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ABSTRACT

Objective: Survivors of extremely preterm birth are at risk of re-hospitalization but risk factors
in the Canadian population are unknown. Our objective is to identify neonatal, sociodemogra-
phic, and geographic characteristics that predict re-hospitalization in Canadian extremely preterm
neonates.

Methods: This is a retrospective analysis of a prospective observational cohort study that included
preterm infants born 22 to 28 weeks’ gestational age from April 1, 2009 to September 30, 2011 and
seen at 18 to 24 months corrected gestational age in a Canadian Neonatal Follow-Up Network clinic.
Characteristics of infants re-hospitalized versus not re-hospitalized are compared. The potential neo-
natal, sociodemographic, and geographic factors with significant association in the univariate analysis
are included in a multivariate model.

Results: From atotal of 2,275 preterm infants born at 22 to 28 weeks gestation included, 838 (36.8%)
were re-hospitalized at least once. There were significant disparities between Canadian provincial
regions, ranging from 25.9% to 49.4%. In the multivariate logistic regression analysis, factors associated
with an increased risk for re-hospitalization were region of residence, male sex, bronchopulmonary
dysplasia, necrotizing enterocolitis, prolonged neonatal intensive care unit (NICU) stay, ethnicity,
Indigenous ethnicity, and sibling(s) in the home.

Conclusion: Various neonatal, sociodemographic, and geographic factors predict re-hospitalization
of extremely preterm infants born in Canada. The risk factors of re-hospitalization provide insights to
help health care leaders explore potential preventative approaches to improve child health and reduce
health care system costs.
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Improvements in obstetric, perinatal, and neonatal care have led
to significant increases in survival among extremely preterm in-
fants born less than 29 weeks’ gestational age (GA) (1). However,
more than half of these surviving infants develop at least one
major morbidity during their initial hospitalization including
bronchopulmonary dysplasia (BPD), necrotizing enterocolitis
(NEC), and posthemorrhagic hydrocephalus, making them
vulnerable to long-term health problems (2,3). Following dis-
charge from the neonatal intensive care unit (NICU), extremely
preterm infants are more likely to use hospital and community
health services during their first years of life compared to their
term-born counterparts (4-6). Indeed, 50 to 75% of extremely
preterm infants get re-hospitalized (7-10) most often for respi-
ratory infections, surgery, and gastro-intestinal tract problems
(7,9). Not surprisingly, infants with BPD, especially on home ox-
ygen, are at increased risk for re-hospitalization (8,10-12).

These studies have been conducted in countries with different
health care systems; the Canadian health care system is characte-
rized by universal health care coverage. However, the Canadian
system has significant geographical disparities due to health care
being under provincial jurisdiction. A study of high-risk child-
ren demonstrated that planning of discharge and postdischarge
resources could diminish re-hospitalization rate and costs (13).
Describing patterns of re-hospitalization is essential to identify
high-risk infants, design preventative strategies that could reduce
health care costs and improve care across Canada’s vast area. We
aimed to describe re-hospitalization rates in a Canadian cohort of
extremely preterm infants born 22 to 28 weeks’ GA and to explore
the risk factors for hospital re-admission at discharge from NICU.

METHODS
Study design and population

This study is a retrospective analysis of a prospective obser-
vational cohort study by the Canadian Institute of Health
Research team in Maternal Infant Care (MiCare) which lin-
ked national neonatal data collected by the Canadian Neonatal
Network (CNN) with outcomes at 18 to 24 months corrected
GA collected by the Canadian Neonatal Follow-Up Network
(CNFUN) for all 26 NICUs with a neonatal follow-up program.
Institutional review board approval for the MiCare study data
collection was obtained at all sites. Written informed consent
was obtained from participating families at the CNFUN visit as
per local institutional review board requirements. The Research
Ethics Boards at the Children’s Hospital of Eastern Ontario
(CHEO) Research Institute and Ottawa Health Science
Network approved this study.

