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Abstract

Objectives: To analyze changes in the family living conditions of children in Catalonia between
2006 and the 2010-2012 period, and to study associations between these changes and health
outcomes and healthcare service use in this population.

Design: A before-after analysis of two cross-sectional surveys

Setting: Population younger than 15 years old from Catalonia, Spain

Participants: Representative samples of children in the 2006 Catalan Health Survey (ESCA,
baseline, before the crisis, n=2200) and the first 4 waves of ESCA 2010-12 (after start of the
crisis, n=1967).

Main outcome measures: Overweight/obesity, health behavior, mental health, health-related
quality of life (HRQOL), and use of healthcare services. Logistic regression and multiple linear
regression models were used to analyze the influence of changes in family conditions on
outcome measures, including interaction terms to describe the potential influence of the study
period on the results.

Results: The percentage of unemployed families rose from 9:1% (2006) to 20-6% (2010-12),
with inequalities by level of education. Overweight/obesity increased from 18.4% (95% Cl 16.5-
20.4) to 26.9% (24.6-29.2) in 2010-12, and inequalities related to maternal education and
employment status persisted. Eating habits has improved in 2010-12 in disadvantaged families.
An improvement in HRQOL was found in the second survey (Beta [B]= 6.07; 4.15 to 7.99),
although children whose mothers had a primary education showed poorer HRQOL scores in
this survey than in 2006 (B=-4.14; -7.17 to -1.12). In 2010-12, double healthcare coverage was
associated with a higher likelihood of health visits.

Conclusions: Inequalities in childhood obesity and quality of life have increased with the
economic crisis. Policy measures that fight against these inequalities should be urgently
implemented to avoid their negative impact on the health of future generations of Catalans

KEYWORDS: Child health disparities; inequities; economic crisis; health-related quality of life;
obesity
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1) Article focus

The current economic and financial crisis have worsened children living conditions in
Catalonia, Spain comparing 2006 and 2010-12

Worsening of socioeconomic conditions associated with the crisis would more
specifically affect the children of disadvantaged families

An increase in unhealthy behavior and in inequalities related to obesity and mental
health would also be expected.

2) Key messages

There has been an increase in social inequalities with higher levels of unemployment

in families with lower level of education in Catalonia.

Although some health-related behaviors showed an improvement for the total
population, inequalities in childhood obesity and quality of life according to the level of
education increased with the economic crisis

3) Strengths and limitations

The content of the questionnaire was similar in both surveys, data are consistent and
proved to be valid and useful to analyze the impact of the crisis on child health

It is not possible to directly attribute changes found in the present study to the impact
of the crisis. Nevertheless, it is clear that children’s living conditions have worsened in
this 6-year study period, and this change has had impact on their health.

The sample of the Catalan health interview survey 2010-12 were slightly younger and
with higher maternal level of education than the previous sample of 2006. However,

all these differences may mask even greater disparities.
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Introduction

The current economic and financial crisis has affected the whole of Europe’s economy,
although the impact in each country depends on the starting point, mechanisms of social
protection and social transfers, and the measures governments have adopted to fight the
crisis.

A review of the evidence related to the impact of the crisis on the health of young people (15-
24y) has found increasing levels of ill health, particularly with regard to sexually transmitted
disease and substance abuse, and a general decline in the use of healthcare services.' A
comprehensive review of the impact on neonatal outcomes has reported inconclusive results
regarding low birth weight and neonatal mortality.” Some positive aspects have also been
described. * A decrease in environmental pollution and traffic accidents is expected, and the
crisis occurring in the 1990s had a positive impact on health in the Nordic countries. * In the
current crisis even that effect varies between countries, a recent report from the UK has
revealed a significant impact on the eating habits of children from families in poverty. In the
US, an association was reported between economic recession measured by unemployment

rates and head injuries due to violence against children.®

In Spain, the government has significantly cut public health and education budgets, and has
reduced aid to families with children in the lower socioeconomic strata. Spain's UNICEF report
has analyzed the growth of poverty in children, which is higher than in the remainder of the
population.” Another recent study emphasizes that the crisis has manifested in a particularly
acute form in households with children, and has caused a greater decline and greater social
exclusion than in households with no children.® However, there is little data comparing
children’s health before and after the crisis started.

In Catalonia, a northeastern region of Spain, the Catalan Health Survey (Enquesta de Salut de

Catalunya, ESCA),’ has provided the opportunity to analyze the effects of the crisis on the
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health of our children. The objectives of this study were to analyze changes in the family life
conditions and socioeconomic status of children (0-14 y) in Catalonia between 2006 and the
2010-2012 period; to study the association of these changes with modifications in health-
related behavior, physical and mental health, and health-related quality of life (HRQOL); and to
describe the related changes in the pattern of healthcare service use. The main hypothesis was
that worsening of socioeconomic conditions associated with the crisis would more specifically
affect the children of disadvantaged families. An increase in unhealthy behavior and in
inequalities related to obesity and mental health would also be expected. In contrast, no
differences would be expected in HRQOL or in the pattern of healthcare service use between

years 2006 and 2010-12.
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Methods

The study design is a before-after analysis of data from representative samples of children in
the 2006 ESCA (baseline, before the crisis) and the first 4 waves of ESCA 2010-12 (after start of
the crisis).

Sampling selection and procedures

ESCA 2006 was undertaken from December 2005 to July 2006."° The survey consisted of a
multistage probability sample representative of the non-institutionalized population, stratified
by age, sex, and municipal size for each territorial health government within Catalonia.'* The
sample size of children 14 years of age and younger from ESCA 2006 was established at 2200
individuals. The sample was stratified according to the size of the municipalities, and the final
stage consisted in random selection of individuals from the Catalonian population register for
each selected municipality. 65% percent of interviews were carried out in the selected
individuals, and 22% in the first substitute. Data for children <14 years old were obtained from
proxy respondents (mainly mothers) by means of a structured interview.

Between the second half of 2010 and the first half of 2012, the fieldwork was performed for
the first 4 waves of the continuous ESCA 2010-12.° The results are representative of the whole
of Catalonia. Sample size was estimated at approximately 2500 interviews twice yearly, of
which 1967 were addressed to the population <14 years old after the first 4 waves. ESCA 2010-
12 was conducted following the same method of administration as the survey in 2006: 68% of
proxy respondent interviews for children <14 years were carried out in the selected
individuals, and 17% in the first substitute. Home interviews were conducted by trained

interviewers in both periods.

Measures
Restriction of activities in the previous 12 months (yes/no) and reporting of chronic conditions

(no chronic conditions/one/more than one) were collected. Overweight/obesity was based on
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the body mass index (BMI) calculated through the parents’ report of weight and height, and
using specific cut-off points for Spain.*

Mental health was assessed using the parents’ version of the Strengths and Difficulties
Questionnaire (SDQ)."™** The sum of the scores on 4 scales related to negative aspects yields
the Total Difficulties Score (TDS-SDQ), with a range of 0 to 40. The higher the TDS-SDQ score,
the poorer is the child’s mental health. Evaluation of HRQOL used the shortest parent-reported
version of the KIDSCREEN (KS) instrument, the KS-10 index.”> ' In the present study, the KS-10
was computed in keeping with the version used in the European Eurobarometer study.”’ The
modified KS-10 scores were transformed to a scale of 0 to 100: the higher the score, the better
the HRQOL.

The Junk food consumption (4 items), Physical activity (6 items), and Risk behavior (5 items)
scales came from the parent version of the Child Health and Iliness Profile (CHIP)."**® Mean
scores on these scales were standardized to a mean of 50 and 1 standard deviation (SD) = 10,
according to the ESCA 2006 sample. Higher scores reflect less junk food consumption and risk
behavior, and greater physical activity. The number of times per week a child had breakfast at
home was collected in a single question with a 4-point Likert scale (recoded as never vs the
remaining categories). The mean number of hours a day the child spent viewing TV,
computers, etc. was collected as an indicator of sedentary behavior. Physical activity, risk
behavior and KS-10 results were collected in children 6 years and older, SDQ included children
from 4 years onward, time spent on screen, never having breakfast, and junk food
consumption were collected from 3 years onward, and BMI was collected in children 2 years
and older. The use of healthcare services was collected in the whole sample and included visits
to the pediatrician or general practitioner (GP) in the last year (yes/no), any specialist visits in
the last year (yes/no), visits to any healthcare professional in the last 15 days (yes/no), and

visits to the dentist in the last year (yes/no).
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Sociodemographic variables included age, sex, and family socioeconomic status (SES).
Educational level referred to the highest level of schooling completed by the mother,
categorized into 3 groups: primary school or less, secondary school, and university degree. The
family structure (single-parent family vs two-parent family), and child’s origin (native vs
immigrant, when both parents and/or the child were born in a developing country was also
included. Family employment status was collected and coded as a dichotomous variable
(unemployed vs employed, student, etc.) if at least one parent reported current unemployed
status. The type of healthcare coverage was collected and recoded as only public (National
Health Service, NHS) vs. double healthcare coverage if additional private healthcare insurance
was declared.

Statistical analysis

The percentage (or mean) and 95% confidence interval (95% Cl) was computed for each
variable analyzed according to sociodemographic characteristics and study period.

The association between changes in family socioeconomic conditions and health-related
factors, mental health, and HRQOL were analyzed by means of logistic regression or multiple
linear regression models, depending on the nature of the dependent variable. All models
included the study period as an independent variable (2006=0 and 2010-12=1). Interaction
terms between SES, health-related factors, and study period were also explored to analyze the
influence of changes in the study period on the outcome measures. Analyses were carried out
using Stata 10.0, considering the complex sampling design by applying specific weights for

each survey in the estimation of variance.
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Results

The characteristics of the samples in ESCA 2006 and 2010-12 are shown in Table 1. Mean age
was 7.9y (standard deviation [SD] 0.08) in 2006 and 6.9y (0.08) in 2010-12. ESCA 2006 showed
a lower percentage of children from families with a maternal university degree (22.8%
vs.29.5%), families of immigrant origin (9.5% vs.20.1%), and unemployed families (9.1% vs.
20.6%).

Table 1 Sociodemographic characteristics of the sample. ESCA 2006 and 2010-12 (unweighted
data)

2006 2010-12
N % N %
Sex
Girls 1064 48..5 970 49..3
Age
Mean (SD) 2200 7.85 (0.08) 1967 6.93 (0.08)
0-4y 544 25.1 552 28.1
5-9y 842 38.5 899 45.7
10 - 14y 814 36.5 516 26.2
Maternal level of education
Primary education 473 20.0 275 14.0
Secondary education 1227 57.2 1112 56.5
University degree 493 22.8 580 29.5
Type of family
Single parent 199 9.0 193 9.8
Migration status
Immigrant 209 9.5 395 20.1
Family employment status
At least one unemployed 161 8.6 303 15.5
Both members unemployed 23 0.5 100 5.1
Healthcare coverage
Double 494 22.5 520 26.5

Missing values 2006: level of education (7); family employment status (56); 2010-12: type of family (3);
family employment status (10); healthcare coverage (3). Source: Catalan Health Department. Catalan
Health Interview Survey.

