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ABSTRACT
Objectives  To assess the impact of parental educational 
level on hospital admissions for children, and to evaluate 
whether differences in parents' educational level can 
explain geographic variation in admission rates.
Design  National cohort study.
Setting  The 18 hospital referral areas for children in 
Norway.
Participants  All Norwegian children aged 1–16 years in 
the period 2008–2016 and their parents.
Main outcome measures  Age- and gender-adjusted 
admission rates and probability of admission.
Results  Of 1 538 189 children, 156 087 (10.2%) had 
at least one admission in the study period. There was a 
nearly twofold (1.9) variation in admission rates between 
the hospital referral areas (3113 per 100 000 children, 
95% CI: 3056 to 3169 vs 1627, 95% CI: 1599 to 1654). 
Area level variances in multilevel analysis did not change 
after adjusting for parental level of education. Children 
of parents with low level of education (maternal level of 
education, low vs high) had the highest admission rates 
(2016: 2587, 95% CI: 2512 to 2662 vs 1810, 95% CI: 
1770 to 1849), the highest probability of being admitted 
(OR: 1.18, 95% CI: 1.16 to 1.20), the highest number of 
admissions (incidencerate ratio: 1.05, 95% CI: 1.01 to 
1.10) and admissions with lower cost (−0.5%, 95% CI: 
−1.2% to 0.3%).
Conclusions  Substantial geographic variation in hospital 
admission rates for children was found, but was not 
explained by parental educational level. Children of parents 
with low educational level had the highest admission 
probability, and the highest number of admissions, but the 
lowest cost of admissions. Our results suggest that the 
variation between the educational groups is not due to 
differences in medical needs, and may be characterised 
as unwarranted. However, the manner in which health 
professionals communicate and interact with parents with 
different educational levels might play an important role.

INTRODUCTION
Studies on geographic variation in health-
care utilisation started with Glover in 1938, 
who found large geographic variation in rates 
of tonsillectomy among English school chil-
dren.1 In 1973, Wennberg and Gittelsohn 

published similar findings in the USA.2 
Geographic variation in healthcare utilisa-
tion for children and adults has later been 
described independently of how healthcare 
delivery is organised.3–5

While variation has primarily been studied 
in the context of geographic differences, 
it also exists related to differences in socio-
economic status (SES). SES is the social 
standing or class of an individual or a group, 
and is often measured as a combination of 
education, income and occupation. If vari-
ation cannot be explained by differences in 
patient needs or patient preferences, it may 
be considered unwarranted.6 An inverse asso-
ciation between SES and hospitalisation for 
children has been documented.7 8 Variation 
between SES groups may reflect differences 
in disease prevalence or needs due to life-
style or environmental factors, but may also 
be related to other factors, such as different 
doctor–patient communication.9–11

Norway provides free access to health-
care independent of income and SES within 
a single-payer publicly owned healthcare 
system. The health of Norwegian children is 
excellent with an under-five child mortality 
rate of 2.5 per 1000 live births in 2018 
compared with 6.5 in the USA.12 Nonetheless, 

Strengths and limitations of this study

►► A complete national population cohort of children, 
both admitted and non-admitted, and their parents 
was studied, eliminating selection bias.

►► Individualised time-dependent data eliminate mea-
surement errors and ecological fallacies.

►► A study period of 9 years ensures robust results.
►► Information about the parents’ income and occupa-
tional status was not available for this study.

►► Reliable prevalence data at the population level on 
the morbidity in childhood are unavailable in Norway.
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the Norwegian Child Healthcare Atlas published in 20155 
and the Neonatal Healthcare Atlas published in 201613 
found relatively large geographic variation between 
hospital referral areas in admission rates and rates 
of treatment procedures. This variation could not be 
explained by differences in morbidity or patient prefer-
ences. Higher admission rates are not necessarily associ-
ated with better outcomes14 and may expose patients to 
risk of complications from treatment or hospital-acquired 
infections. In general, children should only be admitted 
to hospital if outpatient care cannot be provided with an 
equal or better outcome.

