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ABSTRACT
Background Real-world evaluations of complex
interventions are scarce. We evaluated the effect of the
Salut Programme, a universal child health promotion
intervention in northern Sweden, on income-related
inequalities in positive birth outcomes and healthcare
utilisation up to 2 years after delivery.
Methods Using the mother’s place of residence at
delivery, the child and the mother were classified as
belonging to either the control area (received care-as-
usual) or the intervention area (where the intervention
was implemented from 2006) and either the premeasure
(children born between 2002 and 2004) or the
postmeasure (children born between 2006 and 2008)
period. Parents’ earned income was used as the
socioeconomic ranking variable. The Relative
Concentration Index was computed for six binary birth
outcome indicators and for inpatient and day patient care
for children and their mothers. Changes in inequality over
time were compared using a difference-in-difference
approach.
Results Income-related inequalities in birth outcomes
and child healthcare utilisation were absent, except that
full-term pregnancies were concentrated among the poor
at premeasure in the intervention area. In contrast,
mothers’ healthcare utilisation was significantly pro-poor
in the control area. The extent of inequality changed
differentially between premeasure and postmeasure for
two birth outcomes: full-term pregnancies and infants
with normal birth weight. Inequalities in healthcare
utilisation did not change significantly in either area over
time.
Conclusion In northern Sweden, income-related
inequalities in birth outcomes and child healthcare
utilisation are largely absent. However, relative
inequalities in mothers’ healthcare utilisation are large.
We found no evidence that the Salut Programme affected
changes in inequality over time.

BACKGROUND
Reducing health inequalities has become a major
societal concern.1 Health is conceptualised as
a form of human capital, and improving the health
of disadvantaged children is promoted to combat
lifelong health inequalities.2 3 Development prena-
tally, during infancy and childhood influences life-
long health.4–8 Early years are the most sensitive
period when exposure to inequality is strongly
related to health later in life.9

Children in Sweden are generally healthy, yet health
inequalities exist between different segments of the
population.10 Differences in parental education, occupa-
tion and income are related to differences in child health
outcomes and life expectancy.11 For example, children

from disadvantaged families had 131% higher risk of
mortality, 40% higher risk of hospitalisation and 38%
higher risk ofmental illness comparedwith children from
better-off families.12TheSwedishCommission forEquity
in Health has highlighted the need to provide equal
opportunities in different sectors of society, with a focus
on the most disadvantaged groups.11 13 14

There is a general understanding that targetted
programmes are required to reduce inequalities
and that universal health promotion interventions
particularly benefit wealthy families. Some attempts
have been made to evaluate comprehensive strate-
gies to combat inequalities, most notably in
England.15 However, we are aware of few published
evaluations of the equity impact of universal public
health interventions.

The Salut Child Health Intervention Programme is
a universal health promotion intervention targeting all
expectant parents and children in the region of
Västerbotten in northern Sweden.16 Results from
a recent study suggested that the Programme is effec-
tive in improving average health outcomes at birth at
lower costs than care-as-usual; thus it could be good
value for money.17 We aimed to contribute to the
evidence on the equity impact of universal health
promotion programmes by investigating the effect of
the Salut Programme on income-related inequalities in
birth outcomes and healthcare utilisation for children
and mothers during the first two years after delivery.

METHODS
The Salut Programme
In Sweden, antenatal care and child healthcare
are free of charge and attended by almost everyone.
The Salut Programme, initiated in 2005, is inte-
grated within ordinary healthcare in the region
of Västerbotten in northern Sweden.16 18–20 The
Programme has a multisectorial and family-centred
approach to health promotion that targets all expec-
tant parents and children. The name ‘Salut’ origi-
nates from the term ‘salutogenesis’, which highlights
the individual’s capacity and resources to generate
health.21

Study design and study population
The stepwise implementation of the Salut Programme
created a natural experiment, and the availability of reg-
ister data enabled a retrospective observational study
design.22 We compared birth outcomes and healthcare
utilisation between geographical areas where the
Programme was implemented from 2006 (intervention
area)with the remaining part of the region (control area).
We included all children born between 2002 and 2004
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(before theProgrammewas implementedanywhere) and theirmothers,
defined as the premeasure period. Accordingly,we included all children
born between 2006 and 2008 (after the Programme was implemented
in some areas) and their mothers, defined as the postmeasure period.
Thus, four study groups were formed: intervention-pre, intervention-
post, control-pre and control-post.