Study participants assessments

CNFUN procedures and neurodevelopmental outcomes have
been previously reported (14). The 18 to 24 months corrected
age assessment included a caregiver completed questionnaire

on sociodemographic characteristics and health care resource
use including re-hospitalization, duration of hospitalization and
reason for admission from neonatal hospitalization discharge
(i.e, first day at home) up to the day of the visit. In addition to
a history, the visit included a neurological examination and a

developmental assessment.

Outcome and risk factors definitions

Operation manuals for both the CNN and CNFUN database
included detailed data collection definitions to guide data
abstractors (14). The primary outcome was re-hospitaliza-
tion after NICU final discharge to home from the last hospi-
tal. Re-hospitalization was defined as a child admission on a
short- or long-term unit for at least one night after the initial
NICU hospitalization up to the date of the 18- to 24-month
assessment. Re-hospitalization included an admission from
emergency to a short stay care unit (which is not an observa-
tion room) or to a paediatric day centre where treatment or
investigation of certain diseases are ambulatory and on a daily
basis for a specified period (i.e., for treatment of pyelonephritis,
moderate cellulitis). An observation extended to the emergency
room was not included. Primary reasons for re-hospitaliza-
tion recorded included mostly acute medical conditions that
required unplanned re-hospitalization and surgical conditions
that excluded minor day procedures (see Supplementary Table
S1). From the information included in the CNFUN database,
we could not differentiate between elective and unplanned
admission, nor could we determine whether admission in an
intensive care unit was required. The information on re-hospi-
talization was self-reported by parents at the 18 months correc-
ted GA visit and cross-checked with medical chart review when
available. The definitions used for the risk factors were: GA cal-
culated by using a hierarchy of in vitro fertilization date, early
antenatal ultrasound dating, last menstrual date, obstetric esti-
mate, and neonatal estimate in that sequence; antenatal steroid
use defined as any corticosteroid administration before birth;
small for GA (SGA) defined as birth weight < 10th percentile
(15); severe neurological injury as grade 3 or 4 intraventricu-
lar hemorrhage (16) and/or periventricular leukomalacia (17)
on head ultrasound; severe retinopathy of prematurity (ROP)
as stage 3 or greater or treatment with laser or injections of
anti-vascular endothelial growth factor (18); BPD as oxygen
needs at 36 weeks GA or at hospital discharge if discharged
prior to 36 weeks GA; NEC as stage 2 or 3 according to Bell’s
criteria (19); and, living over 100 km from the NICU.

Data analysis

Infant characteristics and outcomes as well as family sociode-
mographic and geographic characteristics were compared
between infants with and without re-hospitalization. Frequency
or mean (standard deviation) were reported. Difference
between the two groups was assessed by Pearson Chi-square
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for categorical variables and Student t-test or ANOVA F-test
for continuous variables. Rows with count number less than §
were not included in the final results. Infants were categorized
into six geographic Canadian provincial regions (20) to avoid
inadvertent identification of specific hospitals. Infant charac-
teristics, neonatal outcomes, sociodemographic status and the
reason for readmission were compared across the geographic
regions using Pearson Chi-square for categorical variables or
ANOVA F-test for continuous variables.

Univariate logistic analyses were done to identify risk factors
for re-hospitalization. Clinically relevant factors were entered
into the multivariate analysis by stepwise selection using the
lack-of-fit (Hosner) method to get the final model. In case of
collinearity between variables (e.g, BPD and home oxygen),
the medical condition was kept in the model. Odds ratios
(ORs) and 95% confidence intervals (ClIs) were estimated.
For comparisons between regions, the one with the lowest rate

of readmission (British Columbia) was used for reference. All

analyses were conducted using SAS 9.4 (SAS Institute Inc.,
Cary, NC) with two-sided significance level 0.0S.