Using national registers, the paediatric cohort of chil-
dren aged 1–16 years in Norway over a 9-year period 
was matched with parental educational attainment. 
This is the first study with individual data on a complete 
national cohort of children, both hospitalised and non-
hospitalised, and their parents’ educational level. Parental 
educational level was used as measure of SES.

The aim of this population-based study was to describe 
geographic variation and explore the effect of parental 
educational level on hospital admissions for children. We 
address the following questions: Can geographic variation 
in admission rates for children between hospital referral 
areas be explained by parental educational level? What 
are the impacts of parental educational level on whether a 
child is admitted to hospital or not? If a child is admitted, 
does parental educational level impact the number of 
admissions, disease severity and cost of admissions?

MATERIALS AND METHODS
Study design and data sources
The study population was defined using combined data 
from the Norwegian Patient Register (NPR) and Statis-
tics Norway (SSB) and included a complete cohort of all 
Norwegian children aged 1–16 years from 1 January 2008 
to 31 December 2016. Data were linked by an encrypted 
serial number derived from the unique 11-digit personal 
identifier held by all persons living in Norway. The data 
from SSB consisted of parental level of education each 
year, number and birth year of siblings, year of birth of 
the parents, gender and year of birth and residential 
municipality. The data from NPR consisted of patient 
demographics (residential information, age and gender), 
start and end date for the visit, name of hospital, type of 
visit, diagnoses and procedures performed. In Norway, all 
hospitals submit data to NPR for registration and reim-
bursement purposes.

Definitions
Hospital admissions for medical diagnoses (non-surgical 
diagnosis-related group (DRG) grouping) of at least 1 day 
were included in the analysis. In addition, admissions 
with certain primary diagnoses not considered paediatric 
medicine were excluded (for a detailed list of diagnoses, 
see online supplemental file 1). Admission episodes 
with less than 8 hours in between department stays were 

considered as one admission. Admissions that consisted of 
two or more department stays were registered as medical 
visits if all stays were registered with a medical diagnosis. 
Admissions were registered by the year of discharge. In 
addition, four subsamples of admissions were defined 
using primary and secondary diagnosis codes: gastro-
enteritis, viral and bacterial infections (excluding gastro-
enteritis), epilepsy and asthma (for details, see online 
supplemental file 1).

Parental educational level was coded using the inter-
national standard classification of education. Larger 
numbers represented higher educational level; 0 indi-
cated less than primary education and 8 indicated a 
doctorate or equivalent, while 9 was not classified and 
regarded as missing. Educational level was recoded into 
three categories: low (0–2), medium (3–5) and high 
(6–8). The number of siblings was computed each year 
according to birth year, and analysed as a dichotomous 
variable; only child or child with siblings.

Statistical analyses
Data were analysed using SAS V.9.4 (SAS Institute, Cary, 
North Carolina, USA). The data were structured as 
one record per child per year, and the variables were 
time-dependent.

Age- and gender-adjusted admission rates were calcu-
lated for children with medical admissions in the hospital 
referral areas corresponding to the geographic areas 
served by the 18 Norwegian hospital trusts. The direct 
method of standardisation was applied, with three age 
groups (1–3, 4–9 and 10–16 years). Both annual and 
overall rates for the period 2008–2016 were calculated 
separately for parents’ educational level categories. The 
reference population was the annual average of all chil-
dren aged 1–16 years in Norway in the period.

Independent variables included were child’s age and 
gender, maternal age, maternal and paternal level of 
education (categorical) and being an only child or not. 
Due to the high correlation between parents’ ages, 
father’s age was not included in the analysis. Restricted 
cubic splines (4 knots) for age with interaction terms for 
gender were applied, to adjust for child’s age and gender. 
High level of education and only child were set as refer-
ence categories. In any particular analysis, observations 
with relevant missing data were excluded.

