrathoracic pressure receptor
abnormalities.?

The high incidence of laryngomalacia within our cohort may also have contributed to the
persistence of OSA among affected patients, although it was not significant in regression or
subgroup analysis. While there is adequate literature evaluating the natural course of
congenital laryngomalacia in terms of feeding and stridor, no literature explores how
laryngomalacia affects the natural history of OSA and whether OSA is expected to resolve
as other symptoms of laryngomalacia resolve. One retrospective study of 139 infants aged 0
to 17 months with OSA found that 27% had laryngomalacia or tracheomalacia. The
diagnosis of laryngomalacia was not statistically correlated with more severe OSA.26 A few
studies also examined polysomnographic outcomes of pediatric patients with laryngomalacia
and OSA treated with supraglottoplasty, although none specifically examined patients
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treated with observation for mild OSA. One retrospective case series of 10 infants with
laryngomalacia between the ages of 1 and 9 months reported a 72% decrease in the 0AHI on
PSG after supraglottoplasty for OSA.27 A recent meta-analysis of outcomes after
supraglottoplasty for children <18 years old with laryngomalacia and OSA showed that
supraglottoplasty was associated with improvement in AHI for all patient groups; however,
the authors did not stratify findings by OSA severity, and the cure rate was low (10%
-26.5%).28 These studies suggest that the presence of laryngomalacia may indeed be a
significant contributor to persistent OSA after treatment, although its presence in our study
did not impair spontaneous resolution as compared with those without laryngomalacia.

Reactive airway disease has been shown to have a bidirectional effect on OSA, with
worsening and improving asthma control associated with increasing and decreasing AHI,
respectively. In addition, asthma is associated with higher rates of residual disease after
treatment.21 Our cohort included children with prematurity (7.7%), which has also been
implicated as a factor associated with OSA.29 Interestingly, in our population, none of these
comorbidities were associated with persistence of OSA on multivariable regression
modeling. This may be explained by the lower numbers included in our study.

Our study showed Black race to be predictive of persistent OSA. Black race has been
identified as an independent risk factor for sleep-disordered breathing,? as well as an
independent predictor of persistence of OSA after adenotonsillectomy.10 Although race
alone was significant in multivariable regression modeling, these results need broader
verification, as there were only 2 non-White children in this cohort.

Without a strong body of literature investigating this topic, the short- and long-term effects
of mild OSA on young children remain undefined. Although it has been demonstrated that
healthy children have an AHI <1 event/h, current literature does not uniformly agree on AHI
cutoffs to define OSA, particularly for very young infants.3% The majority of existing studies
examining outcomes of observation versus intervention (medical or surgical) in mild OSA
focused on neurocognitive, behavioral, and quality-of-life measures, which are less useful in
the context of evaluating young children and infants.10.13.18 A recent cross-sectional study
characterized the comorbidities of infants with OSA between 0 and 17 months of age and
found that GERD (gastroesophageal reflux disease), periodic leg movements in sleep, and
craniofacial abnormalities were the most common coexisting conditions (68%, 42%, and
37%, respectively). Prematurity and failure to thrive were associated with more severe OSA
in their cohort.29 Another study suggested that treating moderate and severe OSA results in a
growth benefit in infants with failure to thrive.31 However, there are limited studies
evaluating longitudinal outcomes in young children with mild OSA and associated
comorbidities. Only 1 study followed children with mild OSA for 2 years postdiagnosis.16
Our study contributes to this limited literature aimed at improving our understanding of the
natural history of mild OSA in young children.

Limitations of this study include selection bias inherent to any retrospective review. It was
more likely for children to be referred for a second PSG if they were still symptomatic,
while children who had improvement in symptoms were more likely to be lost to follow-up
and less likely to undergo a repeat PSG. In our study, about half of the infants with mild
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OSA underwent a repeat PSG. A review of the 30 children who did not undergo another
PSG revealed that 17 were lost to follow-up (30.3% of the total 56 children), and 13 were
reevaluated clinically. Of those, 8 children (14.3% overall) demonstrated resolution of
presenting symptoms, and a repeat PSG was determined to be unnecessary; 5 children with
continued symptoms were recommended to repeat a PSG but did not undergo the study.
While the degree of selection bias is difficult to quantify, an observational comparison of the
trends over time remains of interest.

Our study also has a small sample size, making any analysis of race or other demographic
features limited. In addition, comorbid diseases such as GERD and chronic lung disease
were not well represented in our cohort but have been associated with OSA,; thus, these data
may not be generalizable to that population. Last, there was no control sample of normal-
sleeping children. Despite these limitations, our study does contribute interesting
information to a small but growing body of literature.