RESULTS

As shown in Figure 1, after the exclusion of infants with major
congenital malformations, 3,100/3,979 (77.9%) infants were
discharged alive from CNN participating NICUs during the
study period. At the 18- to 24-month visit, 22 had died, and 741
were lost to follow-up leaving 2,337 infants seen. Among them,
62 had incomplete data on hospitalization. Infants with missing
data were less premature, less likely to have received antenatal
corticosteroids, less likely to have BPD or ROP, had younger
mothers and more likely to live over 100 km from NICU than
those included in the analyses (Supplementary Table S2).
Among the 2275 remaining infants, 838 (36.8%) were re-hos-
pitalized at least once for a total of 1162 re-hospitalizations. Of
infants re-hospitalized, 492 (58.7%) had only one admission,

Infants from CNN participating NICU
with GA 22-28 weeks
(04/01/2009-09/30/2011)

3979

—

Moribund infants 60
Mortality 636
Major congenital anomalies 183

3100

Infants discharged from CNN
participating NICU

%[ Death before followup 22 ]

No follow up info 741
Missing data on outcome 62

Infants included in the study

analysis
2275

Infants re-hospitalized
838

Figure 1. Flow diagram of study population.

—

Infants not re-hospitalized
1437
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185 (22%) two admissions, and 161 (20%) had three or more
(range: 1 to 14). Figure 2 illustrates rates of re-hospitalization
by Canadian provincial region, which ranged from 25.9% in
British Columbia (BC) to 49.4% in Quebec.

Table 1 shows the characteristics that are associated with a risk
for re-hospitalization after NICU discharge compared to those
never re-hospitalized. In addition to the geographic and family
sociodemographic characteristics, infant medical conditions
including BPD, severe neurological injury on head ultrasound
and use of medical assistive technologies (e.g., continuous posi-
tive airway pressure [CPAP], tracheostomy, gavage feeding)
were higher in the group re-hospitalized. Table 2 describes the
characteristics of the study population by geographic regions
including neonatal medical complications that could influence
the risk for re-hospitalization. The small number of infants
(n=4) living in northern Canada for whom follow-up data were
available prevented meaningful statistical analysis and results so
were not included in the tables.

Table 3 shows variations in the reasons for re-hospitalization
by geographic regions. Re-hospitalization for respiratory disor-
ders (62%) including infectious (bronchiolitis, pneumonia,
laryngitis/croup, and other) and noninfectious (apnea, brief
resolved unexplained event, unstable BPD, and other) causes
was the most frequent indication across all Canadian regions,
followed by the need for surgical interventions (40%). Inguinal
hernia repair was the most common surgery performed.

Univariate and multivariate logistic regressions are shown
in Table 4. Lower GA, male gender, BPD, severe brain lesions,

p<0.01

NEC, longer length of stay (LOS), family sociodemographic
characteristics including at least one caregiver born in Canada,
Indigenous ethnicity, depending on social assistance and
having a sibling living at home, as well as the Canadian region
of follow-up and the living distance from the NICU were asso-
ciated with increased odds of re-hospitalization on the univa-
riate analysis. Sensitivity analyses using the postal code and
Statistics Canada definition of rural versus urban did not find
an association of location with re-hospitalization. From the
multivariate analysis, in addition to the Canadian regions, only
NEC, having a sibling living in the home, BPD, at least one
caregiver born in Canada, Indigenous ethnicity and LOS were
still associated with re-hospitalization. When entering these
factors in the model, the multivariate analysis shows that the
lower GA was not significantly associated with increased risks
of re-hospitalization.

DISCUSSION

Our study shows that slightly more than one-third of premature
infants born <29 weeks born in Canada were re-hospitalized
during their first 18 months after discharge from NICU with
rates comparable to other studies. The EPIPAGE study showed
areadmission rate of 47.3% in the first nine months post NICU
discharge (7). A study of premature infants born < 29 weeks’
gestation in the province of Quebec between 2003 and 2004
showed a similar re-hospitalization rate of 50.5% compared to
49.2% almost a decade later in the current study (21).