The results of health behavior, obesity, HRQOL, and mental health, according to maternal
education level and family employment status are summarized in Table 2. Mean time spent on
screen was lower in 2010-12 (2.0 in 2006 vs 1.4 in 2010-2012). The prevalence of
overweight/obesity was 18.5% (16.5-20.4) in 2006 and 27.0% (24.6-29.2) in 2010-12. Obesity in

children increased from 23.2% (18.8- 27.6) to 35.5% (28.6-42.3) in families with a maternal
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primary education, and from 13.1% (9.5- 16.5) to 21.4% (17.4-25.3) in those with a maternal

university degree. A higher percentage of obesity was also found in the last survey for children

of unemployed families in 2010-2012 (33.8%; 28.4-39.3). The KS-10 showed higher mean

scores (better) in 2010-12 (85.4; 84.4-86.0) compared to 2006 (81.0; 80.7-81.7), but lower

scores in children with a maternal primary education (82.4; 80.6-84.1) and unemployed

families (83.34; 81.89-84.9). Scores on the TDS-SDQ were slightly lower (better) in 2010-12,

but differences have remained in relation to maternal education and employment status.

Table 2 Health behaviors and health status characteristics by maternal level of education and

family employment status. ESCA 2006 and 2010-12 (weighted data).

2006 2010-12
% 95% ClI % 95% ClI
Health behaviors
Never having breakfast 49 3.8-6.0 5.4 4.8-6.7
Level of education
Primary 5.9 3.4-8.4 7.7 3.6-11.8
Secondary 5.1 3.6-6.7 6.4 4.6-8.1
University degree 35 1.5-5.5 2.7 1.0-4.4
Employment
Employed 43 3.2-5.5 5.6 42-7.1
Unemployed 8.8 2.3-13.3 4.4 2.0-6.9
Mean 95%CI Mean 95%CI
Time spent on screen (h/day) 2.03 1.98-2.07 1.41 1.35-1.47
Level of education
Primary 2.16 2.08-2.25 1.73 1.5-1.95
Secondary 2.08 2.01-2.14 1.53 1.45-1.6
University degree 1.77 1.68-1.87 1.07 0.98-1.15
Employment
Employed 2.01 1.96-2.06 1.36 1.29-1.43
Unemployed 2.06 1.92-2.21 1.62 1.48-1.76
Junk food consumption 50.24 49.74-50.74 52.34 51.92-52.76
Level of education
Primary 47.46 46.36-48.55 50.14 49.0-51.27
Secondary 50.21 49.53-50.89 52.13 51.57-52.68
University degree 52.79 51.91-53.97 53.68 52.93-54.94
Employment
Employed 50.35 49.84-50.87 52.7 52.23-53.16
Unemployed 50.25 48.41-52.01 51.04 50.06-52.02
Physical activity 50.14 49.52-50.76 48.23 47.59-48.87
Level of education
Primary 50.62 49.21-52.03 46.53 44.7-48.33
Secondary 49.74 48.94-50.54 48.16 47.33-48.99
University degree 50.81 49.44-52.19 49.18 48.0-50.37

Employment

10
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Employed 50.26 49.61-50.92 48.23 47.62-49.04

Unemployed 48.23 46.1-50.37 47.83 46.35-49.31
Risk behaviors 50.52 49.93-51.12 51.74 51.19-52.29
Level of education

Primary 50.37 49.25-51.48 50.91 49.48-52.34

Secondary 50.01 49.17-50.86 51.51 50.78-52.23

University degree 52.06 50.93-53.19 52.65 51.6-53.69
Employment

Employed 50.59 49.95-51.23 52.07 51.44-52.69

Unemployed 50.44 48.59-52.3 50.5 49.31-51.7
Health status % 95% ClI % 95% ClI
Overweight/ obesity 18.49 16.5-20.4 26.96 24.6-29.2
Level of education

Primary 23.15 18.75-27.55 35.46 28.64-42.29

Secondary 18.99 16.39-21.6 28.22 25.14-31.3

University degree 13.1 9.5-16.5 21.35 17.43-25.26
Employment

Employed 18.16 16.13-20.2 25.26 22.74-27.78

Unemployed 20.58 14.19-26.96 33.8 28.35-39.25

Mean 95% Cl Mean 95% Cl
KIDSCREEN-10 81.03 80.70-81.7 85.39 84.35-86.04
Level of education

Primary 80.55 79.15-81.24 82.35 80.62-84.07

Secondary 81.29 80.39-82.19 85.34 84.69-86.39

University degree 80.83 79.35-82.31 86.52 85.34-87.7
Employment

Employed 81.24 80.53-81.96 85.89 85.18-86.6

Unemployed 79.26 77.11-81.42 83.38 81.88-84.88
TDS-SDQ 7.83 7.54-8.12 7.33 7.11-7.56
Level of education

Primary 8.59 8.02-9.16 7.79 7.17-8.42

Secondary 8.27 7.87-8.68 7.57 7.26-7.88

University degree 6.03 5.52-6.664 6.67 6.28-7.06
Employment

Employed 7.69 7.38-7.99 7.08 6.82-7.33

Unemployed 8.99 8.0-9.97 8.35 7.83-8.87

TDS-SDQ: Total Difficulties Score, Strengths and Difficulties Questionnaire. Overweight/obesity include
children 2 years onward (n=3881); never having breakfast, time spent on screen, and junk food
consumption include children 3 years onward (n=3682); TDS-SDQ include children 4 years and older (n=
3365); Risk behaviors, physical activity, and Kidscreen-10 include children 6 years and older (n=2681).
Source: Catalan Health Department. Catalan Health Interview Survey.
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The percentage of visits to specialists and the dentist decreased in 2010-12, whereas children
with double healthcare coverage reported more visits in the last 15 days to all healthcare
professionals and also to specialist in the last year (Table 3).

Table 3 Use of healthcare services by maternal level of education and healthcare coverage.
ESCA 2006 and 2010-12 (weighted data)

2006 2010-12
% 95% ClI % 95% ClI

Visits to Pediatrician 90.09 88.64-91.53 90.67 89.25-92.08
Level of education

Primary 87.22 83.67-90.78 92.53 89.31-95.76

Secondary 90.22 88.28-92.15 89.26 87.25-91.27

University degree 92.23 89.58-94.87 92.41 90.03-94.8
Healthcare coverage

Public 89.65 87.97-91-34 89.52 87.78-91.26

Double 91.46 88.63-94.29 93.62 91.3-95.3
Visits in the past 15 23.45 21.35-25.55 21.56 19.54-23.58
days
Level of education

Primary 22.43 17.97-26.89 18.81 13.84-23.79

Secondary 22.58 19.82-25.34 23.02 20.26-25.78

University degree 26.66 22.0-31.32 20.88 16.45-23.71
Healthcare coverage

Public 23.4 21.0-25.8 19.09 16.84-21.34

Double 23.6 19.24-27.95 27.72 23.51-31.94
Visits to a specialist 45.65 43.04-48.09 38.68 36.31-41.06
Level of education

Primary 42.42 37.15-47.68 26.0 20.34-31.65

Secondary 45.06 41.79-48.73 38.82 35.66-41.99

University degree 48.88 44.72-55.04 43.88 39.33-48.22
Healthcare coverage

Public 43.43 40.65-46.21 33.55 30.86-36.25

Double 52.69 47.59-57.78 51.29 46.6-55.98
Visits to the dentist 43.16 40.73-45.59 34.62 32.34-36.91
Level of education

Primary 37.72 32.6-42.85 27.44 21.78-33.1

Secondary 42.77 39.53-46.01 35.55 32.48-38.62

University degree 48.81 43.65-53.97 35.99 31.79-40.19
Healthcare coverage

Public 41.47 38.71-44.22 33.03 30.4-35.67

Double 48.55 43.45-53.65 38.18 33.7-42.66

Source: Catalan Health Department. Catalan Health Interview Survey.

The results of multivariate analysis of health behavior are shown in Table 4. Differences by

maternal education level were found for junk food consumption and time spent on screen, and

12
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by employment status in never having breakfast. Junk food consumption improved in 2010-12
in families with a maternal primary education level (beta, [B]= 2.85; 0.83 to 4.88, for the
interaction term of survey by primary education level ) and never having breakfast decreased
in unemployed families in 2010-12 (odds ratio [OR]= 0:33; 0:13-0-80; for survey by

employment status).

13
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Table 4 Multivariate analysis of health behaviors. ESCA 2006 and 2010-12 (weighted data)

Sex
Age

Maternal education

Primary

Secondary
Survey
Employment
Family type
Origin

Interaction terms
Primary educ.* survey
Secondary educ.*survey
Employment*Survey

Origin*Survey

Family type* Survey

0.53
-0.3

-4.64
-2.25
0.89
0.4
-0.89
-3.93

2.85
1.22

1.82

Junk food consumption

95% CI
-0.12 t01.18
-0.4t to-0.21

-6.07to -0.21
-3.37to-1.13
-0.27 to 2.06
-1.45to0 2.27
-2.92t01.13
-5.82to0 -2.04

0.83 to4.88
-0.22 t02.67

-0.55t0 4.2

Physical activity

B
-4.74
0.07

-0.03
-0.92
-1.32
-1.87

1.71
-0.18

-1.77
0.08

-1.85

95% ClI
-5.61 to-3.86
-0.09t0 0.24

-1.99t01.92
-2.51t00.65
-3.16t0 0.5
-4.1t0 0.36
-0.53t03.98
-2.61t02.22

-4.7t0 1.16
-2.05t0 2.3

-4.78 to 1.08

Risk behaviors

B
2.19
0.03

-1.5
-1.96
0.78
0.18
-4.73

1.7

-0.17
0.87

2.77

95% Cl
1.37/3.0
-0.12t0 0.19

-3.13t0 0.13
-3.4 to -0.52
-0.76 to 2.34
-1.85t0 2.22
-7.33to0 -2.14
-0.33t0 3.73

-2.64t02.3
-1.04 to 2.78

-0.35t0 5.9

N ®
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(=]
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Bo05

me spent on screen

95% Cl
-0.3t0 0.16
0.08 to 0.1

0.17 to 0.43
0.15to 0.36
-0.84 to -0.59
-0.13t0 0.14
-0.08 to 0.25
-0.02 to 0.27

-0.11to 0.4
-0.04 t0 0.26

0.002 to 0.45
-0.26 t0 0.25

Never having

breakfast

OR 95% Cl

0.99 0.69-1.41
1.14 1.08-1.21
1.34 0.63-2.84
1.2 0.6-2.39
0.79 0.32-1.95
2.09 1.12-3.88
0.79 0.32-1.91
1.19 0.53-2.64
2.09 0.63-6.93
1.92 0.71-5.23
0.33 0.13-0.8
1.05 0.37-2.94
1.46 0.37-4.45

Reference category: sex: boys; maternal education level: university degree; survey: year 2006; employment: employee; famllx,type biparental family; origin: native. Source:
Statistically significant coefficients are shown in bold. Catalan Health Department. Catalan Health Interview Survey.
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The likelihood of overweight/obesity increased in 2010-12 (OR=1-81; 1:18-2-78) (Table 5).