Admission was a dichotomous variable for each child, 
and the year of the first admission was used as admission 
time point. For children with multiple admissions, only 
the year of the first admission was considered. Admission 
was analysed using discrete-time survival analysis (based 
on binary logistic regression).15

In the analysis of the number of admissions, and the 
cost or severity of the admission, the study population 
was restricted to children with admissions only, and the 
independent variables were defined by the year of the 
first admission. The number of admissions was counted 
for each child in the year of the first admission. As the 
number of admissions is a counter variable with values 
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greater or equal to 1, truncated negative binomial regres-
sion was applied. DRG-weight of the first admission was 
used as a measure of cost and disease severity. DRG-weight 
was analysed with linear regression. DRG-weight was 
highly right-skewed and was therefore log-transformed. 
Also, the sum of DRG-weights in the first year with admis-
sion and sum of all DRG-weights throughout the period 
were calculated and analysed.

To control for the impact of parental level of education 
on geographic variation, we conducted sensitivity anal-
yses, that is, multilevel analysis with random intercept for 
the hospital referral areas. This was done for the survival 
analysis of admission and DRG-weight. The analyses were 
stratified by gender and performed with restricted cubic 
splines (4 knots) for age. The full model with all the inde-
pendent variables was compared with a reduced model 
without parental education.

RESULTS
A total of 1 538 189 children were included in the analysis 
with a total of 8 946 984 entries over the study period 
(2008–2016). Of these, 156 087 (10.2%) children had 
at least one admission (table  1). There were 198 293 
admissions during the year of the first admission, with 

an average of 1.27 (SD: 1.12) admissions per child. The 
mean DRG-weight for the first admission was 0.76 (SD: 
0.59).

There was a near twofold (1.9) difference in admission 
rates between the hospital referral areas (area 1: 3113 per 
100 000 children, 95% CI: 3056 to 3169 vs area 18: 1627, 
95% CI: 1599 to 1654) (figure 1 and online supplemental 
table S1). Admission rates increased as the level of educa-
tion for both the mother and father decreased. The effect 
was consistent with a slight decrease in overall admission 
rates over time (figure 2 and online supplemental table 
S1). Children of mothers with low level of education had 
on average 36% higher admission rates compared with 
children of mothers with high level of education (in 
2016: 2587, 95% CI: 2512 to 2662 vs 1810, 95% CI: 1770 to 
1849). The same pattern was found in all hospital referral 
areas independent of total admission rates in each area 
(figure 3 and online supplemental table S1). The results 
from the analyses of the subsamples of admissions were 
similar (online supplemental figures S1‒S3).

In the analyses adjusted for other factors, the proba-
bility of admission increased with decreasing maternal 

Table 1  Characteristics of children (1–16 years)* in Norway, 
2008–2016

Number of children (% admitted) 1 538 189 (10.15)

Child’s age, mean (SD) 6.16 (5.19)

Boys, n (%) 789 635 (51.34)

Mother’s age, mean (SD) 35.81 (6.83)

 � Missing, n (%) 7643 (0.50)

Father’s age, mean (SD) 38.87 (7.59)

 � Missing, n (%) 39 457 (2.57)

Mother’s education ISCED, mean (SD) 4.7 (1.73)

Father’s education ISCED, mean (SD) 4.48 (1.70)

Mother’s educational level, categorical

 � Low, n (%) 261 226 (16.98)

 � Medium, n (%) 488 739 (31.77)

 � High, n (%) 703 200 (45.72)

 � Missing, n (%) 85 024 (5.53)

Father’s educational level, categorical

 � Low, n (%) 267 667 (17.40)

 � Medium, n (%) 644 727 (41.91)

 � High, n (%) 515 724 (33.53)

 � Missing, n (%) 110 071 (7.16)

No of siblings, mean (SD) 1.53 (1.27)

 � Missing, n (%) 4 697 (0.31)

Only child, n (%) 282 498 (18.37)

*Based on the start of the follow-up for each child.
ISCED, international standard of classification of education.

Figure 1  Age- and gender-adjusted hospital admission 
rates per 100 000 children, by hospital referral areas, average 
total rates.