Canada

Figure 2. Re-hospitalization rates across Canada by provincial regions. BC British Columbia; CP (Canadian Prairies) Manitoba, Saskatoon, and Alberta; ON
Ontario; QC Quebec; AP (Atlantic Provinces) Newfoundland and Labrador, Prince Edward Island, and Nova Scotia.
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Table 1. Characteristics of infants with at least one re-hospitalization after NICU discharge versus those never readmitted

Infants with at least one Infants never P-value
re-hospitalization re-hospitalized
(N=838) (N=1,437)
Neonatal characteristics
Gestational age (weeks), mean (SD) 26.1(1.4) 26.5(1.3) <0.01
Small for gestational age; n, (%) 71 (8.5) 95 (6.6) 0.10
Male; n, (%) 468 (55.9) 725 (50.5) 0.01
Antenatal steroids; n, (%) 730 (89.7) 1,276 (90.8) 0.41
Broncho-pulmonary dysplasia; n, (%) 456 (54.6) 570 (39.7) <0.01
Home oxygen; n, (%) 227(27.2) 139 (9.7) <0.01
Respirator CPAP/Tracheostomy; n, (%) 21 (2.5) 11 (0.8) <0.01
Severe neurological injury; n, (%) 114 (13.9) 125 (9.0) <0.01
Necrotizing enterocolitis; n, (%) 86 (10.3) 76 (5.3) <0.01
Gavage feeding at NICU discharge; n, (%) 71 (8.5) 28 (2.0) <0.01
LOS in the NICU (days), mean (SD) 90.0 (45.5) 73.5(36.7) <0.01
Sociodemographic characteristics; n, (%)
At least one caregiver born in Canada 615 (73.4) 887 (61.7) <0.01
Caucasian 529 (69.8) 787 (66.0) <0.01
Indigenous 45 (5.9) 42 (3.5)
Others 184 (24.3) 364 (30.5)
Paid employment 615 (81.6) 1,014 (85.6) 0.01
Social welfare 99 (13.1) 106 (9.0)
Other 40(5.3) 65 (5.5)
Education some college or higher 546 (70.4) 974 (73.3) 0.14
High school and lower 230 (29.6) 354 (26.7)
Sibling living in home 518 (62.6) 803 (56.9) 0.01
Geographic characteristics; n
Atlantic provinces' 59 77 <0.01
Quebec 224 231
Ontario 282 622
Canadian prairies® 221 362
British Columbia 50 143
Living over 100 km from NICU 166 (21.6) 230 (17.5) 0.02

CPAP Continuous positive airway pressure; LOS Length of stay; NICU Neonatal Intensive Care Unit; SD Standard deviation.
'Atlantic Provinces: Newfoundland & Labrador, Prince Edward Island, and Nova Scotia.

*Canadian prairies: Manitoba, Saskatchewan, and Alberta.

The rate of postdischarge re-hospitalization in the first 18
to 24 months corrected age varied significantly by Canadian
geographic regions. Geographic variation in infant hospital
readmission rates has also been reported in term born babies in
Canada (22) and for low birth weight infants in other countries
(23). The disparity in health care system delivery and resource
availability may explain some of the variations. One explana-
tion could be the nature of follow-up care; close ambulatory
follow-up can decrease the need for emergency room visits and
potentially hospital admission where detection and treatment
of early signs for respiratory deterioration may prevent the need
for admission. However, more studies are needed to explore

theses hypotheses with our population of preterm infants.
Though our univariate analyses showed increased re-hospitali-
zation rates for infants living in remote areas similar to other
studies (24), when adjusted for other confounding factors
including morbidities and sociodemographic and geographi-
cal factors, living over 100 km from the NICU was no longer
significant which would be consistent with the finding of an
increased risk of prematurity and severe neonatal morbidity
amongst infants with a remote area address (25).

