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Summary

BACKGROUND: Racial and ethnic disparities in health
care are significant predictors of the quality of health care
received. Studies documenting these disparities are largely
based on an adult chronic care model. There are only few
reports in paediatric populations.

Our objective was to evaluate the severity of illness of im-
migrants at admission to PICU, the proportion of immig-
rants in PICU compared to the general population and the
quality of care they receive, in order to examine whether
there are disparities in health care.

METHODS: Prospectively collected data of 1009 sequen-
tial first admissions in 2007 to a multidisciplinary, 19-bed,
PICU of a university children’s hospital in Switzerland.
The main outcome measures were expected mortality,
standardised mortality ratio, proportion of immigrants in
general population and in PICU.

RESULTS: Children with an immigrant background are
overrepresented in PICU compared with their proportion in
the general population. Parents of these children are more
likely to be in the lowest strata of socio-professional status
than parents of Swiss children hospitalised in PICU (relat-
ive risk 9.82, 95% CI 5.16 to 18.7). However, the distri-
bution of immigrant children and Swiss children along the
strata of illness severity is equal and there is no difference
in standardised mortality ratio between these two groups.
CONCLUSIONS: These findings indicate that disparities
may exist at a lower level of illness severity, due to many
possible reasons (for example shortcomings in primary
health care). However, once a child enters tertiary health
care, nationality and socio-economic factors no longer in-
fluence quality of health care delivery.

Abbreviations:
PICU paediatric intensive care unit;
PIM paediatric index of mortality
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Introduction

Despite a study suggesting that racial and ethnic disparities
in brain injury severity, mortality and medical disposition
do not exist in paediatric health care treatment [1], there
is evidence from studies in the United States of America
that racial and ethnic disparities in health care are signific-
ant predictors of the quality of health care received, even
after controlling for previously known factors such as ac-
cess to care and other socioeconomic circumstances [2]. A
large number of these studies look into disparities in adult
health care, but some recent studies also discuss variations
in paediatric health care treatment by race, ethnicity and in-
surance status [3—7].

In a previous study in our paediatric intensive care unit
(PICU) we found, that children under the age of 16 with
immigrant background and parents with a lower socio-pro-
fessional status were overrepresented in a group of patients
suffering from head injuries and multiple trauma due to
falls from windows and balconies [8]. This led us to the
assumption that immigrant background and socio-profes-
sional status may have an impact on severity of illness of
the patients at admission to the PICU. In the present study
we also wanted to evaluate the mother tongue in order to
define a more specific criterion for the cultural background,
as many children living in Switzerland with foreign parents
have dual citizenship.

The objectives of this study were to evaluate the severity of
illness of immigrants at admission to PICU, their propor-
tion in PICU compared to the general population, the qual-
ity of care they received and their outcome (standardised
mortality ratio).

Methods

The study was performed in the multidisciplinary, 19-bed,
paediatric intensive care unit (PICU) of the University
Children’s Hospital of Zurich. Data of all patients admitted
to intensive care in 2007 (1251 admissions) were recorded.
In patients with multiple PICU admissions, only the first
admission was taken for analysis.
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Following data were prospectively collected (minimal data
set, Swiss Society of Intensive Care): (a) demographic
parameters: age, sex, nationality, mother tongue, religious
denomination and socio-professional status; (b) factors re-
lating to severity of illness: length of stay in PICU, princip-
al diagnosis, artificial ventilation, admission form (elect-
ive/urgent), illness severity score at admission (PIM2: Pae-
diatric Index of Mortality [9]), and mortality in PICU.
PIM2 relates to PICU admission (first contact with intens-
ive care personnel) to maximum one hour thereafter. PIM2
score is based on ten variables [9]. For diagnostic classific-
ation we used the Australian and New Zealand Paediatric
Intensive Care Registry (ANZPIC) [10]. Number of drugs
applied in the first 24 hours of admission was retrospect-
ively evaluated.