2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

0
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Figure 2  Age- and gender-adjusted hospital admission 
rates per 100 000 children, annual rates, by mothers’ 
educational level.
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and paternal level of education (low vs high maternal 
level of education—OR: 1.18, 95% CI: 1.16 to 1.20; low vs 
high paternal level of education—OR: 1.21, 95% CI: 1.19 
to 1.23) (table 2). The probability of admission decreased 
with increased maternal age (per 5 years—OR: 0.94, 
95% CI: 0.93 to 0.94) and being an only child (OR: 0.91, 
95% CI: 0.90 to 0.93). Results from multilevel analysis were 
similar (table 3). Multilevel analysis without parental level 
of education (the reduced model in table 3) resulted in 
similar area-level variance, indicating that differences in 
parental level of education do not explain the geographic 
variation and vice versa. Analysis stratified by children’s 
age also found a negative parental educational gradient 
for almost all ages. In addition, in the analyses of the 
subsamples the negative educational gradient was found 
(online supplemental table S2).

Children of parents with low or medium level of educa-
tion had a higher number of admissions than children 
of parents with a high level of education (incidence rate 
ratios (IRRs): 1.05, 95% CI: 1.01 to 1.10), low vs high 
paternal level of education (IRR: 1.05, 95% CI: 1.01 to 
1.09) (table  2). The number of admissions per child 
increased with maternal age (per 5 years—IRR: 1.03, 
95% CI: 1.02 to 1.05).

DRG-weight was highest for children of parents with 
high level of education. The differences from the refer-
ence category were <2% and mostly statistically significant 
(low vs high maternal level of education (−0.5%, 95% CI: 
−1.2% to 0.3%), low vs high paternal level of education 
(−1.9%, 95% CI: −2.7% to −1.1%)). DRG-weight increased 
with maternal age (per 5 years—1.2%, 95% CI: 0.9% to 
1.4%), while being an only child was associated with a 
lower DRG-weight (−1.1%, 95% CI: −1.8% to −0.3%) 
(table 2). Applying the two alternative measures for cost 
also resulted in the highest sums of DRG-weights for chil-
dren of parents with high level of education. The results 
from the multilevel analysis were similar (table 3).

DISCUSSION
Principal findings
Children of parents with low level of education had the 
highest admission rates, while children of parents with 
high level of education had the lowest admission rates. 
This was consistent both over time and across hospital 
referral areas. The geographic variation in admission 
rates was nearly twofold but was not explained by differ-
ences in parents’ level of education. The analyses based 
on individual data from all Norwegian children aged 
1–16 during 2008–2016 (table  2) supported the results 
from the ecological analyses of admission rates (figure 3). 

Figure 3  Age- and gender-adjusted hospital admission 
rates per 100 000 children, average rates, by hospital referral 
areas (sorted in the same order as figure 1) and mothers’ 
educational level.

Table 2  Factors associated with admission, number of admissions and DRG-weight, determined by multiple regressions, with 
95% CIs

Covariate Category Admission (OR)* Number of admissions (IRR)† DRG-weight (%)‡

Mother’s age Per 5 years 0.94 (0.93 to 0.94) 1.03 (1.02 to 1.04) 1.2 (0.9 to 1.4)

Mother’s 
educational level

Low 1.18 (1.16 to 1.20) 1.05 (1.01 to 1.10) −0.5 (−1.2 to 0.3)

Medium 1.11 (1.09 to 1.12) 1.04 (1.01 to 1.07) −1.5 (−2.1 to −0.9)

High 1.0 1.0 0

Father’s educational 
level

Low 1.21 (1.19 to 1.23) 1.05 (1.01 to 1.09) −1.9 (−2.7 to −1.1)

Medium 1.14 (1.13 to 1.16) 1.04 (1.01 to 1.08) −1.7 (−2.4 to −1.1)

High 1.0 1.0 0

Only child Yes 0.91 (0.90 to 0.93) 0.99 (0.95 to 1.02) −1.1 (−1.8 to −0.3)

No 1.0 1.0 0

*Survival analysis with binary logistic regression, restricted cubic splines knots for age (4,7,10,13), n=7 701 336. Adjusted effects are ORs.
†Truncated negative binomial regression, restricted cubic splines knots for age (1,3,6,12), n=1 43 697. Adjusted effects are IRRs.
‡Linear regression with log-transformed outcome, restricted cubic splines knots for age (1,3,7,12), n=1 43 664. Adjusted effects are 
percentage differences from the reference category (100×(exp(estimate)−1)).
DRG, diagnosis-related group; IRRs, incidence rate ratios.
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They further indicated that children of parents with 
low and medium level of education also had somewhat 
more frequent admissions per child, while the cost or 
severity per admission was slightly lower for these chil-
dren compared with children of parents with high level 
of education.