Similarly to the results of Rasler et al. (25), we found
that complications related to prematurity rather than GA
predicted re-hospitalization. In the multivariate analysis,
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Table 2. Characteristics of study populations in relation to regions
Atlantic Quebec Ontario Canadian British p-
provinces! (N=455) (N=904) prairies’ Columbia value
(N=136 (N=583) (N=193)
Neonatal characteristics
Gestational age (weeks), mean (SD) 262 (1.5) 26.3(1.4) 26.4(1.3) 26.5(1.3) 26.3 (1.5) 0.13
Birth weight (grams), mean (SD) 930 (247) 913 (214) 934 (221) 963 (229) 941 (229) 0.02
Antenatal steroids, n (%) 120 (88.9) 412 (92.8) 802 (90.3) 503 (88.3) 165 (92.2) 0.19
Small for gestational age, n (%) 11(8.1) 38(8.4) 66 (7.3) 34 (5.8) 17 (8.9) 0.59
Male sex, n (%) 61 (44.8) 239 (52.5) 475 (52.5) 311(53.3) 107 (55.7) 0.13
Multiple, n (%) 41 (30.2) 128 (28.1) 266 (29.4) 154 (26.4) 55(28.5) 0.64
Broncho-pulmonary dysplasia, n (%) 66 (48.5) 210 (46.3) 357(39.5) 325(55.8) 65(33.9) <0.01
Home oxygen, n (%) 13(9.7) 122 (26.9) 95 (10.5) 127 (21.8) 9(4.7) <0.01
Severe brain injury, n (%) 23 (17.0) 31(6.9) 104 (11.7) 64 (11.6) 16 (8.5) 0.01
Necrotizing enterocolitis, n (%) 13 (9.6) 47 (10.4) 57 (6.3) 37 (6.4) 8(4.2) 0.03
Severe retinopathy of prematurity, n (%) 27 (21.8) 65 (15.2) 88 (11.6) 71 (19.0) 16 (15.8) 0.01
Late-onset sepsis, n (%) 58 (42.7) 147 (32.3) 231 (25.6) 156 (26.8) 40 (20.7) <0.01
LOS in the NICU (day), mean (SD)  97.3 (46.9) 97.6 (432)  70.8(374)  73.7(36.8) 83.6 (41.7) <0.01
Sociodemographic characteristics
Employment status: employed, n (%) 89 (66.9) 278 (67.2) 496 (66.7) 286 (50.2) 118 (62.1) <0.01
Education; some college and higher, n (%) 95 (70.9) 295 (66.0) 602 (79.3) 372 (65.3) 155 (81.6) <0.01
Ethnicity: Caucasian, n (%) 116 (88.6) 320 (71.4) 405 (67.4) 365 (63.3) 109 (57.4) <0.01
Living over 100 km from NICU, n (%) 49 (37.4) 53 (12.3) 80 (10.1) 163 (29.9) 48 (26.1) <0.01
LOS Length of stay; NICU Neonatal Intensive Care Unit; SD Standard deviation.
'Atlantic Provinces: Newfoundland & Labrador, Prince Edward Island, and Nova Scotia.
*Canadian prairies: Manitoba, Saskatchewan, and Alberta.
Table 3. Common reasons for re-hospitalization per infants in relation to regions in Canada
Reasons; n (%) Allregions  Atlantic Quebec Ontario Canadian British P-value
provinces’ prairies® Columbia
Respiratory disorders 518(61.8)  34(57.6) 157 (70.1)  155(55.0) 136 (61.5) 34 (68.0) 0.01
Infections other than 85(10.1) 8 (13.6) 23(103)  33(117) 18(8.1) 3(6.0) 0.60
respiratory system
Gastro-intestinal 65(7.8) 4(6.8) 25(11.2) 17 (6.0) 19 (8.6) 0(0) 0.09
Neurological 20 (2.4) 3(5.1) 1(0.5) 6(2.1) 10 (4.5) 0(0) 0.02
Surgery 333(39.7)  24(40.7) 79 (35.3) 116(41.1) 100(45.3)  14(28.0) 0.10
Inguinal hernia repair 102 (12.2) 8 (13.6) 26 (11.6) 38(13.5) 25(11.3) 5(10.0) 0.94
Ventriculoperitoneal 27 (3.2) 4(6.8) 2(0.9) 14 (5.0) 7(3.2) 0(0) 0.06
shunts
Other type of surgery 234(27.9)  15(25.4) 53(23.7) 76(27.0)  79(35.8)  11(22.0) 0.06
Other reasons® 141 (16.8) 12 (20.3) 33(14.7)  47(16.7) 39(17.7) 10 (20.0) 0.84