Outcomes and socioeconomic status
Outcome measures were described in detail in an earlier
evaluation.17We selectedmeasures that could potentially capture
the effect of the Programme on the health of mothers and their
children. Birth outcome indicators were coded to measure good
health, in order to correspond with the Programme’s design as
a wide-ranging, health-promoting intervention. Healthcare utili-
sation measures were also included. The outcomes are fully
defined and summarised in table 1.
1. Childbirth outcomes (binary indicators): full-term preg-

nancy; vaginal delivery; normal birth weight; normal weight
for gestational age; normal Apgar score (at 5 min); child
healthy at discharge.

2. Child’s healthcare utilisation: inpatient care within 2 months
after birth (binary); inpatient care within 2 years after birth
(cumulative number of days); day patient care within 2 years
after birth (cumulative number of visits).

3. Mother’s healthcare utilisation: inpatient care related to
delivery (cumulative number of days); inpatient care exclud-
ing delivery within 2 years after child’s birth (cumulative
number of days); day patient care within 2 years after child’s
birth (cumulative number of visits).

Our focus was the distribution of these outcome measures
across the income distribution, referred to here as ‘income-
related health inequality’. We measured income as the sum of
earned income for the child’s parents in the year of birth. To
abstract from differences between groups due to inflation, nom-
inal incomes were adjusted to a common reporting year (2008)
using the Consumer Price Index.23

Statistical analysis
Descriptive statistics were computed for parental income quin-
tiles; birth outcomes; and the healthcare utilisation measures, in
the intervention and control areas for the premeasure and post-
measure periods, respectively.

The Relative Concentration Index (RCI) was used as a measure
of inequality. The RCI is a summary measure that ranges from−1
to +1. If there are no income inequalities in the distribution of
the outcome variable, the RCI equals zero. A negative value
indicates that the outcome variable is concentrated among the
poor, and a positive value indicates the opposite.We used the RCI
because we wanted to relate the main findings to how large the
inequality was in absolute terms.24 The Absolute Concentration
Index (ACI), which relates the extent of inequality to the mean
value of the outcome variable,25 was therefore computed for
those variables for which there was a significant degree of relative
inequality. Index values were computed using the convenient
regression method implemented in the conindex Stata routine.26

The analysis was carried out in three main steps. First, for each
outcome, we assessed whether there was a significant degree of
income-related inequality. The RCI values for each outcome, in
each area and time period, were plotted.27 Second, we used
F-tests to examine whether the RCI within each area changed
from premeasure to postmeasure. Third, we assumed normality
and used a z-test to assess whether the change within the

intervention area over time was different from the change within
the control area over time (represented by the difference-in-
difference concentration index). P values less than 0.05 were
used to determine statistical significance.
Finally, we plotted concentration curves (CC) for those outcomes

forwhich the RCIwas significantly different from zero in at least one
area and one time period. CCs reveal whether any pro-poor or pro-
rich patterns are constant across the income distribution. In the CC,
the cumulative proportion of the outcome is ordered from lowest to
highest (eg, 0–100% of all child inpatient days) and plotted against
the cumulative proportion of the population ranked from the poor-
est to the richest.25 If the CC lies on the diagonal, there are no
income inequalities in the distribution of the outcome. If the CC
lies above the diagonal, the outcome ismore concentrated among the
poor. If the CC lies below the diagonal, it indicates the opposite.

Table 1 Sample averages for income, birth outcomes and healthcare
utilisation divided into intervention and control areas and premeasure
and postmeasure periods, respectively

Intervention
area* Control area*

Pre† Post† Pre† Post†

Participants (N)

Mothers 918 828 6056 5737

Children 1003 888 6664 6059

Parental income‡ (median; SEK)

Lowest quintile 161 321 158 663 256 377 245 011

Second quintile 346 831 366 098 372 226 394 294

Middle quintile 407 767 438 153 426 741 457 649

Fourth quintile 459 308 497 380 483 368 521 461

Highest quintile 550 834 594 849 585 662 630 899

Positive birth outcomes (%)