Comparison with previous studies
The geographic variation in admission rates is in accor-
dance with the findings of unwarranted variation reported 
in the Child healthcare atlas for Norway.5 Our present study 
found the same variation over a time span of 9 years as 
the 5-year duration in the atlas. The observed geographic 
variation in the atlas and in this study can mainly be 
attributed to two different mechanisms for unwarranted 
variation, preference-sensitive and supply-sensitive care.6 

Preference-sensitive care represents practice, preferences 
and beliefs of a single clinician or department rather than 
a clear evidence-based approach and unwarranted varia-
tion is caused by differences in clinical practice or patients’ 
participation in care decisions. Supply-sensitive care refers 
to medical services for which utilisation rates are sensitive 
to local availability of healthcare resources, and unwar-
ranted variation is due to differences in capacity. It is 
reasonable to assume that the observed variation between 
the hospital referral areas is related to both differences in 
clinical practice and differences in capacity. The inverse 
gradient between admission rates and parental level of 
education is in accordance with findings by others.8 16 17 
Similar results have also been found for adults in systems 
with universal healthcare coverage.18

Table 3  Results from multilevel analysis for admission and DRG-weight, with random intercept for hospital referral area and 
restricted cubic splines for age, stratified by gender. Point estimates with 95% CIs

Covariate Category

Admission (OR)*

Reduced model† Full model

Girls Boys Girls Boys

Mother’s age Per 5 years 0.92 (0.91 to 0.93) 0.94 (0.93 to 0.94) 0.94 (0.94 to 0.95) 0.96 (0.95 to 0.96)

Mother’s educational level Low 1.20 (1.17 to 1.22) 1.17 (1.15 to 1.20)

Medium 1.09 (1.07 to 1.11) 1.09 (1.07 to 1.11)

High 1.0 1.0

Father’s educational level Low 1.19 (1.16 to 1.22) 1.15 (1.13 to 1.18)

Medium 1.08 (1.06 to 1.10) 1.07 (1.05 to 1.09)

High 1.0 1.0

Only child Yes 0.90 (0.88 to 0.92) 0.89 (0.88 to 0.91) 0.91 (0.89 to 0.94) 0.91 (0.89 to 0.93)

 �  No 1.0 1.0 1.0 1.0

Random effect (logit scale)

Area-level variance 0.046 0.041 0.043 0.039

Spline knots for age 4,7,10,13 4,7,10,13 4,7,10,13 4,7,10,14

n  �  4 078 653 4 250 513 3 767 811 3 933 525

 �   �  DRG-weight (%)‡

Mother’s age Per 5 years 1.32 (0.98 to 1.67) 1.11 (0.79 to 1.44) 1.15 (0.77 to 1.53) 1.15 (0.79 to 1.51)

Mother’s educational level Low −1.39 (−2.47 to -0.29) 0.15 (−0.89 to 1.20)

Medium −1.83 (−2.71 to −0.93) −1.29 (−2.12 to −0.45)

High 0 0

Father’s educational level Low −1.19 (−2.34 to −0.02) −1.37 (−2.46 to −0.28)

Medium −1.39 (−2.31 to −0.47) −1.20 (−2.05 to −0.35)

High 0 0

Only child Yes −0.92 (−2.05 to 0.22) −0.67 (−1.69 to 0.35) −1.34 (−2.46 to -0.21) −0.86 (−1.87 to 0.15)

 �  No 0 0 0 0

Random effect (log scale)