!Atlantic Provinces: Newfoundland & Labrador, Prince Edward Island, and Nova Scotia.

*Canadian prairies: Manitoba, Saskatchewan,

and Alberta.

*Other reasons for re-hospitalization included: accident, trauma, choking, reflux, roseola, retinal problem, sleep study.

gestational age was not a risk factor for re-hospitalization
likely because postnatal factors including developing NEC,
BPD, prolonged NICU stay and other sociodemographic

and geographical factors contribute more to the risk of read-
mission of extremely preterm infants. Our study showed the

expected correlation between neonatal morbidities such as
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Table 4. Univariate and multivariate logistic regression analysis model of risk factors for re-hospitalization up to 18 to 24 months corrected

gestational age

Neonatal factors

Univariate analysis

OR (95% CI)

Multivariate analysis

OR (95% CI)

Gestational Age (per additional week)
Small for gestational age

Male

Antenatal steroids

Bronchopulmonary disease

Home oxygen

Respirator CPAP/Tracheostomy

Severe brain lesion

Necrotizing enterocolitis

Gavage feeding at NICU discharge
Ileostomy

LOS in the NICU (every one more week)
Sociodemographic factors

At least one caregiver born in Canada
Caucasian vs. Indigenous

Others vs. Indigenous

Social welfare vs. paid employment
Other vs. paid employment

Education some college or higher vs High school and lower
Sibling living in home vs. no sibling
Geographic factors

By region of follow-up

Atlantic provinces' vs. British Columbia
Quebec vs. British Columbia

Ontario vs. British Columbia

Canadian prairies® vs. British Columbia
Living area over 100 km from NICU

0.82 (0.77,0.87)
1.31 (0.95, 1.80)
1.24 (1.05,1.47)
0.89 (0.66, 1.18)
1.83 (1.54,2.17)
3.46 (2.74,4.36)
3.34(1.60, 6.97)
1.64 (1.25,2.15)
2.05 (1.49,2.83)
4.66 (2.98,7.27)
6.07 (1.99, 18.5)
1.07 (1.06, 1.09)

1.71 (1.42,2.06)
0.63 (0.41,0.97)
0.47 (0.30,0.75)
1.54 (1.15,2.06)
1.02 (0.68, 1.52)
0.86 (0.71, 1.05)
1.27 (1.07,1.52)

2.19 (1.37,3.50)
2.77 (1.91, 4.02)
1.30 (0.91, 1.84)
1.75 (1.21,2.51)

0.93 (0.85,1.01)

1.29 (1.06, 1.56)

1.38 (1.12, 1.69)
1.50 (1.04,2.16)

1.04 (1.02,1.07)

1.37 (1.01, 1.87)
0.56 (0.35,0.89)
0.52 (0.31,0.89)

1.40 (1.15,1.71)

2.00(1.21,3.31)
2.57(1.73,3.83)
1.72 (1.17,2.53)
1.71 (1.16,2.53)

1.30 (1.04, 1.63) -

!Atlantic Provinces: Newfoundland & Labrador, Prince Edward Island, and Nova Scotia

*Canadian prairies: Manitoba, Saskatchewan, and Alberta

CI Confidence interval; CPAP Continuous positive airway pressure; LOS Length of stay; NICU Neonatal intensive care unit; OR Odds ratio.