The socio-professional status of the parents was defined ac-
cording to the classification of the Swiss Federal Office of
Statistics [11]. Criteria for classification into different cat-
egories were occupation, professional position and educa-
tion. The classification consists of nine socio-professional
categories including top management, independent profes-
sions with graduate degree, self-employed, academic pro-
fessions and chief officers, officers, qualified non-manual
labour, qualified manual labour, and unskilled employees
and workers. As the hierarchy differs depending on which
criteria (e.g. social status, education, earnings) greatest
weight is laid on, it seems reasonable to sort the different
categories into three groups including high (top manage-
ment, independent professions with graduate degree, self-
employed, academic professions and chief officers),
middle (officers, qualified non-manual labour, qualified
manual labour), and low (unskilled employees and work-
ers) status. Between parents the higher status was con-
sidered as representative. The statistical office of the can-
ton of Zurich provided data of the general population of the
canton of Zurich regarding nationality and age [12]. The
canton of Zurich is the main catchment area of the PICU.

Statistics

Statistical calculations were performed with SPSS Statist-
ics 18.0 (SPSS Inc., Chicago, USA). Patients were sub-
divided into four different PIM strata representing 0 to
<1%, 1 to <10%, 10 to <50% and 50 to <100% respect-
ively, of patients’ expected mortality. Chi-square test for
trend was used to compare differences of gender, immig-
rant background (Swiss vs. other), mother tongue (native
Swiss speakers vs. other), religious denomination (Christi-
an vs. other) and socio-professional status (low vs. other)
along the four PIM strata. Patients of immigrant back-
ground were compared with Swiss patients regarding: age,
sex, socio-professional status, length of stay in PICU,
length of artificial ventilation, emergency admission, PIM
score, mortality, principal diagnosis, and number of drugs
in the first 24 hours (chi-square test, unpaired t-test or Wil-
coxon rank sum test, as appropriate).

The association between “death in PICU” (dependent vari-
able) and PIM, age, sex, numbers of drugs, immigrant
background, religious denomination, and socio-profession-
al status of parents was calculated with logistic regression
analysis. The ratios of observed number of deaths to expec-
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ted number of deaths (standardised mortality ratio) were
compared regarding sex, age groups, nationality, mother
tongue, socio-professional status and religious denomina-
tion. A parametric approach according to Rapoport J, et al.
was used to construct the 95% confidence interval (CI) of
standardised mortality ratio [13]. A p <0.05 was considered
significant.

Results

Data on 1009 admissions were included, 242 admissions
were excluded as they were not first admissions. Table 1
shows the demographic characteristics of the patients. The
majority of the patients were male (58.7%) and Swiss cit-
izens (68.3%). One of the four national languages (Ger-
man, French, Italian, Rhaeto-Romanic) was spoken by
96.2% of the patients including 93.2% German speakers.
The majority of the parents had a medium socio-profes-
sional status (54.8%). The number of unknown socio-pro-
fessional status was relatively high (15.7%) due to unclear
occupational description or difficulties in classifying the
different occupations. Fifty-three percent of the patients
were of Christian denomination, 22.4% of other than Chris-
tian denomination with a majority of Moslems (12.6%).
Fifty-two percent of the patients stem from the canton of
Zurich. In this subpopulation 67.1% were Swiss citizens.
Of the patients living outside of the canton of Zurich 69.6%
were Swiss citizens. Table 2 provides data on principal dia-
gnosis, mode of admission, length of stay, need of ventil-
ation and duration of ventilation of Swiss and immigrant
children.