Conclusion

In our cohort, resolution of mild OSA after a period of observation occurred in about one-
third of children <3 years of age observed for 3 to 12 months. The presence of
laryngomalacia and other factors did not affect the resolution rate. In addition, our analysis
suggests that the impact of race on the likelihood of OSA resolution should be further
assessed and that larger studies are needed to better identify factors associated with
persistent disease and the optimal timing of intervention in young children with mild OSA.

Sponsorships:

None.

Funding source: None.

References

1. Senaratna CV, Perret JL, Lodge CJ, et al. Prevalence of obstructive sleep apnea in the general
population: a systematic review. Sleep Med Rev. 2017;34:70-81. [PubMed: 27568340]

2. Lumeng JC, Chervin RD. Epidemiology of pediatric obstructive sleep apnea. Proc Am Thorac Soc.
2008;5(2):242-252. [PubMed: 18250218]

3. Chang SJ, Chae KY. Obstructive sleep apnea syndrome in children: epidemiology, pathophysiology,
diagnosis and sequelae. Korean J Pediatr. 2010;53(10):863-871. [PubMed: 21189956]

4. Carroll JL, McColley SA, Marcus CL, Curtis S, Loughlin GM. Inability of clinical history to
distinguish primary snoring from obstructive sleep apnea syndrome in children. Chest. 1995;
108(3):610-618. [PubMed: 7656605]

5. Anderson IC, Sedaghat AR, McGinley BM, Redett RJ, Boss EF, Ishman SL. Prevalence and severity
of obstructive sleep apnea and snoring in infants with pierre robin sequence. Cleft Palate Craniofac
J. 2011;48(5):614-618. [PubMed: 20815709]

6. Kamal M, Tamana SK, Smithson L, et al. Phenotypes of sleep-disordered breathing symptoms to
two years of age based on age of onset and duration of symptoms. Sleep Med. 2018;48: 93-100.
[PubMed: 29870903]

7. Gaultier C, Praud JP, Canet E, Delaperche MF, D’ Allest AM. Paradoxical inward rib cage motion
during rapid eye movement sleep in infants and young children. J Dev Physiol. 1987;9(5): 391-397.
[PubMed: 3693818]

Otolaryngol Head Neck Surg. Author manuscript; available in PMC 2021 March 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sarber et al.

Page 8

8. Kahn A, Groswasser J, Sottiaux M, et al. Clinical symptoms associated with brief obstructive sleep

apnea in normal infants. Sleep. 1993;16(5):409-413. [PubMed: 8378681]

9. Katz ES, Mitchell RB, D’ Ambrosio CM. Obstructive sleep apnea in infants. Am J Respir Crit Care

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Med. 2012;185(8):805-816. [PubMed: 22135346]

Marcus CL, Moore RH, Rosen CL, et al. A randomized trial of adenotonsillectomy for childhood
sleep apnea. N Engl J Med. 2013;368(25):2366—2376. [PubMed: 23692173]

Lau EY, Choi EW, Lai ES, et al. Working memory impairment and its associated sleep-related
respiratory parameters in children with obstructive sleep apnea. Sleep Med. 2015;16(9):1109—
1115. [PubMed: 26298787]

O’Brien LM, Mervis CB, Holbrook CR, et al. Neurobehavioral implications of habitual snoring in
children. Pediatrics. 2004; 114(1):44-49. [PubMed: 15231906]

Calhoun SL, Mayes SD, Vgontzas AN, Tsaoussoglou M, Shifflett LJ, Bixler EO. No relationship
between neurocognitive functioning and mild sleep disordered breathing in a community sample
of children. J Clin Sleep Med. 2009;5(3):228-234. [PubMed: 19960643]

Trosman |, Trosman SJ. Cognitive and behavioral consequences of sleep disordered breathing in
children. Med Sci (Basel). 2017;5(4):30. doi:10.3390/medsci5040030

Brouillette RT, Fernbach SK, Hunt CE. Obstructive sleep apnea in infants and children. J Pediatr.
1982;100(1):31-40. [PubMed: 7057314]

Li AM, Au CT, Ng SK, et al. Natural history and predictors for progression of mild childhood
obstructive sleep apnoea. Thorax. 2010;65(1):27-31. [PubMed: 19776090]

Trosman SJ, Eleff DJ, Krishna J, Anne S. Polysomnography results in pediatric patients with mild
obstructive sleep apnea: adenotonsillectomy vs watchful waiting. Int J Pediatr Otorhinolaryngol.
2016;83:25-30. [PubMed: 26968048]

\Volsky PG, Woughter MA, Beydoun HA, Derkay CS, Baldassari CM. Adenotonsillectomy vs
observation for management of mild obstructive sleep apnea in children. Otolaryngol Head Neck
Surg. 2014;150(1):126-132. [PubMed: 24170659]