Several factors were associated with overweight/obesity in the overall sample, whereas never

having breakfast before leaving home (OR=2-65; 1-11-6-31) was associated with increasing the

likelihood of obesity in 2010-12. An improvement in HRQOL was found in 2010-12 (B= 6:07;
4-15 to 7-99), although children with a maternal primary education showed lower (worse)
scores on the KIDSCREEN-10 index in this survey (B=-4.14; -7.17 to -1.12). Differences in
mental health were found in the overall sample according to the level of education and in
single parent families, while differences in TDS-SDQ scores according to maternal education

decreased in 2010-12.
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Table 5 Multivariate analysis of health status variables (logistic regression model for overweight/obesity, and line&¥ regression models of KIDSCREEN-10, and

SDQ). ESCA 2006 and 2010-12 (weighted data) Z
&
Overweight/ KS-10 S
obesity 'tfo
OR 95% Cl B 95% Cl BY 95% Cl
Sex 0.88 0.73-1.06 0.67 -0.26t0 1.62 0.9 -1.27to -0.55
Age 0.91 0.88-0.94 -0.33 -0.52 to -0.14 -0.@? -0.13 to -0.02
Maternal education §
Primary 1.80 1.16-2.80 0.29 -1.81t02.41 Z.Zg 1.52t0 3.03
Secondary 1.55 1.06-2.29 0.87 -0.88t0 2.63 2.02 1.38 to 2.65
Survey 1.81 1.18-2.78 6.07 4.15 to 7.99 0.4% -0.14t0 1.1
Employment 1.20 0.77-1.89 -2.1 -4.41t00.21 O.8g -1.141t0 1.85
Family type 1.30 0.95-1.79 -2.28 -4.02 to -0.55 1.§ 0.41t0 1.78
Origin 1.67 1.28-2.19 =)
Having breakfast 0.94 0.47-2.18 z
Time on screen 1.05 0.95-1.16 %
Junk food 0.99 0.98-1.00 3
Restriction of activity (12m) -3.01 -5.33 to -0.69 0.92 0.07 to 1.77
Chronic conditions S
One 112 0.72to 1.52
More than one 2.95: 2.39t03.51
Interaction terms ‘g
Primary education* survey 0.82 0.45-1.50 -4.14 -7.17 to-1.12 1.3 -2.29 to -0.17
Secondary educ.* survey 0.89 0.54-1.45 -1.6 -3.8t0 0.66 -1.]3 -1.99to -0.4
Unemployment * survey 1.05 0.61-1.81 0.07 -2.77t02.93 -0.]§ -1.02t0 1.25
Having breakfast * survey 2.65 1.11-6.31 §

KS-10: KIDSCREEN-10 Index; TDS-SDQ: Total Difficulties Score, Strengths and Difficulties Questionnaire. Reference category: sgx: boys; maternal education level: university
degree; survey: year 2006; employment: employee; family type: biparental family; origin: native; having breakfast before Iea\gng home: some times to every day; no
restriction of activities and no chronic conditions. Statistically significant coefficients are shown in bold. Source: Catalan Heal(% Department. Catalan Health Interview

Survey.

"JybuAdoo Aq p

16


http://bmjopen.bmj.com/

The multivariate analysis of healthcare service use is shown in Table 6. The likelihood of visits
in the last 15 days (OR= 0.53; 0.37-0.78), and visits to specialists (OR=0.69; 0.5-0.96) decreased
in 2010-12. Double healthcare coverage was associated with an increase in the likelihood of
visits in the last 15 days in the second survey (OR=1.66; 1.11-2.49, for the interaction of survey

by coverage), and was at the limits of statistical significance in visits to specialists.
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Table 6 Logistic regression models of the use of healthcare services. ESCA 2006 and 2010-12 (weighted data)

Ny €2 U0 98Z€00-£T0Z-uad

Visits to Pediatrician /GP

Visit to Specialists

=
Visits in the lagf 15 days

Visits to the dentist

OR

Sex 0.96
Age 0.8
Maternal education

Primary 0.7

Secondary 0.85
Survey 0.71
Employment 1.07
Origin 0.47
Healthcare coverage 0.99
Chronic conditions

One 1.37

More than one 1.73
Restriction of activities 1.46
Interaction terms
Primary education* survey 2.15
Secondary educ.* survey 1.05
Healthcare coverage™* survey 1.5
Origin *survey 1.61

95% CI
0.75-1.23
0.78-0.83

0.42-1.18
0.54-1.33
0.4-1.26
0.76-1.51
0.29-0.78
0.55-1.22

1.03-1.81
1.26-2.51
0.76-2.81

0.96-4.78

0.57-1.95
0.8-2.8

0.85-3.06

OR
0.98
1.13

0.62
0.69
0.69
1.03
0.62
1.49

2.37
5.03
2.04

0.8
1.12
1.42
0.99

95% CI
0.84-1.15
1.11-1.16

0.45-0.87
0.53-0.9
0.5-0.96
0.71-1.49
0.43-0.91
1.15-1.94

1.99-2.83
4.09-6.18
1.49-2.81

0.48-1.84
0.78-1.61

0.99-2.04
0.61-1.6

OR
0.96
0.92

0.81
0.81
0.53
0.85
0.81
0.9

1.26
1.98
1.57

1.68
1.76
1.66
0.81

1395% Cl
18.81-1.14
0.9-0.95
Qo

s

>
20.55-1.2
20.6-1.09
0.37-0.78
9.66-1.09
9.51-1.27

—

9.67-1.21

=

a/

3
3.03-1.55
9.59-2.46
§.14-2.1s

(@]

9.94-2.99
§.17-2.64
3.11-2.49
9.47-1.44

©

OR
1.04
1.26

0.52
0.69
0.68
0.81
0.62
13

1.18
1.35
0.75

1.37
1.2
0.99
1.12

95% CI
0.88-1.21
1.24-1.29

0.37-0.74
0.53-0.9
0.49-0.95
0.63-1.02
0.4-0.95
0.99-1.69

0.98-1.42
1.1-1.67
0.53-1.06

0.81-2.31

0.84-1.73

0.69-1.42
0.96-1.9

Reference category: sex: boys; maternal education level: university degree; survey: year 2006; employment: employee; famil%type: biparental family; origin: native;

healthcare coverage: only public. Statistically significant coefficients are shown in bold. Source: Catalan Health Department. @talan Health Interview Survey.
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Discussion

This study shows that there has been an increase in social inequalities with higher levels of
unemployment in families with lower level of education in Catalonia. Although certain
behavior showed an improvement in disadvantaged families in 2010-12, like junk food
consumption and having breakfast before leaving home, an alarming increase in overweight/
obesity was found. HRQOL was better in the second survey. Nevertheless, disparities
appeared, with lower scores on HRQOL in children from families with a maternal primary
education. Inequality has remained in mental health. The use of specialists and dentists has
decreased, and double health coverage was a factor associated with an increase in the use of
healthcare services.

Although it is not possible to directly attribute changes found in the present study to the
impact of the crisis, it is clear that children’s living conditions have worsened in this 6-year
study period, and this change has had impact on their health.

According to the UNICEF report child poverty increased in Spain by 53% between 2007 and
2010.” This factor is associated with a reduction in family expenditure, changes in food habits,
loss of housing, and rising inequality. In Catalonia, the Living Conditions Survey (LCS) *°and the
Household Budget Continuous Survey (HBS) **provide data on family living conditions and the
risk of poverty. The percentage of children 16 years and younger at risk of poverty has
increased from 20.6% in 2005 to 23.7% in 2010 after social transfers. The population younger
than 17 years living in unemployed families has increased from 3.7% to 11.2%. The percentage
of school dropouts decreased from 33% to 29% between 2005 and 2010, whereas
unemployment in persons 16 to 24 years of age has increased more than 2.5-fold (15% to
40%).” In addition to reinforcing these figures, the results of this study include the impact on
physical and mental health, and quality of life.

Some results of the present study, such as improving eating habits in children from

disadvantaged families seem to contradict the great increase in obesity that was found in the
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study period. It is likely that this improvement has not been sufficient to overcome the
negative impact of factors such as resource unavailability on family foods, the ability to cope
with stress, and increased inequalities in HRQOL. The attributable risk of obesity was 26% for
education level in ESCA 2010-12. Moreover, in this specific case, which showed a very
important social gradient, certain measures taken by the Catalan government, such as
restricting the use of food stamps, will increase the risk of inequalities in relation to obesity.
These facts support the need for stronger protection mechanisms during the crisis to reduce
the effect of deficits in the family and social resources related to healthy child development.
Inequalities in children's mental health were described in Catalonia (ESCA 2006) * and Spain
(Spanish Health Survey 2006) ** Social inequalities according to maternal education level have
persisted with the crisis. However, these previous studies did not report inequalities in quality
of life. This is the first time this inequality has been found in relation to both education level
and employment status in Catalonia, and it is likely a result of continuous exposure to stress in
the most vulnerable population. The higher average HRQOL scores in the 2010-12 survey may
be related, in part, to the younger age of the second sample.

The present study shows a reduction in the use of healthcare services and a higher percentage
of visits among those children with double healthcare coverage. It is difficult to determine with
the ESCA data whether the reduction of visits represents a saving of unnecessary
interventions. Nevertheless, the healthcare cuts carried out in Catalonia in the last years would
be a factor associated to a migration of higher classes to private healthcare.

Some limitations of the study deserve comments. Differences in the sample characteristics of
the two surveys may have influenced the results. The ESCA 2010-12 sample was slightly
younger and with more educated mothers. Differences in the percentage of children from
immigrant families could be attributed to data collection in 2006, which was less exhaustive
with respect to the variable parents’ place of birth. For this reason, the results related to this

variable should be interpreted with caution. However, all these differences may mask even

20

yBuAdoo Aq parostold 1sanb Aqg 20z ‘6 Iudy uo /woo g uadolway/:dny woly pspeojumod "€T0Z 1SnBny £z Uo 982£00-£T0Z-uadolwag/9eTT 0T S paysignd 1suy :uadO (NG


http://bmjopen.bmj.com/

greater disparities. Moreover, the rest of the questionnaire was similar in both surveys, data
are very consistent, and the results of the study are valid and useful to analyze the impact of
the crisis on child health. The percentage of households with at least one unemployed member
seems to be underestimated in ESCA 2010-12: in 11% of households all members were
unemployed in 2010 according a previous mentioned survey® whereas in ESCA 2010-12 the
figure was 5%. It is well recognized that proxy-reported weight and height may carry some bias
compared to objective measures. However, there was no differential bias by educational level
or any other variable analyzed; hence this does not invalidate the results regarding factors
associated with overweight in children. Moreover, if other cut-off points were used different
results in terms of percentages of overweight and obesity have been shown®. Finally, the
duration of unemployment and whether the unemployed person was receiving a subsidy were
not analyzed. An analysis of these factors might enable a more in-depth examination of the
impact of unemployment, and should be addressed in future studies.