Chi-square test showed a highly significant difference in
the proportion of immigrant children admitted to PICU
compared with their proportion in the general population of
the canton of Zurich (p <0.0001) (table 3). The same res-
ults were shown for the subpopulation of children living in
the canton of Zurich (chi-square test, p <0.0001). Readmis-
sion rates compared with first admission did not differ by
nationality (chi-square test, p = 0.59). There was no sig-
nificant difference in the proportion of immigrant children
in a regular ward compared with their proportion in PICU.

socio-professional
status
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200}

3001

100

error bars: 95% CI

Swiss Foreign nationality

nationality

Figure 1

Socio-professional status in relation to nationality (p <0.001, chi-
square test)
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Immigrant children are also overrepresented in the general
ward compared to the general population.

Figure 1 shows the distribution of different socio-profes-
sional levels of the parents of Swiss children and of chil-
dren with an immigrant background. Chi-square test
showed a highly significant difference in socio-profession-
al status by nationality (p <0.001). An immigrant child in
PICU is 9.82 times (95% CI 5.16 to 18.7) more likely to
have parents belonging to the lowest strata of socio-pro-
fessional status (unskilled employees and workers) than a
Swiss child.

There was a significant difference between immigrant and
Swiss children for sex, religious denomination and mother
tongue other than Swiss languages (chi-square test). An im-
migrant child admitted to PICU was 1.12 times (95% CI
1.01 to 1.25) more likely to be male than a Swiss child ad-
mitted to PICU. In the general population there is no sig-
nificant difference in gender by nationality (p = 0.18, chi-
square test). No significant differences between immigrant
and Swiss children were shown for age, artificial ventila-
tion, principal diagnosis, length of stay in PICU and num-
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ber of drugs applied in the first 24 hours. No significant
difference was shown for sex by religious denomination
(chi-square test).

No significant differences by socio-professional status
were shown for PICU survival, principal diagnosis, admis-
sion form, length of stay and number of drugs applied in
the first 24 hours. No significant differences by socio-pro-
fessional status or between immigrant and Swiss children
were shown for admission due to trauma or other injur-
ies (burns, ingestion, electrocution, immersion) (chi-square
test).

Table 4 and 5 provide data on the illness severity score
at admission (PIM 2), observed mortality and standardised
mortality ratio by nationality categorised into geographical
regions (table 4) and by sex, age, nationality, mother
tongue, socio-professional status and religious denomina-
tion (table 5).

Chi-square test for trend showed no significant difference
along the four PIM 2 strata for sex, nationality other than
Swiss, mother tongue other than native speakers of Swiss

Table 1: Characteristics of the patients. N = 1009; sex, age, PIM2 and mortality are known for all patients.

Characteristic n (%)
Sex Female 417 (41.3)
Male 592 (58.7)
Age category (years) <1 412 (40.8)
1-5 224 (22.2)
5-10 145 (14.4)
10-15 142 (14.1)
>15 86 (8.5)
Mother tongue National language 756 (74.9)
Other than a national language 37 3.7)
Bilingual with one national language 215 (21.3)
Unknown 1 0.1)
Nationality Swiss 689 (68.3)
Immigrant background 316 (31.3)
Unknown 4 (0.4)
Socio-professional status High 243 (24.1)
Medium 553 (54.8)
Low 55 (5.5)
Unknown 158 (15.7)
Denomination Christian denomination 536 (53.1)
Other than Christian denomination 226 (22.4)
Undenominational 100 (9.9)
Unknown 147 (14.6)
PIM2 probability strata (%)? 0-0.99 360 (35.7)
1-9.99 563 (55.8)
10-49.99 75 (7.4)
50-100 1 (1.1)
Survival Deceased 33 (3.3)
Survived 976 (96.7)
Total sample 1009 (100)

@ PIM2 strata relate to mortality risk.

Table 2: Principal diagnosis, mode of admission, length of stay, need of ventilation, length of ventilation by nationality.

Principal diagnosis ?