Area level variance 0.002 0.001 0.002 0.001

Residual variance 0.243 0.240 0.244 0.240

Spline knots for age 1,3,8,13 1,2,3,11 1,3,8,13 1,2,6,11

n  �  72 925 82 642 67 419 76 243

*Survival analysis with binary logistic regression. Adjusted effects are ORs.
†Reduced model: without parental education.
‡Linear regression with log-transformed outcome. Adjusted effects are percentage differences from the reference category (100×(exp(estimate)−1)).
DRG, diagnosis-related group.
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DRG-weight may serve as a crude indicator of disease 
severity. DRG-weight was positively associated with 
increasing level of parental education, suggesting that 
the conditions causing the admission were slightly less 
severe among children of parents with low level of educa-
tion. Previous studies have found higher treatment costs 
for children with low SES.7 8 19 Nonetheless, the number 
of admissions was about 5% higher among children of 
parents with low level of education compared with chil-
dren of parents with high level of education in our study. 
Moreover, the sum of DRG-weights in the first year with 
admission and the sum of all DRG-weights throughout 
the period for children of parents with high level of 
education were slightly higher than that of children of 
parents with low and medium level of education. The 
contrast with previous studies may be related to their use 
of ecological SES measures or SES fixed to a point in time 
not necessarily corresponding to the hospital admission. 
Unlike these studies, we used individualised paired data 
for each child–parent couple at the year of admission.

Possible explanations of our findings
Out-of-pocket payment or lack of health insurance may be 
an obstacle to disadvantaged groups seeking healthcare.20 
All healthcare for children under the age of 16 in Norway 
is free of charge, and parents are economically compen-
sated for the loss of income if admitted to hospital with 
their child. This most likely excludes a significant effect of 
economic restraints on access to healthcare for children.

Thus, there must be other factors involved explaining 
the variation associated with education. First, there may 
be differences in disease prevalence and medical needs 
or informed preferences related to parents’ level of 
education.

There is increasing evidence of a positive relationship 
between SES and health outcomes throughout the life 
span.21 However, most SES factors influencing health 
status are related to exposure over time, during a critical 
period or through the pathway of learnt lifestyle. As a 
consequence, the major impact of SES on health becomes 
apparent later on in life, not during childhood.22

There is a paucity of reliable population-based disease 
prevalence data in children. Although utilisation of 
healthcare resources is commonly interpreted as an indi-
cator of prevalence, this is hardly correct given the large 
geographic variation found by us and others.3–5 Disease 
prevalence is not consistently higher in children with low 
SES. Atopic disease and allergies occur more frequently 
among children with high SES.23–25 The prevalence of 
asthma did not show an association with SES, while severe 
asthma was most prevalent in low SES groups according to 
an analysis by Mielck et al.26 A recent Danish study found 
a significantly higher risk of childhood nervous system 
tumours of all types among children with highly educated 
parents or mothers with high income.27 A German cross-
sectional study concluded that only a few health indica-
tors such as obesity occurred more frequently in socially 
disadvantaged children.25 The pattern of admission rates 

found in our study does not necessarily fit with the hetero-
geneous pattern of SES-related prevalence for diseases 
in childhood, and care should be taken not to interpret 
admission rates as a reflection of prevalence.

The majority of paediatric hospital admissions in 
Norway are related to acute and less-severe disease, and 
most children admitted are only hospitalised once or 
twice during childhood. The standard of living in Norway 
is high, income inequality is relatively small and few 
children live in poverty. It may therefore be questioned 
if variation in admission rates as large as 36% between 
educational groups is reasonable and if it is solely related 
to differences in disease prevalence.

Alternatively, the variation associated with education 
and SES may be related to other factors than the child’s 
health status. Both differences in preferences and capacity 
may contribute to large variation in healthcare usage 
between geographic areas. These mechanisms are usually 
unintended and not recognised by providers. It may be 
due to attitudes or beliefs held by either parents or physi-
cians, which may impact the decision of admission.