Berry RB, Budhiraja R, Gottlieb DJ, et al. Rules for scoring respiratory events in sleep: update of
the 2007 AASM manual for the scoring of sleep and associated events. Deliberations of the Sleep
Apnea Definitions Task Force of the American Academy of Sleep Medicine. J Clin Sleep Med.
2012;8(5):597-619. [PubMed: 23066376]

Ramgopal S, Kothare SV, Rana M, Singh K, Khatwa U. Obstructive sleep apnea in infancy: a 7-
year experience at a pediatric sleep center. Pediatr Pulmonol. 2014;49(6):554-560. [PubMed:
24039250]

Bhattacharjee R, Kheirandish-Gozal L, Spruyt K, et al. Adenotonsillectomy outcomes in treatment
of obstructive sleep apnea in children: a multicenter retrospective study. Am J Respir Crit Care
Med. 2010;182(5):676-683. [PubMed: 20448096]

Levanon A, Tarasiuk A, Tal A. Sleep characteristics in children with down syndrome. J Pediatr.
1999;134(6):755-760. [PubMed: 10356146]

Donnelly LF, Shott SR, LaRose CR, Chini BA, Amin RS. Causes of persistent obstructive sleep
apnea despite previous tonsillectomy and adenoidectomy in children with down syndrome as
depicted on static and dynamic cine MRI. AJR Am J Roentgenol. 2004;183(1):175-181.
[PubMed: 15208134]

Bradley TD, Floras JS. Sleep apnea and heart failure: part I. Obstructive sleep apnea. Circulation.
2003;107(12):1671-1678. [PubMed: 12668504]

Somers VK, White DP, Amin R, et al. Sleep apnea and cardiovascular disease: an American Heart
Association/American College of Cardiology Foundation scientific statement from the American
Heart Association Council for High Blood Pressure Research Professional Education Committee,
Council on Clinical Cardiology, Stroke Council, and Council on Cardiovascular Nursing. In
collaboration with the National Heart, Lung, and Blood Institute National Center on Sleep
Disorders Research (National Institutes of Health). Circulation. 2008;118(10):1080-1111.
[PubMed: 18725495]

Qubty WF, Mrelashvili A, Kotagal S, LIoyd RM. Comorbidities in infants with obstructive sleep
apnea. J Clin Sleep Med. 2014; 10(11):1213-1216. [PubMed: 25325583]

Otolaryngol Head Neck Surg. Author manuscript; available in PMC 2021 March 12.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Sarber et al.

27.

28.

29.

30.

31.

Page 9

Zafereo ME, Taylor RJ, Pereira KD. Supraglottoplasty for laryngomalacia with obstructive sleep
apnea. Laryngoscope. 2008;118(10):1873-1877. [PubMed: 18641529]

Camacho M, Dunn B, Torre C, et al. Supraglottoplasty for laryngomalacia with obstructive sleep
apnea: a systematic review and meta-analysis. Laryngoscope. 2016;126(5):1246-1255. [PubMed:
26691675]

Raynes-Greenow CH, Hadfield RM, Cistulli PA, Bowen J, Allen H, Roberts CL. Sleep apnea in
early childhood associated with preterm birth but not small for gestational age: a population-based
record linkage study. Sleep. 2012;35(11):1475-1480. [PubMed: 23115396]

Daftary AS, Jalous HE, Shively L, Slaven JE, Davis SD. Polysomnography reference values in
healthy newborns. J Clin Sleep Med. 2019;15(3):437-443. [PubMed: 30853051]

McNamara F, Sullivan CE. Obstructive sleep apnea in infants and its management with nasal
continuous positive airway pressure. Chest. 1999;116(1):10-16. [PubMed: 10424497]

Otolaryngol Head Neck Surg. Author manuscript; available in PMC 2021 March 12.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Sarber et al.

Table 1.

Baseline Patient Characteristics for Young Children With Mild Obstructive Sleep Apnea.

Patients <3y old (N = 26)

Age, y, median (95% CI) 0.6 (0.2-1.9)
Sex, female, No. (%) 9 (34.6)
Race, No. (%)
White 24 (92.3)
Black 1(3.9)
Other 1(3.9)
Body mass index percentile (95% CI) 39 (1-76)
Comorbidities, No. (%)
Laryngomalacia 11 (42.3)
Cardiac disease 11 (42.3)
Allergies 9 (34.6)
Asthma 6(23.1)
Down syndrome 3(11.5)
Hypertension 2(7.7)
Premature birth 2(7.7)
Diabetes 0(0)
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