Nationalityb Cardiovas- | Other Trauma  Other Cardio- | Respiratory  Neuro- Renal Gastro-intestinal Sepsis Miscella-

cular sugery injuries vascular logical neous

surgery

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 'n (%) n (%)
Swiss 148 (75.9) 128 |(67.0) 41 (68.3) 24 (64.9) 52 (73.2) 104 (66.2) 51 (61.4) | 11 (73.3) 24 | (66.7) 27 (73.0) 74 (64.3)
Immigrant 47 | (24.1) 63 (33.0) 19 (31.7) 13 [(35.1) 19 (26.8) 53 (33.8) |32 (38.6) 4 (26.7) 12 (33.3) 10 (27.0) 41 (35.7)
background
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Mode of admission

languages, religious denomination other than Christian de-
nominations, and lower socio-professional status of the pa-
tients’ parents. Trend analysis in PIM 2 strata revealed
highly significant results (p <0.001) for survival, need of
artificial ventilation, principal diagnosis, and patients
younger than one year.

According to binary logistic regression analysis, the inde-
pendent variables PIM 2 (OR 1.056, 95% CI 1.024-1.088,
p=0.001), length of stay (OR 1.048, 95% CI 1.001-1.098,
p = 0.047), and number of drugs applied in the first 24
hours (OR 1.134, 95% CI 1.01-1.273, p = 0.034) predicted
“death in PICU”. All other independent variables (sex, age,
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nationality, mother tongue, socio-professional status, reli-
gious denomination, artificial ventilation, admission form,
and principal diagnosis) did not show any predictive value
for “death in PICU”.

Discussion

Children with an immigrant background are overrepres-
ented in the PICU of the University Children’s Hospital
Zurich compared with their proportion in the general pop-
ulation of the canton of Zurich. Parents of these children
have a lower socio-professional status than parents of

Urgent Elective Unknown
n (%) n (%) n (%)
Swiss 401 (68.0%) 255 (70.4%) 33 (62.3)
Immigrant Background 189 (32.0%) 107 (29.6%) 20 (37.7)
Artificial ventilation
Artificial ventilation Duration of ventilation (hours)
No Yes Mean Standard error Median
n (%) n (%) of the mean
Swiss 397 (69.8) 292 (67.0) 69.6 7.7 25.6
Immigrant background 172 (30.2) 144 (33.0) 75.0 11.5 29.7
Length of stay (days)
Mean (days) Standard error of the mean Median
Swiss 3.42 0.23 1.43
Immigrant background 3.44 0.42 1.36
@ Principal diagnosis was unknown for 8 children (5 Swiss, 3 immigrant background).
b Nationality was unknown for 4 children.
Table 3: Age distribution of immigrants in PICU and in the general population of the canton of Zurich.
PICU admissions 2007 General population
Swiss Immigrant background Swiss Immigrant background
n (%) n (%) n (%) n (%)
Age category (years) <1 289 (70.5) 121 (29.5) 10090 (72.9) 3747 (27.1)
1-5 136 (60.7) 88 (39.3) 38346 (73.2) 14064 (26.8)
5-10 92 (64.3) 51 (35.7) 47767 (75.3) 15648 (24.7)
10-15 106 (74.6) 36 (25.4) 52019 (79.7) 13222 (20.3)
>15 66 (76.7) 20 (23.3) 33843 (83.9) 6482 (16.1)
Total 6897 (68.6) 3167 (31.4) 1820657 (77.4) 53163% (22.6)

@ p <0.0001, chi-square test
Total excludes 4 children for whom nationality was unknown.
Regular ward population: 5040 Swiss children (67%), 2463 children with immigrant background (33%).

Table 4: Expected mortality (PIM2), observed mortality and standardized mortality ratio by nationality categorised into geographical regions.