The Commission on Social Determinants of Health of the World Health Organization has
proposed eliminating the health gap in one generation® and has emphasized that inequalities
in early child development are one of the main factors contributing to create inequalities in
adult health”. It should be noted that the living conditions of children have deteriorated and
that inequalities in childhood obesity and quality of life have increased with the crisis. It is
necessary to urgently implement policy measures that fight against these inequalities.
Otherwise they will have a negative impact on the health of future generations of Catalans. It
is also important to monitor and evaluate the impact of public policies aimed at overcoming

the crisis.
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STROBE Statements—"Impact of the economic crisis on children’s health

in Catalonia: a before-after approach"

The study was based on two cross-sectional comparable surveys from the Catalan
Health Interview Survey (ESCA). The ESCA Statistical Plan is part of the Government
of Catalonia and is regulated by Decree 467/2004, of December 28, by approving the
annual performance statistics from the year 2005. It is an official statistic, so selected
individuals are prone to participate in the survey, and meets all these requirements, in
particular respect the confidentiality of the information under statistical confidentiality.
The ESCA is conducted by the Department of Health of the Autonomous Government
of Catalonia. All analysis using ESCA data should be anonymized, so no individual
information is identifiable.
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and effect modifiers. Give diagnostic criteria, if applicable

Item Checklist** ¢
No Recommendation 3
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or X g
the abstract o
o
>
(b) Provide in the abstract an informative and balanced summary of what X C:E
was done and what was found S
[
@
Introduction S
e
Background/rationale 2 Explain the scientific background and rationale for the investigation being X w
reported Y
=
=
Objectives 3 State specific objectives, including any prespecified hypotheses X S
o)
[N
Methods g
Study design 4 Present key elements of study design early in the paper X 3
>
Setting 5 Describe the setting, locations, and relevant dates, including periods of X §
recruitment, exposure, follow-up, and data collection 3.
<
. . . T . . w
Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods =]
o
of selection of participants. Describe methods of follow-up 3
8
Case-control study—Give the eligibility criteria, and the sources and 3
methods of case ascertainment and control selection. Give the rationale for S
the choice of cases and controls _:g
Cross-sectional study—Give the eligibility criteria, and the sources and 5
methods of selection of participants Q
N
x g
Q
(b) Cohort study—For matched studies, give matching criteria and number o
of exposed and unexposed -U
S
Case-control study—For matched studies, give matching criteria and the 8
number of controls per case 2
g
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, X 8
2
=
=
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Data sources/ 8* For each variable of interest, give sources of data and details of methods of X w
) . <

measurement assessment (measurement). Describe comparability of assessment methods <
if there is more than one group 8

S

Bias 9 Describe any efforts to address potential sources of bias X E‘
Study size 10 Explain how the study size was arrived at X S
E_‘_.

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If X o
applicable, describe which groupings were chosen and why b

o

Statistical methods 12 (a) Describe all statistical methods, including those used to control for X ll:
confounding ®

o

(b) Describe any methods used to examine subgroups and interactions X _8'

[¢]

(c) Explain how missing data were addressed X 'B

o

(d) Cohort study—If applicable, explain how loss to follow-up was X '8

addressed «

[o%)

)

Case-control study—If applicable, explain how matching of cases and S

controls was addressed PN

z

Cross-sectional study—If applicable, describe analytical methods taking %

account of sampling strategy 5

o

=

(e) Describe any sensitivity analyses w

g

Continued on next page 5
2

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers X §
potentially eligible, examined for eligibility, confirmed eligible, included in the =

study, completing follow-up, and analysed 3

=

(b) Give reasons for non-participation at each stage X =

3

(c) Consider use of a flow diagram It was '(':

considered ag

not necessar%

o

Descriptive 14* (a) Give characteristics of study participants (eg demographic, clinical, social) X )
data and information on exposures and potential confounders >
©

(b) Indicate number of participants with missing data for each variable of X ©

. N

interest N

N

O

(c) Cohort study—Summarise follow-up time (eg, average and total amount) ;

3

Outcome data 15*  Cohort study—Report numbers of outcome events or summary measures over fé
time S

®

Q

Case-control study—Report numbers in each exposure category, or summary g

O

measures of exposure <

8

o]

Cross-sectional study—Report numbers of outcome events or summary X E.

=0
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measures

Main results
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Abstract

Objectives: To analyze changes in the family living conditions of children in Catalonia between
2006 and the 2010-2012 period, and to study associations between these changes and health
outcomes.

Design: A before-after analysis of two cross-sectional surveys

Setting: Population younger than 15 years old from Catalonia, Spain

Participants: Representative samples of children in the 2006 Catalan Health Survey (ESCA,
baseline, before the crisis, n=2200) and the first 4 waves of ESCA 2010-12 (after start of the
crisis, n=1967).

Main outcome measures: Overweight/obesity, health behavior, mental health, and health-
related quality of life (HRQOL). Logistic regression and multiple linear regression models were
used to analyze the influence of changes in family conditions on outcome measures, including
interaction terms to describe the potential influence of the study period on the results.
Results: The percentage of unemployed families rose from 9:1% (2006) to 20-6% (2010-12),
with inequalities by level of education. Overweight/obesity increased from 18.4% (95% Cl 16.5-
20.4) to 26.9% (24.6-29.2) in 2010-12, and inequalities related to maternal education and
employment status persisted. Eating habits have improved in 2010-12 in disadvantaged
families (ie, junk food consumption improved in families with a maternal primary education
level; beta [B]=2.85, 0.83-4.88, for the survey interaction by primary education level). An
improvement in HRQOL was found in the second survey (B= 6.07; 4.15 to 7.99), although
children whose mothers had a primary education showed poorer HRQOL scores in this survey
than in 2006 (B=-4.14;-7.17 to -1.12). In 2010-12, double healthcare coverage was associated
with a higher likelihood of health visits.

Conclusions: Although some health-related behavior improved during the study period,
childhood obesity increased and inequalities in health-related quality of life appeared. Policy
measures that fight against these inequalities should be urgently implemented to avoid their
negative impact on the health of future generations of Catalans.

KEYWORDS: Child health disparities; inequities; economic crisis; health-related quality of life;
obesity
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1) Article focus

The current economic and financial crises have worsened the living conditions of
children in Catalonia, Spain, comparing 2006 and 2010-12

Worsening of socioeconomic conditions associated with the crisis would more
specifically affect the children of disadvantaged families

An increase in unhealthy behavior and in inequalities related to obesity and mental
health would also be expected.

2) Key messages

An increase in social inequalities has occurred in Catalonia, with higher levels of
unemployment in families with lower levels of education.

Although some health-related behavior improved in the overall population in the
period studied, disparities in childhood obesity remained and inequalities in health-
related quality of life appeared according to the level of education.

3) Strengths and limitations

The content of the questionnaire was similar in both surveys, data are consistent and
proved to be valid and useful to analyze the impact of the crisis on child health

It is not possible to directly attribute changes found in the present study to the impact
of the crisis. Nevertheless, it is clear that children’s living conditions have worsened in
this 6-year study period, and this change has had an impact on their health.

The sample in the 2010-12 Catalan health interview survey were slightly younger and
with higher maternal education level than the 2006 sample. However, these

differences may mask even greater disparities.
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Introduction

The current economic and financial crisis has affected the whole of Europe’s economy,
although the impact in each country depends on the starting point, mechanisms of social
protection and social transfers, and the measures governments have adopted to fight the
crisis.

A review of the evidence related to the impact of the crisis on the health of young people (15-
24y) has found increasing levels of ill health, particularly with regard to sexually transmitted
disease and substance abuse, and a general decline in the use of healthcare services." A
comprehensive review of the impact on neonatal outcomes has reported inconclusive results
regarding low birth weight and neonatal mortality.” Some positive aspects have also been
described. * A decrease in environmental pollution and traffic accidents is expected, and the
crisis occurring in the 1990s had a positive impact on health in the Nordic countries. * In the
current crisis even that effect varies between countries, a recent report from the UK has
revealed a significant impact on the eating habits of children from families in poverty.® In the
US, an association was reported between economic recession measured by unemployment

rates and head injuries due to violence against children.®

In Spain, the government has significantly cut public health and education budgets, and has
reduced aid to families with children in the lower socioeconomic strata. Spain's UNICEF report
has analyzed the growth of poverty in children, which is higher than in the remainder of the
population.” Another recent study emphasizes that the crisis has manifested in a particularly
acute form in households with children, and has caused a greater decline and greater social
exclusion than in households with no children.® However, there is little data comparing
children’s health before and after the crisis started.

In Catalonia, a northeastern region of Spain, the Catalan Health Survey (Enquesta de Salut de

Catalunya, ESCA),” has provided the opportunity to analyze the effects of the crisis on the
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health of our children. The objectives of this study were to analyze changes in the family life
conditions and socioeconomic status of children (0-14 y) in Catalonia between 2006 and the
2010-2012 period, and to study the association of these changes with modifications in health-
related behavior, physical and mental health, and health-related quality of life (HRQOL). The
main hypothesis was that worsening of socioeconomic conditions associated with the crisis
would more specifically affect the children of disadvantaged families. An increase in unhealthy
behavior and in inequalities related to obesity and mental health would also be expected. In

contrast, no differences would be expected in HRQOL between years 2006 and 2010-12.
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Methods

The study design is a before-after analysis of data from two separate cross-sectional
representative samples of children in the 2006 ESCA survey (baseline, before the crisis) and the
first 4 waves of ESCA 2010-12 (after the start of the crisis). The ESCA Statistical Plan is a part of
the Autonomous Government of Catalonia and is regulated by Decree 467/2004 of December
28, according to which the performance statistics have been approved yearly since 2005. It is
an official statistic, so selected individuals are likely to participate in the survey, which meets
all the regulatory requirements, in particular confidentiality of the data obtained. The ESCA is
conducted by the Department of Health of the Government of Catalonia. All analyses using

ESCA data must be anonymized, so that no individual information is identifiable.

Sampling selection and procedures

ESCA 2006 was undertaken from December 2005 to July 2006." The survey consisted of a
multistage probability sample representative of the non-institutionalized population, stratified
by age, sex, and municipal size for each territorial health government within Catalonia.'* The
sample size of children 14 years of age and younger from ESCA 2006 was established at 2200
individuals. The sample was stratified according to the size of the municipalities, and the final
stage consisted in random selection of individuals from the Catalonian population register for
each selected municipality. 65% percent of interviews were carried out in the selected
individuals, and 22% in the first substitute. Data for children <14 years old were obtained from
proxy respondents (mainly mothers) by means of a structured interview.

Between the second half of 2010 and the first half of 2012, the fieldwork was performed for
the first 4 waves of the continuous ESCA 2010-12.° The results are representative of the whole
of Catalonia. Sample size was estimated at approximately 2500 interviews twice yearly, of

which 1967 were addressed to the population <14 years old after the first 4 waves. ESCA 2010-
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12 was conducted following the same method of administration as the survey in 2006. In this
second survey, 68% of proxy respondent interviews for children <14 years were carried out in
the selected individuals, and 17% in the first substitute. Home interviews were conducted by

trained interviewers in both periods.

Measures

Restriction of activities in the previous 12 months (yes/no) and reporting of chronic conditions
(no chronic conditions/one/more than one) were collected. Overweight/obesity was based on
the body mass index (BMI) calculated through the parents’ report of weight and height, and
using specific cut-off points for Spain."