Full-term pregnancy 92.6 95.0 94.4 94.6

Vaginal delivery 82.8 81.9 83.6 83.6

Normal birth weight 85.4 90.9 88.0 91.0

Normal weight for gestational age§ 93.8 93.7 93.9 94.7

Normal 5-min Apgar score¶ 99.1 99.4 98.7 98.5

Healthy child** 79.3 81.1 77.8 79.2

Healthcare utilisation

Child with early inpatient care††, % 6.9 4.2 6.9 4.3

Child’s inpatient care‡‡ (days), M (SD) 1.9 (12.8) 1.5 (8.2) 1.5 (8.1) 1.4 (9.6)

Child’s day patient care§§, M (SD) 0.0 (0.2) 0.1 (0.4) 0.0 (0.2) 0.1 (0.7)

Mother’s inpatient care related to
delivery (days), M (SD)

3.7 (2.8) 3.1 (2.0) 3.6 (2.6) 2.9 (2.2)

Mother’s inpatient care excluding
delivery‡‡ (days), M (SD)

0.4 (2.1) 0.5 (3.2) 0.5 (5.3) 0.5 (4.5)

Mother’s day patient care§§, M (SD) 0.0 (0.1) 0.0 (0.1) 0.0 (0.1) 0.0 (0.1)

*Intervention area—Geographical area in the region of Västerbotten where the Salut
Programme was implemented from 2006; Control area—remaining part of the region.
†Premeasure period—children born 2002 and 2004; postmeasure period—children born
between 2006 and 2008.
‡Sum of earned income for mother and father in the year of the child’s birth. Inflated to 2008
SEK.
§Within 2 SD of the reference population’s mean weight.
¶Apgar score of at least 7 (range 0–10). A measure of the newborn’s physical condition 5
min after birth.
**A healthy child according to a paediatrician’s examination at discharge.
††Child with inpatient care during the first 2 months after birth but not related to the
delivery.
‡‡Cumulative duration of inpatient care over the first 2 years, excluding care due to delivery
complications.
§§Number of day patient visits during the first 2 years after delivery. Identified as a patient
admitted to inpatient care but with a duration of less than 24 hours.
N, count; M, mean.
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RESULTS
Characteristics of the participants
The number of newborns in Västerbotten was about 7700 in the
premeasure period (2002–2004) and about 7000 in the postmea-
sure period (2006–2008). Of these, 888 children and their
mothers were considered to be exposed to the Salut Programme
because the children were born in the intervention area during
the postmeasure period (‘intervention-post’). Details are given in
table 1 and shortly commented on below.

Intervention area families were poorer on average, and the
difference in median income across quintiles was bigger than in
the control area. In both areas, the median income in the lowest
quintile decreased from premeasure to postmeasure, but
increased in all other quintiles.

Most children (78–99% depending on indicator) had positive birth
outcomes.Theproportionof children readmitted to thehospital during
the first 2months after birthdecreased from7%atpremeasure to4%at
postmeasure. The average duration of the mother’s inpatient care
relatedtodeliverydecreasedbyonehalf-day. In the2yearsafterdelivery,
the mean cumulative duration of inpatient care was 1.4–1.9 days for
children and 0.4–0.5 days for mothers. Results of our previous study
suggested that the intervention contributed to an improvement in
average outcomes and a reduction in healthcare costs.17

The extent of relative inequality
Results regarding income-related inequalities are summarised in
figure 1 for positive birth outcomes and in figure 2 for healthcare
utilisation. Arrows indicate changes in the RCI over time (pre-
measure to postmeasure) within each area. The RCI values, SEs
and statistical tests for whether changes over time differed
between the areas are provided in the online supplementary
material tables AI and AII.

Positive birth outcomes for children were mostly equitably
distributed (figure 1). The exception was full-term pregnancies
in the intervention area at premeasure, which were concentrated
among the poor to a small but statistically significant extent (RCI
−0.019, p=0.001) (online supplementary material table AI).
Children’s healthcare utilisation was equitably distributed

(figure 2). None of the RCIs was significantly different from
zero (online supplementary material table AII). In contrast,
mothers’ healthcare utilisation was significantly pro-poor in
the control area, especially at postmeasure (figure 2). The mag-
nitude of inequality was small for delivery-related inpatient care
(RCI−0.014, p=0.014), but large for other inpatient care (RCI
−0.145, p=0.050 at premeasure; RCI −0.295, p=0.000 at
postmeasure) and for day patient care at postmeasure (RCI
−0.145, p=0.027) (online supplementary material table AII).