Expected mortality (PIM 2, %)

Observed mortality Standardised mortality ratio

n Mean (%) Standard error Deceased (n) (%) Observed/expected mortality
of the mean (95% Cl)

Regions Switzerland 689 4.02 0.39 20 (2.9) 0.72 (0.41-1.03)

Western Europe 102 4.87 1.35 5 (4.9) 1.01 (0.34-1.67)

Balkan States 94 3.08 0.47 2 (2.1) 0.68 (0-1.78)

Turkey 37 2.20 0.48 0 0) 0 (0-2.11)

Asia 23 5.50 2.28 3 (13.0)  2.36 (0.96-4.25)

Africa 16 17.31 8.30 2 (12.5)  0.72(0.16-1.29)

Eastern Europe 15 1.51 0.36 1 (6.7) 4.44 (0.35-8.48)

Middle East 10 3.45 1.60 0 0) 0 (0-3.16)

Latin America 10 1.56 0.38 0 0) 0(0-4.9)

Northern America 3 1.27 0.32 0 (0) 0 (0-9.95)

Others 6 1.10 0.36 0 0) 0 (0-7.56)

Total 1005 4.1 0.34 33 (3.3) 0.80 (0.55-1.05)

Total excludes 4 children for whom nationality was unknown.
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Swiss children hospitalised in PICU. However, the distri-
bution of immigrant children and Swiss children along the
strata of illness severity is equal and there is no difference
between the two groups in relation to the ratio of observed
to expected mortality, a measure of quality of care in PICU.
Since 2003 the National Healthcare Disparities Report
provides data every year on disparities regarding health
care in the United States of America. “While some of the
biggest disparities in quality remain, progress has been
made in reducing disparities” [ 14]. Evaluating disparities in
(access to) health care is an important factor in improving
health care quality in the general population. Studies docu-
menting disparities in health care are largely based on sur-
veys in adult chronic care [15]. There are only few reports
studying the same question in the paediatric population, al-
though the question is equally important.

Variations in socio-professional status by nationality has
also been reported for the general population in Switzer-
land, where major differences depending on the country of
origin have been found [16]. Regarding admission rates to
PICU, increased rates for more deprived children, as we
found in our study, have been reported in the UK [5] and
in the United States [17]. Illness severity and PICU-out-
come, however, did not differ between Swiss and immig-
rant children in our study. These findings are supported by
some studies [1, 3, 18], but are in contrast to studies from
the UK, United States and Canada reporting variations in
mortality in relation to nationality [5, 6, 19, 20]. In primary
adult care in Switzerland, the health of the immigrant pop-
ulation is poorer than the health of the Swiss population
[21]. Our finding of an overrepresentation of children with
an immigrant background in admission rate to PICU, des-
pite comparable illness severity and outcome parameters
once admitted to tertiary care, could be indicative of dis-
parities in primary health care or for their disadvantage in

Swiss Med WKkly. 2011;141:w13190

general health status. This conclusion is only speculative
and as has been pointed out in former studies, “the path-
ways through which socioeconomic position and race af-
fect health care are complex” [22]. Several other reasons
for disparities in health care by race and socioeconomic
status are mentioned in the literature, such as health care
affordability [23], education [23, 24], knowledge [25], lit-
eracy [26], competing demands including work and child
care [27], patient attitudes [28], health beliefs [29, 30], ra-
cial concordance between physician and patient [31], pa-
tient preferences [32, 33], provider bias [34], geographic
access and transportation [35] (controversial [24]). A num-
ber of studies point out, that the insurance status has an in-
fluence on mortality [19, 36-39] and severity of illness [3].
In Switzerland health insurance is compulsory, so this spe-
cific causal factor does not apply.

Most of the studies to which we are referring were carried
out in Anglo-Saxon countries, where health care system
and socioeconomic situation are different from Switzer-
land. However, there are a few studies listing reasons for
disparities in Switzerland [21, 40].

PICU-admission already represents a critical status of ill-
ness severity, in which there are no further differences
defined by nationality or socio-professional status. Data
from our tertiary hospital (PICU and general ward) indicate
that disparities may also be found at a lower level of illness
severity. The results of our study on disparities in a PICU
are important, although our study focuses only on a specific
part of the health care system. Variations may begin earlier,
respectively at a lower level of illness severity.