BPD and NEC and re-hospitalization rates. The association
between BPD and re-hospitalization has been demonstrated
in multiple studies (7,8,21,25,26). Preterm infants, espe-
cially those with BPD have varying degrees of lung injury
with increased susceptibility to infection and bronchos-
pasm (12). Infants with NEC are at higher risk of needing
an ostomy, malabsorption, short bowel syndrome, and fai-
lure to thrive known to increase health resource utilization
(27) but the rate of post NICU discharge re-hospitalization
has not been well described. Our findings certainly support
the need to study preventive approaches for BPD, NEC, and
other neonatal complications to reduce re-hospitalization
rates. Lastly, in accordance with previous studies, we found
that male gender is a risk factor for re-hospitalization, yet it
is unclear if this is attributable to their higher rate of inguinal

hernia or underlying co-morbidities (2,24,28).

Taking into consideration the multivariate analysis showing
that geographic variations existed despite different rates of
neonatal characteristics, Table 2 may help to better understand
how the neonatal morbidities and the geographical risk factors
interplay. Although premature infants in Quebec had a higher
re-hospitalization rate, they had a significantly lower mean birth
weight and a higher incidence of NEC than British Columbia
with a lower re-hospitalization rate and significantly lower NEC
and BPD rates.

In addition to neonatal risk factors, we confirmed the finding
by Vohr et al. (28) that family composition, such as the presence
of sibling(s) in the home, increased the odds of re-hospitaliza-
tion probably due to the increased risk of household infection
transmission. Our study did not confirm the findings of Brooks-
Gunn et al’s (29) study that showed that infants from more

impoverished families were more likely to be re-hospitalized.
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We did not find any relationship between the educational status
or the employment status of the care provider and re-admission
rates. It is possible that universal health care coverage mitigates
the effect of social disparities on hospital access.

As found in other studies (2,7,21,28,30,31), we found that
respiratory disorders were the principal reasons for re-hospita-
lization in early life and surgery, mainly inguinal hernia repair,
was the second most common reason for admission accounting
for almost 40% of the re-hospitalizations. Our finding on hernia
repair corroborates other publications as an important reason
for re-hospitalization in children born preterm (26,31).

The inclusion of a large national cohort of infants in a demogra-
phically and geographically diverse area with different health care
delivery systems is a strength of this study. It provides insight into
the geographical variations within Canada. This study has some
limitations. Of the 3,078 infants who survived to 18 months,
data were available for 2,275 (74%) with significant differences
between those with and without follow-up (Supplementary
Table S2). Children lost to follow-up had fewer risk factors for
re-hospitalization and hence, the re-hospitalization rate could
have been overestimated. However, the risk factors of re-hospi-
talization are less likely to have been affected by the loss of fol-
low-up. Re-hospitalization was self-reported by parents, which
may have led to under-reporting. CNFUN sites were encouraged
to confirm hospital readmissions but this was not always possible.
Our definition of re-hospitalization does not allow distinguishing
between unplanned and elective admissions for procedures or
investigations. However, the vast majority of re-hospitalization
in our cohort were related to unplanned admissions. Lastly, our
results may not be generalizable to different health care systems

in other countries without universal health coverage.

Conclusions

Over one-third of children born in Canada at less than 29
weeks’ gestation are re-hospitalized in the first 18 to 24 months
after their expected date of delivery. The risk of re-hospitaliza-
tion is associated with various neonatal, sociodemographic and
geographic factors. Knowing about these risk factors can help
health care providers identify infants at highest risk, to plan for
resource allocation and ensure that preventative measures such
as vaccination of the child and family or hand hygiene are rigo-
rously respected and reinforced or more complex approaches
such as enhanced medical home care is readily accessible to
families and their high risk infants. Reducing hospitalization
will certainly contribute to improving the quality of life for the
infants and their families.
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