Mental health was assessed using the parents’ version of the Strengths and Difficulties

Questionnaire (SDQ).** **

The sum of the scores on 4 scales related to negative aspects yields
the Total Difficulties Score (TDS-SDQ), with a range of 0 to 40. The higher the TDS-SDQ score,
the poorer is the child’s mental health. Evaluation of HRQOL used the shortest parent-reported
version of the KIDSCREEN (KS) instrument, the KS-10 index.™ *® In the present study, the KS-10
was computed in keeping with the version used in the European Eurobarometer study.'” The
modified KS-10 scores were transformed to a scale of 0 to 100: the higher the score, the better
the HRQOL.

The Junk food consumption (4 items), Physical activity (6 items), and Risk behavior (5 items)

819 Mean

scales came from the parent version of the Child Health and lliness Profile (CHIP).
scores on these scales were standardized to a mean of 50 and 1 standard deviation (SD) = 10,
according to the ESCA 2006 sample. Higher scores reflect less junk food consumption and risk
behavior, and greater physical activity. The number of times per week a child had breakfast at
home was collected in a single question with a 4-point Likert scale (recoded as never vs the

remaining categories). The mean number of hours a day the child spent viewing TV,

computers, etc. was collected as an indicator of sedentary behavior. Physical activity, risk
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behavior and KS-10 results were collected in children 6 years and older, SDQ included children
from 4 years onward, time spent on screen, never having breakfast, and junk food
consumption were collected from 3 years onward, and BMI was collected in children 2 years
and older.

Sociodemographic variables included age, sex, and family maternal level of education as a
measure of socioeconomic status (SES). Educational level referred to the highest level of
schooling completed by the mother, categorized into 3 groups: primary school or less,
secondary school, and university degree. The family structure (single-parent family vs two-
parent family), and child’s origin (native vs immigrant, when both parents and/or the child
were born in a developing country was also included. Family employment status (unemployed)
was collected and coded as a dichotomous variable (unemployed vs employed, student, etc.) if

at least one parent reported current unemployed status.

Statistical analysis

The percentage (or mean) and 95% confidence interval (95% Cl) was computed for each
variable analyzed according to sociodemographic characteristics and study period.

The association between changes in family socioeconomic conditions and health-related
factors, mental health, and HRQOL were analyzed by means of logistic regression or multiple
linear regression models, depending on the nature of the dependent variable. All models
included the study period as an independent variable (2006=0 and 2010-12=1). Interaction
terms between SES, health-related factors, and study period were also explored to consider
the possibility of changes over time in the effect of SES and health-related factors on the
outcome measures. Analyses were carried out using Stata 10.0, considering the complex
sampling design by applying specific weights for each survey in the estimation of coefficients

and variance.
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Results

The characteristics of the samples in ESCA 2006 and 2010-12 are shown in Table 1. Mean age
was 7.9y (standard deviation [SD] 0.08) in 2006 and 6.9y (0.08) in 2010-12 (p<0.01). ESCA 2006
showed a lower percentage of children from families with a maternal university degree (22.8%
vs. 29.5%, p<0.01), families of immigrant origin (9.5% vs. 20.1%), and unemployed families
(9.1% vs. 20.6%, p<0.01).

Table 1 Sociodemographic characteristics of the sample. ESCA 2006 and 2010-12 (unweighted
data)

2006 2010-12 p
N % N %

Sex

Girls 1064 48.5 970 49.3 0.55
Age

Mean (SD) 2200 7.85 (0.08) 1967 6.93 (0.08) <0.01

0-4y 544 25.1 552 28.1

5-9y 842 38.5 899 45.7

10 - 14y 814 36.5 516 26.2 <0.01
Maternal level of education

Primary education 473 20.0 275 14.0

Secondary education 1227 57.2 1112 56.5

University degree 493 22.8 580 29.5 <0.01
Type of family

Single parent 199 9.0 193 9.8 0.39
Migration status

Immigrant 209 9.5 395 20.1 <0.01

Unemployed

At least one unemployed 161 8.6 303 15.5

Both members unemployed 23 0.5 100 5.1 <0.01

Missing values 2006: level of education (7); unemployed (56); 2010-12: type of family (3); unemployed
(10). Source: Catalan Health Department. Catalan Health Interview Survey.

Table 2 shows changes in unemployment according to sociodemographic variables. The
percentages of unemployed families have increased in ESCA 2010-12 (9.7%; 8.2-11.2 in ESCA
2006 and 20.7%; 18.8-22.7 in ESCA 2010-12). This change was particularly important in families

with a maternal primary education (12.7%; 9.0-16.4 in 2006 to 36.3%; 30.0-42.6).
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Table 2. Changes in family employment status according to sociodemographic characteristics. ESCA
2006 and 2010-12 (weighted data).

2006 2010-2012
% 95% Cl % 95% CI
unemployed unemployed

Total 9.7 8.2-11.2 20.7 18.8-22.7
Age

0-4y 11.6 8.2-14.9 22.1 18.4-25.8

59y 8.5 6.2-10.7 19.6 16.8-22.4

10-14y 9.7 7.2-12.3 20.4 16.6-24.2
Sex

Girl 9.7 7.5-11.8 22.6 19.6-25.5

Boy 9.8 7.6-11.9 19.0 16.4-21.7
Level of education

Primary 12.7 9.0-16.4 36.3 30.0-42.6

Secondary 114 9.2-13.5 22.2 19.5-25.0

University degree 3.0 1.4-4.7 11.6 8.6-14.5
Type of family

Biparental 9.6 8.0-11.1 19.9 17.8-21.9

Monoparental 11.6 5.6-17.6 27.8 20.9-34.7

Source: Catalan Health Department. Catalan Health Interview Survey.

The results of health behavior, obesity, HRQOL, and mental health, according to maternal
education level and family employment status are summarized in Table 3 2. Mean time spent
on screen was lower in 2010-12 (2.0 in 2006 vs 1.4 in 2010-2012). The prevalence of
overweight/obesity was 18.5% (16.5-20.4) in 2006 and 27.0% (24.6-29.2) in 2010-12. Obesity in
children increased from 23.2% (18.8- 27.6) to 35.5% (28.6-42.3) in families with a maternal
primary education, and from 13.1% (9.5- 16.5) to 21.4% (17.4-25.3) in those with a maternal
university degree. A higher percentage of obesity was also found in the last survey for children
of unemployed families in 2010-2012 (33.8%; 28.4-39.3). The KS-10 showed higher mean
scores (better) in 2010-12 (85.4; 84.4-86.0) compared to 2006 (81.0; 80.7-81.7), but lower
scores in children with a maternal primary education (82.4; 80.6-84.1) and unemployed
families (83.34; 81.89-84.9). Scores on the TDS-SDQ were slightly lower (better) in 2010-12,

but differences have remained in relation to maternal education and employment status.
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Table 3 Health behaviors and health status characteristics by maternal level of education and
family employment status. ESCA 2006 and 2010-12 (weighted data).

2006 2010-12
% 95% Cl % 95% Cl
Health behaviors
Never having breakfast 4.9 3.8-6.0 5.4 4.8-6.7
Level of education
Primary 5.9 3.4-84 7.7 3.6-11.8
Secondary 5.1 3.6-6.7 6.4 4.6-8.1
University degree 3.5 1.5-5.5 2.7 1.0-4.4
Unemployed
Employed 4.3 3.2-55 5.6 4.2-7.1
Unemployed 8.8 2.3-13.3 4.4 2.0-6.9
Mean 95%CI Mean 95%CI
Time spent on screen (h/day) 2.03 1.98-2.07 1.41 1.35-1.47
Level of education
Primary 2.16 2.08-2.25 1.73 1.5-1.95
Secondary 2.08 2.01-2.14 1.53 1.45-1.6
University degree 1.77 1.68-1.87 1.07 0.98-1.15
Unemployed
Employed 2.01 1.96-2.06 1.36 1.29-1.43
Unemployed 2.06 1.92-2.21 1.62 1.48-1.76
Junk food consumption 50.24 49.74-50.74 52.34 51.92-52.76
Level of education
Primary 47.46 46.36-48.55 50.14 49.0-51.27
Secondary 50.21 49.53-50.89 52.13 51.57-52.68
University degree 52.79 51.91-53.97 53.68 52.93-54.94
Unemployed
Employed 50.35 49.84-50.87 52.7 52.23-53.16
Unemployed 50.25 48.41-52.01 51.04 50.06-52.02
Physical activity 50.14 49.52-50.76 48.23 47.59-48.87
Level of education
Primary 50.62 49.21-52.03 46.53 44.7-48.33
Secondary 49.74 48.94-50.54 48.16 47.33-48.99
University degree 50.81 49.44-52.19 49.18 48.0-50.37
Unemployed
Employed 50.26 49.61-50.92 48.23 47.62-49.04
Unemployed 48.23 46.1-50.37 47.83 46.35-49.31
Risk behaviors 50.52 49.93-51.12 51.74 51.19-52.29
Level of education
Primary 50.37 49.25-51.48 50.91 49.48-52.34
Secondary 50.01 49.17-50.86 51.51 50.78-52.23
University degree 52.06 50.93-53.19 52.65 51.6-53.69
Unemployed
Employed 50.59 49.,95-51.23 52.07 51.44-52.69
Unemployed 50.44 48.59-52.3 50.5 49.31-51.7
Health status % 95% Cl % 95% ClI
Overweight/ obesity 18.49 16.5-20.4 26.96 24.6-29.2

Level of education
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Primary 23.15 18.75-27.55 35.46 28.64-42.29

Secondary 18.99 16.39-21.6 28.22 25.14-31.3

University degree 13.1 9.5-16.5 21.35 17.43-25.26
Unemployed

Employed 18.16 16.13-20.2 25.26 22.74-27.78

Unemployed 20.58 14.19-26.96 33.8 28.35-39.25

Mean 95% Cl Mean 95% Cli

KIDSCREEN-10 81.03 80.70-81.7 85.39 84.35-86.04
Level of education

Primary 80.55 79.15-81.24 82.35 80.62-84.07

Secondary 81.29 80.39-82.19 85.34 84.69-86.39

University degree 80.83 79.35-82.31 86.52 85.34-87.7
Unemployed

Employed 81.24 80.53-81.96 85.89 85.18-86.6

Unemployed 79.26 77.11-81.42 83.38 81.88-84.88
TDS-SDQ 7.83 7.54-8.12 7.33 7.11-7.56
Level of education

Primary 8.59 8.02-9.16 7.79 7.17-8.42

Secondary 8.27 7.87-8.68 7.57 7.26-7.88

University degree 6.03 5.52-6.664 6.67 6.28-7.06
Unemployed

Employed 7.69 7.38-7.99 7.08 6.82-7.33

Unemployed 8.99 8.0-9.97 8.35 7.83-8.87

TDS-SDQ: Total Difficulties Score, Strengths and Difficulties Questionnaire. Overweight/obesity includes
children 2 years onward (n=3881); never having breakfast, time spent on screen, and junk food
consumption include children 3 years onward (n=3682); TDS-SDQ includes children 4 years and older (n=
3365); Risk behaviors, physical activity, and Kidscreen-10 include children 6 years and older (n= 2681).
Source: Catalan Health Department. Catalan Health Interview Survey.
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The results of multivariate analysis of health behavior are shown in Table 4. Differences by
maternal education level were found for junk food consumption and time spent on screen, and
by employment status in never having breakfast. Junk food consumption improved in 2010-12
in families with a maternal primary education level (beta, [B]= 2.85; 0.83 to 4.88, for the
interaction term of survey by primary education level ) and never having breakfast decreased
in unemployed families in 2010-12 (odds ratio [OR]= 0-33; 0-13-0-80; for survey by

employment status).
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Table 4 Multivariate analysis of health behaviors. ESCA 2006 and 2010-12 (weighted data)