Nationality correlated with gender in our study. An im-
migrant child admitted to PICU was 1.12 (95% CI 1.01 to
1.25) more likely to be male than a Swiss child. Since reli-
gious denomination correlated with nationality, we invest-
igated whether the reason might be found there, but found

Table 5: Expected mortality (PIM2), observed mortality and standardised mortality ratio by sex, age, nationality, mother tongue, socio-professional status and religious

denomination.

Expected mortality (PIM2 %)

Observed mortality Standardised mortality ratio

n Mean (%) Standard error Deceased (n) (%) Observed/expected mortality
of the mean (95% ClI)
Sex Female 417 3.67 0.37 10 (24) 0.65(0.2-1.1)
Male 592 4.40 0.51 23 (3.9) 0.89(0.58-1.18)
Age (years) <1 412 5.46 0.55 20 (4.9) 0.90 (0.54-1.24)
1-5 224 3.22 0.66 (1.8) | 0.56 (0-1.15)
5-10 145  4.03 1.19 (34) 0.84(0.31-1.4)
10-15 142 212 0.39 (0) 0 (0-1.06)
>15 86 3.22 1.1 (4.7) | 1.46 (0.5-2.39)
Nationality Swiss 689  4.02 0.39 20 (2.9) 0.72(0.41-1.03)
Immigrant background | 316 4.29 0.66 13 (4.1) |0.96 (0.54-1.38)
Mother tongue National language 756 4.03 0.38 26 (3.4) 10.84 (0.56-1.15)
Other than national 37 2.31 0.58 1 (2.7) 117 (0-3.21)
language
Bilingual with one 215  4.62 0.81 6 (2.8) 1 0.61(0.1-1.11)
national language
Denomination Christian denomination | 536 3.74 0.43 13 (2.4) 0.64 (0.28-1.01)
Other than Christian 226 4.10 0.70 7 (3.1) 1 0.76 (0.22-1.29)
denomination
Undenominational 100 3.65 0.76 (2.0) 0.55(0-1.47)
Socio-professional High 243 3.90 0.71 (3.3) |0.85(0.33-1.36)
status Medium 553 3.90 0.40 13 (2.4) 0.62(0.24-0.96)
Low 55 3.49 0.87 1 (1.8) | 0.52(0-1.82)

Unknown: nationality for 4 children, mother tongue for 1 child, denomination for 147 children, socio-professional status for 158 children.
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no evidence for this assumption. Overall there were more
male (58.7%) than female patients in PICU. A similar dis-
tribution has been reported in adult care [41]. In addition,
in adult care, men receive an increased level of care and
undergo more invasive procedures, even though there is
a higher severity of illness in women. Despite these dif-
ferences men do not have a better outcome [41]. Regard-
ing the association between treatment intensity and gender
in PICU, there is a study showing a positive correlation
between drug exposure and male gender [42]. Our data,
however, did not show significant differences in the num-
ber of drugs applied in the first 24 hours after admission
and in the rate of artificial ventilation between girls and
boys.

In conclusion, at the PICU of the University Children’s
Hospital Zurich there are no variations in severity of ill-
ness, mortality and standardised mortality ratio by nation-
ality, mother tongue and socio-professional status. Related
to standardised mortality ratio, children from all nations
receive the same quality of care, although there are vari-
ations by nationality and socio-professional status regard-
ing gender and admission rate. Children with an immigrant
background are overrepresented in PICU and among these
children there are more boys and their parents have a lower
socio-professional status than Swiss children. These find-
ings indicate that disparities may exist at a lower level of
illness severity, due to many possible reasons (for example
shortcomings in primary health care). However, once a
child enters tertiary, highly specialized health care (such as
intensive care), nationality and socio-economic factors no
longer influence quality of health care delivery.

We thank Ueli Frey for his ideas he contributed to the
design of the study.
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