Changes in relative inequality pre- to post-measure
Arrows in figure 1 indicate that the extent of inequality changed over
time for two birth outcomes: full-term pregnancies and normal
weight for gestational age. In the former case, changes in inequality
over timedifferedbetween the twoareas. In the interventionarea, the
pro-poor concentration of full-term pregnancies at premeasure dis-
appeared at postmeasure (F-stat 7.4, p=0.007). In the control area,
full-term pregnancies were equitably distributed at both premeasure
and postmeasure. In otherwords, the intervention area becamemore
similar to the control area over time (difference-in-difference RCI
0.0206, p=0.003; online supplementary material table AI).
The second arrow in figure 1 indicates that although none of the
RCI values for normal birth weight for gestational age was signifi-
cantly different from zero, this outcome became significantly more
concentrated among the poor in the control area over time (F-stat
5.50, p=0.019). However, the two areas did not differ significantly

Figure 1 Relative income-related inequalities in positive birth outcomes for children.
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from each other in terms of changes in inequality between premea-
sure and postmeasure (difference-in-difference RCI −0.0004,
p=0.96). As indicated by the lack of arrows in figure 2, the extent
of inequality inhealthcare utilisationdidnot change significantlyover
time in either area (online supplementary material table AII).

Concentration curves
WeplottedCCs for the four outcomes forwhich theRCIwas non-zero
in at least one time period in one area. CCs for full-termpregnancy and
mother’s inpatient care related to delivery closely followed the diagonal
(online supplementary material figures AI–AIV). CCs for mother’s
inpatient care (excluding delivery) in the intervention area approxi-
mately followed the diagonal at premeasure, but had a subtle inverse
s-shape postmeasure, from pro-poor among the poorest to pro-rich
among the richest (figure 3). The corresponding control area CCs lay
more consistently above the diagonal, indicating a pro-poor concentra-
tionacross the incomespectrum(figure4).CCs formother’sdaypatient
care were strongly jagged in the intervention area, reflecting the small
number of women who had day patient care (online supplementary
material figure AV), while control area CCs were located above the
diagonal (online supplementary material figure VI).

The extent of absolute inequality
Finally, we computed ACIs for mother’s healthcare utilisation (online
supplementary material table AIII). The ACI values in the four cases
with a significant degree of inequality, all in the control area, were:
−0.04 days (p=0.014) for inpatient care related to delivery at post-
measure; −0.07 days (p=0.050) at premeasure and −0.13 days
(p=0.000) at postmeasure for inpatient care unrelated to delivery;
and −0.002 day patient visits (p=0.027) at postmeasure. Thus,
income-related inequalities in utilisation were small in absolute terms.

DISCUSSION
Summary of main findings
In this study, we found surprisingly few income-related inequalities
in positive birth outcomes or child healthcare utilisation within 2
years after birth. In contrast, mothers’ healthcare utilisation after
delivery was significantly concentrated among the poor in the con-
trol area, though not in the intervention area. Furthermore, we
found that the size of the relative inequalities was large for the
mother’s inpatient care unrelated to delivery and day patient care.
In absolute terms, however, these inequalities were small.
Our analyses suggest the Salut Programme had no effect on

income-related inequalities in either birth outcomes or healthcare

Figure 2 Relative income-related inequalities in healthcare utilisation.

Figure 3 Intervention area concentration curves for mother’s inpatient
care in the first 2 years after delivery (excluding delivery).
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utilisation. The extent of inequality mostly did not change from
premeasure to postmeasure. In one case, the intervention area
became more similar to the control area, in what can be interpreted
as a negative development: a pro-poor concentration of a positive
birth outcome (full-term pregnancies) disappeared.