Page 14 of 56

Sex
Boys
Girls
Age
Maternal education
Primary
Secondary
University degree
Survey
2006
2010-12
Employed
Employed
Unemployed
Family type
Biparental
Monoparental
Origin
Native
Immigrant
Interaction terms

Primary educ.* survey
Secondary educ.*survey

Employment*Survey
Origin*Survey
Family type* Survey

Junk food consumption

Ref
0.53
-0.3

-4.64
-2.25
Ref

Ref
0.89

Ref
0.4

Ref
-0.89

Ref
-3.93

2.85
1.22

1.82

95% Cl

-0.12t01.18

-0.4t to -0.21

-6.07 to -0.21
-3.37t0-1.13

-0.27 to 2.06

-1.45t02.27

-2.92t01.13

-5.82t0 -2.04

0.83 t0 4.88

-0.22 to0 2.67

-0.55t04.2

Physical activity

B

Ref
-4.74
0.07

-0.03
-0.92
Ref

Ref
-1.32

Ref
-1.87

Ref
1.71

Ref
-0.18

-1.77
0.08

-1.85

95% ClI

-5.61 to -3.86

-0.09t00.24

-1.99t01.92
-2.51t0 0.65

-3.16t0 0.5

-4.1t00.36

-0.53t03.98

-2.6t02.22

-4.71t01.16

-2.05t02.3

-4.78 t0 1.08

Risk behaviors

B

Ref
2.19
0.03

-1.5
-1.96
Ref

Ref
0.78

Ref
0.18

Ref
-4.73

Ref
1.7

-0.17
0.87

2.77

95% ClI

1.37t0 3.0

-0.12t00.19

-3.13t00.13
-3.4t0-0.52

-0.76to 2.34

-1.85t02.22

-7.33t0-2.14

-0.33t03.73

-2.64t02.3

-1.04t02.78

-0.35t05.9

Time spent on screen

B

Ref
-0.23
0.09

0.3
0.26
Ref

Ref
-0.72

Ref
0.003

Ref
0.08

Ref
0.12

0.14
0.10

0.23
-0.005

95% Cl

-0.3t0 0.16

0.08t0 0.1

0.17t00.43
0.15t00.36

-0.84 t0 -0.59

-0.13t00.14

-0.08 t0 0.25

-0.02t0 0.27

-0.11t0 0.4
-0.04t0 0.26

0.002 to 0.45
-0.26 t0 0.25

Never having

OR

Ref
0.99
1.14

1.34
1.2
Ref

Ref
0.79

Ref
2.09

Ref
0.79

Ref
1.19

2.09
1.92
0.33
1.05
1.46

breakfast
95% ClI

0.69-1.41

1.08-1.21

0.63-2.84
0.6-2.39

0.32-1.95

1.12-3.88

0.32-1.91

0.53-2.64

0.63-6.93
0.71-5.23
0.13-0.8
0.37-2.94
0.37-4.45

Interview Survey.
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Statistically significant coefficients are shown in bold. All models are adjusted by the remaing variables in the equation. Source: Catalan Health Department. Catalan Health
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The likelihood of overweight/obesity increased in 2010-12 (OR=1-81; 1-18-2-78) (Table 5).
Several factors were associated with overweight/obesity in the overall sample, whereas never
having breakfast before leaving home (OR=2:65; 1-11-6-31) was associated with increasing the
likelihood of obesity in 2010-12. An improvement in HRQOL was found in 2010-12 (B= 6-07;
4-15 to 7-99), although children with a maternal primary education showed lower (worse)
scores on the KIDSCREEN-10 index in this survey (B=-4.14; -7.17 to -1.12). Differences in
mental health were found in the overall sample according to the level of education and in
single parent families, while differences in TDS-SDQ scores according to maternal education

decreased in 2010-12.
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Table 5 Multivariate analysis of health status variables (logistic regression model for overweight/obesity, and linear regression models of KIDSCREEN-10, and
SDQ). ESCA 2006 and 2010-12 (weighted data)

Overweight/ KS-10 TDS-SDQ
obesity
OR 95% Cl B 95% Cl B 95% Cl

Sex

Boys Ref Ref Ref

Girls 0.88 0.73-1.06 0.67 -0.26 to 1.62 -0.91 -1.27to0 -0.55
Age 0.91 0.88-0.94 -0.33 -0.52t0-0.14 -0.08 -0.13 to -0.02
Maternal education

Primary 1.80 1.16-2.80 0.29 -1.81t02.41 2.28 1.52t0 3.03

Secondary 1.55 1.06-2.29 0.87 -0.88 t0 2.63 2.02 1.38 to 2.65

University degree Ref Ref Ref
Survey

2006 Ref Ref Ref

2010-12 1.81 1.18-2.78 6.07 4.15 to 7.99 0.48 -0.14t0 1.1
Unemployed

Employed Ref Ref Ref

Unemployed 1.20 0.77-1.89 -2.1 -4411t00.21 0.85 -1.14t01.85
Family type

Biparental Ref Ref Ref

Monoparental 1.30 0.95-1.79 -2.28 -4.02 to -0.55 1.1 0.41t01.78
Origin

Native Ref

Immigrant 1.67 1.28-2.19
Having breakfast

Sometimes /every day Ref

Never 0.94 0.47-2.18
Time on screen 1.05 0.95-1.16
Junk food 0.99 0.98-1.00
Restriction of activity (12m)

No Ref Ref

Yes -3.01 -5.33 t0 -0.69 0.92 0.07 to 1.77
Chronic conditions

No chronic conditions Ref

One 1.12 0.72 to 1.52
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More than one 2.95 2.39t03.51
Interaction terms
Primary education* survey 0.82 0.45-1.50 -4.14 -7.17 to-1.12 -1.23 -2.29t0-0.17
Secondary educ.* survey 0.89 0.54-1.45 -1.6 -3.8t00.66 -1.19 -1.99t0-0.4
10 Unemployment * survey 1.05 0.61-1.81 0.07 -2.77 t02.93 -0.11 -1.02t0 1.25
11 Having breakfast * survey 2.65 1.11-6.31
12 KS-10: KIDSCREEN-10 Index; TDS-SDQ: Total Difficulties Score, Strengths and Difficulties Questionnaire. Statistically significant coefficients are shown in bold. All models are

13 adjusted by the remaining variables in the equation. Source: Catalan Health Department. Catalan Health Interview Survey
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Discussion

This study shows that there has been an increase in social inequalities in Catalonia with higher
levels of unemployment in families with lower level of education. Certain behavior patterns
improved in disadvantaged families in 2010-12, such as junk food consumption and having
breakfast before leaving home. Nevertheless, an alarming increase in overweight/obesity in
the total population was found during the study period. HRQOL was better in the second
survey. Nevertheless, disparities appeared, with lower HRQOL scores in children from families

with a maternal primary education. Inequality has remained in mental health.

Although it is not possible to directly attribute changes found in the present study to the
impact of the crisis, it is clear that children’s living conditions have worsened in this 6-year
study period, and this change has had impact on their health.

According to the UNICEF report child poverty increased in Spain by 53% between 2007 and
2010.” This factor is associated with a reduction in family expenditure, changes in food habits,
loss of housing, and rising inequality. In Catalonia, the Living Conditions Survey (LCS) *and the
Household Budget Continuous Survey (HBS) “*provide data on family living conditions and the
risk of poverty. The percentage of children 16 years and younger at risk of poverty has
increased from 20.6% in 2005 to 23.7% in 2010 after social transfers. The population younger
than 17 years living in unemployed families has increased from 3.7% to 11.2%. The percentage
of school dropouts decreased from 33% to 29% between 2005 and 2010, whereas
unemployment in persons 16 to 24 years of age has increased more than 2.5-fold (15% to
40%).% In addition to reinforcing these figures, the results of this study include the impact on
physical and mental health, and quality of life.

Some results of the present study, such as improving eating habits in children from
disadvantaged families seem to contradict the great increase in obesity that was found in the

study period. It is likely that this improvement has not been sufficient to overcome the
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negative impact of factors such as resource unavailability on family foods, the ability to cope
with stress, and increased inequalities in HRQOL. The attributable risk of obesity was 26% for
education level in ESCA 2010-12. Moreover, in this specific case, which showed a very
important social gradient, certain measures taken by the Catalan government, such as
restricting the use of food stamps, will increase the risk of inequalities in relation to obesity.
These facts support the need for stronger protection mechanisms during the crisis to reduce
the effect of deficits in the family and social resources related to healthy child development.
Inequalities in children's mental health were described in Catalonia (ESCA 2006) ** and Spain
(Spanish Health Survey 2006) %* Social inequalities according to maternal education level have
persisted with the crisis. However, these previous studies did not report inequalities in quality
of life. This is the first time this inequality has been found in relation to both education level
and employment status in Catalonia, and it is likely a result of continuous exposure to stress in
the most vulnerable population. The higher average HRQOL scores in the 2010-12 survey may

be related, in part, to the younger age of the second sample.

Some limitations of the study deserve comments. Differences in the characteristics of the
sample in the two surveys may have influenced the results. The ESCA 2010-12 sample was
younger and mothers were more educated. The results on education level reflect true
differences in the general population of Catalonia. According to the census data®, the
percentage of women with university degrees increased between 2005 and 2010. These
changes could be reflected in the better HRQOL found in the overall 2010-12 sample of the
present study, although the figures could also be associated with secular trends. The
percentage of unemployed households seems to be underestimated in ESCA 2010-12: in 11%
of households all members were unemployed in 2010 according a previously mentioned
survey®?, whereas in ESCA 2010-12, the figure was 5%. These results may underestimate the

impact of the crisis on inequalities in children's health. Differences in the percentage of
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children from immigrant families could be attributed to data collection in 2006, which was less
exhaustive with respect to the variable parents’ place of birth. For this reason, the results
related to this variable should be interpreted with caution. However, all these differences may
mask even greater disparities. Moreover, the rest of the questionnaire was similar in both
surveys, data are very consistent, and the results of the study are valid and useful to analyze
the impact of the crisis on child health. It is well recognized that proxy-reported weight and
height may carry some bias compared to objective measures. However, there was no
differential bias by educational level or any other variable analyzed; hence this does not
invalidate the results regarding factors associated with overweight in children. Moreover, if
other cut-off points were used different results in terms of percentages of overweight and
obesity have been shown *®. Finally, the duration of unemployment and whether the
unemployed person was receiving a subsidy were not analyzed. An analysis of these factors
might enable a more in-depth examination of the impact of unemployment, and should be
addressed in future studies.