Finnvold found that despite the strict practice of admis-
sion criteria, children with severe asthma are more likely 
to be admitted to a specialised asthma hospital if their 
parents have higher education, participate in patient 
organisations or there is a physician in the family.28 This 
indicates that manoeuvrability related to higher educa-
tion and social capital increases the chances of admission 
to a specialised hospital. One of the mechanisms under-
lying SES differences in healthcare usage may be found in 
the concept of health literacy, which captures the difficul-
ties parents may encounter in finding their way through 
the healthcare system.29 Health literate parents may be 
more capable of understanding and discussing treatment 
options on equal grounds with their physician and there-
fore avoid admissions with little benefit over outpatient 
care. The association between educational level and 
health literacy is well documented.30 It is demonstrated 
that low functional health literacy is associated with sub-
optimal use of healthcare services.31

It has been claimed that parents with higher levels of 
education or SES are more willing or capable to partici-
pate in shared decision-making.9 32 Salvador et al found an 
association between parents preferring a passive collab-
orative role and lower levels of education.33 However, 
parents’ willingness to participate may reflect the physi-
cian’s consulting and communication style. In a meta-
analysis on doctor–patient communication related to 
SES,9 physicians gave more information, more expla-
nation, were more emotionally supportive and more 
often adapted shared decision-making with patients of 
high SES. Furthermore, patients with low SES received 
more physical examination. Physicians may presume that 
patients with low SES are less intelligent, less respon-
sible, less rational and less likely to comply with medical 
advice.10 This may affect decisions on whether to admit 
the child to inpatient care or not.11 Therefore, the physi-
cian may have a lower threshold for admitting children 
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from families with low and medium SES. This is also in 
accordance with our findings that there is a higher proba-
bility for admission and lower cost for children of parents 
with low level of education. Such decisions may not be 
rational and fact-based, but rather reflect unrecognised 
assumptions about people with a different background 
and SES than the physicians.

If the variation in admission rates between educational 
groups does not reflect needs or informed preferences, 
the variation may be characterised as unwarranted. The 
correct rate reflects the decision of fully informed patients 
and families, while variation in rates reflects both local 
practice and the influence of physicians on parental deci-
sions.34 If the extent of shared decision-making increases 
with parental SES, the admission rate of children with 
higher SES may better reflect actual needs based on 
medical criteria and preferences.

Strengths and limitations
The strength of this study is the use of individualised 
yearly matched data for each child and parents’ level of 
education, for both admitted and non-admitted children. 
The parental level of education in Norway increased 
during the study period, with a 5 percentage points 
increase in the proportion with high level of education. 
In the analyses, parental level of education in the year of 
the child’s admission was applied. The study covered a 
complete national cohort of children over 9 years, with 
consistent findings both over time and between groups. 
The completeness of data eliminates selection bias.

A limitation might be that income has not been included 
as an indicator of SES, which may or may not improve 
the classification of SES. However, income is volatile and 
fluctuates considerably over time. Kaarbøe and Carlsen 
found that for hospital admissions in children under the 
age of 11 in Norway, the educational gradient dominated 
the income gradient for SES.7 Halldòrsson et al found that 
education was a more important determinant of health-
care utilisation for children than the financial situation of 
the families in Nordic countries.16

Unanswered questions and future research
Our data did not allow firm conclusions about a causal 
relationship, neither between medical needs nor non-
medical factors, and differences in hospital admission 
rates among children of parents with different educa-
tional level. Previous studies on geographic variation in 
medical care indicated that physician preferences exert 
a major impact on variation in care.35 This may also be 
true for variation between SES groups, even though the 
nature and quality of these preferences may be different. 
More research on how health professionals communicate 
with patients of different SES and the effects on treat-
ment decisions is needed.

The goal of shared decision-making is to improve 
the overall quality of clinical decisions, satisfaction and 
to avoid admissions with no benefit over outpatient 
care. However, shared decision-making depends on 

a two-way partnership between the physician and the 
parents. Parents without sufficient understanding of their 
child’s medical condition are not able to make educated 
and fully informed decisions. Therefore, tools to improve 
health literacy among patients/parents and to increase 
physician’s skills in communication are needed.

CONCLUSION
This population-based cohort study, including all Norwe-
gian children aged 1–16 years, demonstrates that chil-
dren of parents with low or medium level of education 
have an increased likelihood of being admitted to inpa-
tient hospital care. Geographic variation in admission 
rates cannot be explained by differences in parents’ level 
of education. Different admission rates do not neces-
sarily reflect differences in disease prevalence, but may 
also reflect differences in interaction between the health-
care provider and the child’s parents depending on the 
parents’ level of education.
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