Comparison with other studies
Our results regarding birth outcomes contradict those in a 2016
report by the Swedish National Board of Health and Welfare that
found that mother’s educational level was strongly correlated with
perinatal death, low 5-min Apgar score, child being small for gesta-
tional age, premature birth and elective caesarian section, also after
controlling for risk factors such as mother’s country of birth, age
and smoking.28 Two main reasons may explain the difference in
findings. First, it is well known that income-related and education-
related health inequalities do not necessarily display the same
trends. In Sweden, the focus in public debate and research has
been on education-related inequalities; however, income is nowa-
days receiving more interest.29 Internationally, multidimensional
methods have recently been proposed that include both income
and education and leave the choice of relevant socioeconomic vari-
able to the reader.30 Nevertheless, arguments for choosing income
include the view that it is more strongly associated with mortality
than education or, say, occupation,31 and that policy-makers are
becoming familiar with the concentration index, which is suited for
continuous variables, such as income.

Second, we coded the binary birth outcome variables so as to
indicate positive outcomes rather than ill-health, and evaluated the
Salut Programme for its effect on relative inequality in these ‘attain-
ments’. Thus, our analysis involved several normative value judge-
ments, and alternative judgements would have led to different
methodological choices, and thereby possibly different conclusions.
Specifically, no relativemeasure satisfies themirror property, that is,
that the magnitude of inequality would be the same regardless of
whether attainments or ill-health levels are measured.32

Strengths and limitations
To answer our main research question, whether the Salut
Programme had an effect on health inequalities, we computed a
difference-in-difference RCI, which to our knowledge is an innova-
tive approach. Our approach breaks down the overall question into
three: whether outcomes are unequally distributed with respect to
income (ie, whether inequality exists); whether inequality is

changing over time; and whether those changes have been affected
by the intervention. In practice, the latter questions were only
relevant for mothers, because child outcomes weremostly equitably
distributed.
Our choice of inequality measure was informed by our view

that national policy-makers are more familiar with the RCI and
CC than alternative methods. Inequality in mothers’ healthcare
utilisation appeared to vary across the income distribution. Since
such variation is not captured by the RCI, we used CCs to
complement the analysis. However, we relied on the RCI as
a summary measure to draw conclusions about the equity impact
of the intervention.
Our interpretation is that in the Swedish context, relative

inequality is an overriding concern; however, decision-makers
expect absolute inequality to be presented alongside the relative
as complementary information. For this reason, we used the
RCI rather than one of the 'corrected' concentration indices
proposed in the literature. A resulting limitation was that the
range of the RCI for the binary health outcomes became very
small, because the range depends on the mean, which was close
to one in our data.

Policy implications
An increasing body of evidence suggests that an equal distribution
of health benefits the population as a whole.14 However, there
are concerns that participation in universal health promotion
programmes, such as the Salut Programme, differs by socioeco-
nomic status. An intervention that is intended to improve health
in the overall population may widen inequalities if its benefits are
concentrated among the better-off.33 It is therefore imperative
that such programmes are evaluated from an equity perspective.
Our result that the intervention did not increase inequalities is,
therefore, an important finding.
In Swedish public health discourse, the unequal distribution of

health between andwithin different groups is considered a problem,
and public health stakeholders at national, regional and local levels
are seeking more knowledge of how different interventions affect
population health.34 There are surprisingly few examples of popu-
lation-based real-world interventions that have been shown to
reduce health inequalities. While our study does not provide evi-
dence ofwhatworks to reduce inequalities, our view is that evidence
of no inequality effects is equally important.
In Sweden, increasing income inequality over time highlights

the need to examine whether income-related health inequalities
are also increasing. The Gini Index rose from 25.3 in 2003 to 29.2
in 2015.23 The difference in median income between the highest
and lowest quintiles in our data is smaller than in the Swedish
population as a whole. This is likely because income drops tem-
porarily during parental leave, more so in absolute terms among
high-income earners. As in other countries, Swedish political par-
ties differ in terms of policy regarding income inequalities. In
contrast, parties across the political spectrum agree on the undesir-
ability of low educational attainment. Thus, reaching consensus on
how to respond to income-related health inequalities is likely even
more difficult than for education-related health inequalities.

CONCLUSION
In northern Sweden, positive birth outcomes and child healthcare
utilisation in the 2 years after birth are equally distributed with
respect to income, but relative inequalities in mother’s healthcare
utilisation are large. We found no evidence that the Salut
Programme had any effect on changes in inequality, neither posi-
tive nor negative.

Figure 4 Control area concentration curves for mother’s inpatient care
in the first 2 years after delivery (excluding delivery).
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