The Commission on Social Determinants of Health of the World Health Organization has
proposed eliminating the health gap in one generation®” and has emphasized that inequalities
in early child development are one of the main factors contributing to create inequalities in
adult health?®. It should be noted that the living conditions of children have deteriorated and
that inequalities in childhood obesity and quality of life have increased with the crisis. It is
necessary to urgently implement policy measures that fight against these inequalities.
Otherwise they will have a negative impact on the health of future generations of Catalans. It
is also important to monitor and evaluate the impact of public policies aimed at overcoming
the crisis.
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Abstract

Objectives: To analyze changes in the family living conditions of children in Catalonia between
2006 and the 2010-2012 period, and to study associations between these changes and health
outcomes and-healthearesenviceuseinthispopuiation.

Design: A before-after analysis of two cross-sectional surveys

Setting: Population younger than 15 years old from Catalonia, Spain

Participants: Representative samples of children in the 2006 Catalan Health Survey (ESCA,
baseline, before the crisis, n=2200) and the first 4 waves of ESCA 2010-12 (after start of the
crisis, n=1967).

Main outcome measures: Overweight/obesity, health behavior, mental health, and health-
related quality of life (HRQOL)=srd-use-sfhealtheareservices. Logistic regression and multiple
linear regression models were used to analyze the influence of changes in family conditions on
outcome measures, including interaction terms to describe the potential influence of the study
period on the results.

Results: The percentage of unemployed families rose from 9-:1% (2006) to 20-6% (2010-12),
with inequalities by level of education. Overweight/obesity increased from 18.4% (95% CI 16.5-
20.4) to 26.9% (24.6-29.2) in 2010-12, and inequalities related to maternal education and
employment status persisted. Eating habits have improved in 2010-12 in disadvantaged
families (ie, junk food consumption improved in families with a maternal primary education
level; beta [B]=2.85, 0.83-4.88, for the survey interaction by primary education level). An
improvement in HRQOL was found in the second survey (BetafB}= 6.07; 4.15 to 7.99), although
children whose mothers had a primary education showed poorer HRQOL scores in this survey
than in 2006 (B=-4.14;-7.17 to -1.12). In 2010-12, double healthcare coverage was associated
with a higher likelihood of health visits.
Conclusions: iregualitiesin-childheed-ebesitvvand-agualibv-oflife-haveincreased-with-the
eceonomicersis=Although some health-related behavior improved during the study period,
childhood obesity increased and inequalities in health-related quality of life appeared. Policy
measures that fight against these inequalities should be urgently implemented to avoid their
negative impact on the health of future generations of Catalans.

KEYWORDS: Child health disparities; inequities; economic crisis; health-related quality of life;
obesity
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1) Article focus

The current economic and financial crises have worsened the living conditions of
children in Catalonia, Spain, comparing 2006 and 2010-12

Worsening of socioeconomic conditions associated with the crisis would more
specifically affect the children of disadvantaged families

An increase in unhealthy behavior and in inequalities related to obesity and mental
health would also be expected.

2) Key messages

An increase in social inequalities has occurred in Catalonia, with higher levels of

unemployment in families with lower levels of education.

Although some health-related behavior improved in the overall population in the

period studied, inegualities disparities in childhood obesity remained and inequalities

in health-related quality of life appeared according to the level of education. inereased
bl .M

3) Strengths and limitations

The content of the questionnaire was similar in both surveys, data are consistent and
proved to be valid and useful to analyze the impact of the crisis on child health

It is not possible to directly attribute changes found in the present study to the impact
of the crisis. Nevertheless, it is clear that children’s living conditions have worsened in
this 6-year study period, and this change has had an impact on their health.

The sample in the 2010-12 Catalan health interview survey were slightly younger and
with higher maternal education level than the 2006 sample. However, these

differences may mask even greater disparities.
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Introduction

The current economic and financial crisis has affected the whole of Europe’s economy,
although the impact in each country depends on the starting point, mechanisms of social
protection and social transfers, and the measures governments have adopted to fight the
crisis.

A review of the evidence related to the impact of the crisis on the health of young people (15-
24y) has found increasing levels of ill health, particularly with regard to sexually transmitted
disease and substance abuse, and a general decline in the use of healthcare services." A
comprehensive review of the impact on neonatal outcomes has reported inconclusive results
regarding low birth weight and neonatal mortality.” Some positive aspects have also been
described. * A decrease in environmental pollution and traffic accidents is expected, and the
crisis occurring in the 1990s had a positive impact on health in the Nordic countries. * In the
current crisis even that effect varies between countries, a recent report from the UK has
revealed a significant impact on the eating habits of children from families in poverty.® In the
US, an association was reported between economic recession measured by unemployment

rates and head injuries due to violence against children.®

In Spain, the government has significantly cut public health and education budgets, and has
reduced aid to families with children in the lower socioeconomic strata. Spain's UNICEF report
has analyzed the growth of poverty in children, which is higher than in the remainder of the
population.” Another recent study emphasizes that the crisis has manifested in a particularly
acute form in households with children, and has caused a greater decline and greater social
exclusion than in households with no children.® However, there is little data comparing
children’s health before and after the crisis started.

In Catalonia, a northeastern region of Spain, the Catalan Health Survey (Enquesta de Salut de

Catalunya, ESCA),” has provided the opportunity to analyze the effects of the crisis on the
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health of our children. The objectives of this study were to analyze changes in the family life
conditions and socioeconomic status of children (0-14 y) in Catalonia between 2006 and the
2010-2012 period, and to study the association of these changes with modifications in health-

related behavior, physical and mental health, and health-related quality of life (HRQOL)-ane-te

#se. The main hypothesis was
that worsening of socioeconomic conditions associated with the crisis would more specifically
affect the children of disadvantaged families. An increase in unhealthy behavior and in

inequalities related to obesity and mental health would also be expected. In contrast, no

differences would be expected in HRQOL e«ia-the-pattern-ef-healthearesery iee-tise between

years 2006 and 2010-12.
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Methods

The study design is a before-after analysis of data from two separate cross-sectional
representative samples of children in the 2006 ESCA survey (baseline, before the crisis) and the
first 4 waves of ESCA 2010-12 (after the start of the crisis). The ESCA Statistical Plan is a part of
the Autonomous Government of Catalonia and is regulated by Decree 467/2004 of December
28, according to which the performance statistics have been approved yearly since 2005. It is
an official statistic, so selected individuals are likely to participate in the survey, which meets
all the regulatory requirements, in particular confidentiality of the data obtained. The ESCA is
conducted by the Department of Health of the Government of Catalonia. All analyses using

ESCA data must be anonymized, so that no individual information is identifiable.

Sampling selection and procedures

ESCA 2006 was undertaken from December 2005 to July 2006." The survey consisted of a
multistage probability sample representative of the non-institutionalized population, stratified
by age, sex, and municipal size for each territorial health government within Catalonia.'* The
sample size of children 14 years of age and younger from ESCA 2006 was established at 2200
individuals. The sample was stratified according to the size of the municipalities, and the final
stage consisted in random selection of individuals from the Catalonian population register for
each selected municipality. 65% percent of interviews were carried out in the selected
individuals, and 22% in the first substitute. Data for children <14 years old were obtained from
proxy respondents (mainly mothers) by means of a structured interview.

Between the second half of 2010 and the first half of 2012, the fieldwork was performed for
the first 4 waves of the continuous ESCA 2010-12.° The results are representative of the whole
of Catalonia. Sample size was estimated at approximately 2500 interviews twice yearly, of

which 1967 were addressed to the population <14 years old after the first 4 waves. ESCA 2010-
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12 was conducted following the same method of administration as the survey in 2006. In this
second survey, 68% of proxy respondent interviews for children <14 years were carried out in
the selected individuals, and 17% in the first substitute. Home interviews were conducted by

trained interviewers in both periods.

Measures

Restriction of activities in the previous 12 months (yes/no) and reporting of chronic conditions
(no chronic conditions/one/more than one) were collected. Overweight/obesity was based on
the body mass index (BMI) calculated through the parents’ report of weight and height, and
using specific cut-off points for Spain."

Mental health was assessed using the parents’ version of the Strengths and Difficulties

Questionnaire (SDQ).** **

The sum of the scores on 4 scales related to negative aspects yields
the Total Difficulties Score (TDS-SDQ), with a range of 0 to 40. The higher the TDS-SDQ score,
the poorer is the child’s mental health. Evaluation of HRQOL used the shortest parent-reported
version of the KIDSCREEN (KS) instrument, the KS-10 index.™ *® In the present study, the KS-10
was computed in keeping with the version used in the European Eurobarometer study.'” The
modified KS-10 scores were transformed to a scale of 0 to 100: the higher the score, the better
the HRQOL.

The Junk food consumption (4 items), Physical activity (6 items), and Risk behavior (5 items)

1819 Mean

scales came from the parent version of the Child Health and lliness Profile (CHIP).
scores on these scales were standardized to a mean of 50 and 1 standard deviation (SD) = 10,
according to the ESCA 2006 sample. Higher scores reflect less junk food consumption and risk
behavior, and greater physical activity. The number of times per week a child had breakfast at
home was collected in a single question with a 4-point Likert scale (recoded as never vs the

remaining categories). The mean number of hours a day the child spent viewing TV,

computers, etc. was collected as an indicator of sedentary behavior. Physical activity, risk
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behavior and KS-10 results were collected in children 6 years and older, SDQ included children
from 4 years onward, time spent on screen, never having breakfast, and junk food
consumption were collected from 3 years onward, and BMI was collected in children 2 years

and older.

Sociodemographic variables included age, sex, and family maternal level of education as a

measure of socioeconomic status (SES). Educational level referred to the highest level of
schooling completed by the mother, categorized into 3 groups: primary school or less,
secondary school, and university degree. The family structure (single-parent family vs two-
parent family), and child’s origin (native vs immigrant, when both parents and/or the child
were born in a developing country was also included. Family employment status (unemployed)

was collected and coded as a dichotomous variable (unemployed vs employed, student, etc.) if

at least one parent reported current unemployed status. H

Statistical analysis

The percentage (or mean) and 95% confidence interval (95% Cl) was computed for each
variable analyzed according to sociodemographic characteristics and study period.

The association between changes in family socioeconomic conditions and health-related
factors, mental health, and HRQOL were analyzed by means of logistic regression or multiple
linear regression models, depending on the nature of the dependent variable. All models
included the study period as an independent variable (2006=0 and 2010-12=1). Interaction
terms between SES, health-related factors, and study period were also explored to consider

the possibility -aralyzethetnflyenece of changes over time in the effect of SES and health-
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related factors staeyperiod on the outcome measures. Analyses were carried out using Stata
10.0, considering the complex sampling design by applying specific weights for each survey in

the estimation of coefficients and variance.
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Results

The characteristics of the samples in ESCA 2006 and 2010-12 are shown in Table 1. Mean age
was 7.9y (standard deviation [SD] 0.08) in 2006 and 6.9y (0.08) in 2010-12 (p<0.01). ESCA 2006
showed a lower percentage of children from families with a maternal university degree (22.8%
vs. 29.5%, p<0.01), families of immigrant origin (9.5% vs. 20.1%), and unemployed families
(9.1% vs. 20.6%, p<0.01).

Table 1 Sociodemographic characteristics of the sample. ESCA 2006 and 2010-12 (unweighted
data)

2006 2010-12 p
N % N %

Sex

Girls 1064 48.5 970 49.3 0.55
Age

Mean (SD) 2200 7.85(0.08) 1967 6.93 (0.08) <0.01

0-4y 544 25.1 552 28.1

5-9y 842 38.5 899 45.7

10 - 14y 814 36.5 516 26.2 <0.01
Maternal level of education

Primary education 473 20.0 275 14.0

Secondary education 1227 57.2 1112 56.5

University degree 493 22.8 580 29.5 <0.01
Type of family

Single parent 199 9.0 193 9.8 0.39
Migration status

Immigrant 209 9.5 395 20.1 <0.01

Unemployed

At least one unemployed 161 8.6 303 15.5

Both members unemployed 23 0.5 100 5.1 <0.01

Missing values 2006: level of education (7); fassily unemployed status (56); 2010-12: type of family (3);
family unemployed status (10). Source: Catalan Health Department. Catalan Health Interview Survey.

Table 2 shows changes in unemployment according to sociodemographic variables. The
percentages of unemployed families have increased in ESCA 2010-12 (9.7%; 8.2-11.2 in ESCA
2006 and 20.7%; 18.8-22.7 in ESCA 2010-12). This change was particularly important in families

with a maternal primary education (12.7%; 9.0-16.4 in 2006 to 36.3%; 30.0-42.6).

10
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Table 2. Changes in family employment status according to sociodemographic characteristics. ESCA
2006 and 2010-12 (weighted data).

2006 2010-2012
% 95% Cl % 95% CI
unemployed unemployed

Total 9.7 8.2-11.2 20.7 18.8-22.7
Age

0-4y 11.6 8.2-14.9 22.1 18.4-25.8

59y 8.5 6.2-10.7 19.6 16.8-22.4

10-14y 9.7 7.2-12.3 20.4 16.6-24.2
Sex

Girl 9.7 7.5-11.8 22.6 19.6-25.5

Boy 9.8 7.6-11.9 19.0 16.4-21.7
Level of education

Primary 12.7 9.0-16.4 36.3 30.0-42.6

Secondary 11.4 9.2-13.5 22.2 19.5-25.0

University degree 3.0 1.4-4.7 11.6 8.6-14.5
Type of family

Biparental 9.6 8.0-11.1 19.9 17.8-21.9

Monoparental 11.6 5.6-17.6 27.8 20.9-34.7

Source: Catalan Health Department. Catalan Health Interview Survey.

The results of health behavior, obesity, HRQOL, and mental health, according to maternal
education level and family employment status are summarized in Table 3 2. Mean time spent
on screen was lower in 2010-12 (2.0 in 2006 vs 1.4 in 2010-2012). The prevalence of
overweight/obesity was 18.5% (16.5-20.4) in 2006 and 27.0% (24.6-29.2) in 2010-12. Obesity in
children increased from 23.2% (18.8- 27.6) to 35.5% (28.6-42.3) in families with a maternal
primary education, and from 13.1% (9.5- 16.5) to 21.4% (17.4-25.3) in those with a maternal
university degree. A higher percentage of obesity was also found in the last survey for children
of unemployed families in 2010-2012 (33.8%; 28.4-39.3). The KS-10 showed higher mean
scores (better) in 2010-12 (85.4; 84.4-86.0) compared to 2006 (81.0; 80.7-81.7), but lower
scores in children with a maternal primary education (82.4; 80.6-84.1) and unemployed
families (83.34; 81.89-84.9). Scores on the TDS-SDQ were slightly lower (better) in 2010-12,

but differences have remained in relation to maternal education and employment status.

11
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Table 2 3 Health behaviors and health status characteristics by maternal level of education and

family employment status. ESCA 2006 and 2010-12 (weighted data).

2006 2010-12
% 95% Cl % 95% Cl
Health behaviors
Never having breakfast 4.9 3.8-6.0 5.4 4.8-6.7
Level of education
Primary 5.9 3.4-84 7.7 3.6-11.8
Secondary 5.1 3.6-6.7 6.4 4.6-8.1
University degree 3.5 1.5-5.5 2.7 1.0-4.4
Unemployed
Employed 4.3 3.2-55 5.6 4.2-7.1
Unemployed 8.8 2.3-13.3 4.4 2.0-6.9
Mean 95%CI Mean 95%CI
Time spent on screen (h/day) 2.03 1.98-2.07 1.41 1.35-1.47
Level of education
Primary 2.16 2.08-2.25 1.73 1.5-1.95
Secondary 2.08 2.01-2.14 1.53 1.45-1.6
University degree 1.77 1.68-1.87 1.07 0.98-1.15
Unemployed
Employed 2.01 1.96-2.06 1.36 1.29-1.43
Unemployed 2.06 1.92-2.21 1.62 1.48-1.76
Junk food consumption 50.24 49.74-50.74 52.34 51.92-52.76
Level of education
Primary 47.46 46.36-48.55 50.14 49.0-51.27
Secondary 50.21 49.53-50.89 52.13 51.57-52.68
University degree 52.79 51.91-53.97 53.68 52.93-54.94
Unemployed
Employed 50.35 49.84-50.87 52.7 52.23-53.16
Unemployed 50.25 48.41-52.01 51.04 50.06-52.02
Physical activity 50.14 49.52-50.76 48.23 47.59-48.87
Level of education
Primary 50.62 49.21-52.03 46.53 44.7-48.33
Secondary 49.74 48.94-50.54 48.16 47.33-48.99
University degree 50.81 49.44-52.19 49.18 48.0-50.37
Unemployed
Employed 50.26 49.61-50.92 48.23 47.62-49.04
Unemployed 48.23 46.1-50.37 47.83 46.35-49.31
Risk behaviors 50.52 49.93-51.12 51.74 51.19-52.29
Level of education
Primary 50.37 49.25-51.48 50.91 49.48-52.34
Secondary 50.01 49.17-50.86 51.51 50.78-52.23
University degree 52.06 50.93-53.19 52.65 51.6-53.69
Unemployed
Employed 50.59 49.95-51.23 52.07 51.44-52.69
Unemployed 50.44 48.59-52.3 50.5 49.31-51.7
Health status % 95% Cl % 95% ClI
Overweight/ obesity 18.49 16.5-20.4 26.96 24.6-29.2
Level of education
12
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Primary 23.15 18.75-27.55 35.46 28.64-42.29

Secondary 18.99 16.39-21.6 28.22 25.14-31.3

University degree 13.1 9.5-16.5 21.35 17.43-25.26
Unemployed

Employed 18.16 16.13-20.2 25.26 22.74-27.78

Unemployed 20.58 14.19-26.96 33.8 28.35-39.25

Mean 95% Cl Mean 95% Cli

KIDSCREEN-10 81.03 80.70-81.7 85.39 84.35-86.04
Level of education

Primary 80.55 79.15-81.24 82.35 80.62-84.07

Secondary 81.29 80.39-82.19 85.34 84.69-86.39

University degree 80.83 79.35-82.31 86.52 85.34-87.7
Unemployed

Employed 81.24 80.53-81.96 85.89 85.18-86.6

Unemployed 79.26 77.11-81.42 83.38 81.88-84.88
TDS-SDQ 7.83 7.54-8.12 7.33 7.11-7.56
Level of education

Primary 8.59 8.02-9.16 7.79 7.17-8.42

Secondary 8.27 7.87-8.68 7.57 7.26-7.88

University degree 6.03 5.52-6.664 6.67 6.28-7.06
Unemployed

Employed 7.69 7.38-7.99 7.08 6.82-7.33

Unemployed 8.99 8.0-9.97 8.35 7.83-8.87

TDS-SDQ: Total Difficulties Score, Strengths and Difficulties Questionnaire. Overweight/obesity includes
children 2 years onward (n=3881); never having breakfast, time spent on screen, and junk food
consumption include children 3 years onward (n=3682); TDS-SDQ includes children 4 years and older (n=
3365); Risk behaviors, physical activity, and Kidscreen-10 include children 6 years and older (n= 2681).
Source: Catalan Health Department. Catalan Health Interview Survey.
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The results of multivariate analysis of health behavior are shown in Table 4. Differences by
maternal education level were found for junk food consumption and time spent on screen, and
by employment status in never having breakfast. Junk food consumption improved in 2010-12
in families with a maternal primary education level (beta, [B]= 2.85; 0.83 to 4.88, for the
interaction term of survey by primary education level ) and never having breakfast decreased
in unemployed families in 2010-12 (odds ratio [OR]= 0-33; 0-13-0-80; for survey by

employment status).
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Table 4 Multivariate analysis of health behaviors. ESCA 2006 and 2010-12 (weighted data)

Page 40 of 56

Sex
Boys
Girls
Age
Maternal education
Primary
Secondary
University degree
Survey
2006
2010-12
Employed
Employed
Unemployed
Family type
Biparental
Monoparental
Origin
Native
Immigrant
Interaction terms

Primary educ.* survey
Secondary educ.*survey

Employment*Survey
Origin*Survey
Family type* Survey

Junk food consumption

Ref
0.53
-0.3

-4.64
-2.25
Ref

Ref
0.89

Ref
0.4

Ref
-0.89

Ref
-3.93

2.85
1.22

1.82

95% Cl

-0.12t01.18

-0.4t to -0.21

-6.07 to -0.21
-3.37t0-1.13

-0.27 to 2.06

-1.45t02.27

-2.92t01.13

-5.82 to -2.04

0.83 to 4.88

-0.22 to 2.67

-0.55t0 4.2

Physical activity

B

Ref
-4.74
0.07

-0.03
-0.92
Ref

Ref
-1.32

Ref
-1.87

Ref
1.71

Ref
-0.18

-1.77
0.08

-1.85

95% Cl

-5.61 to -3.86

-0.09t0 0.24

-1.99t0 1.92
-2.51t0 0.65

-3.16t0 0.5

-4.1t00.36

-0.53t03.98

-2.6t02.22

-4.7t01.16

-2.05t02.3

-4.78 t0 1.08

Risk behaviors

B

Ref
2.19
0.03

-1.5
-1.96
Ref

Ref
0.78

Ref
0.18

Ref
-4.73

Ref
1.7

-0.17
0.87

2.77

95% Cl

1.37t0 3.0

-0.12t0 0.19

-3.13t00.13
-3.4 to -0.52

-0.76t0 2.34

-1.85t02.22

-7.33t0-2.14

-0.33t03.73

-2.64t02.3

-1.04t02.78

-0.35t0 5.9

Time spent on screen

B

Ref
-0.23
0.09

0.3
0.26
Ref

Ref
-0.72

Ref
0.003

Ref
0.08

Ref
0.12

0.14
0.10

0.23
-0.005

95% CI

-0.3t0 0.16

0.08t0 0.1

0.17t0 0.43
0.15t0 0.36

-0.84 to -0.59

-0.13t00.14

-0.08 to 0.25

-0.02 to 0.27

-0.11t0 0.4
-0.04 t0 0.26

0.002 to 0.45
-0.26 t0 0.25

Never having

OR

Ref
0.99
1.14

1.34
1.2
Ref

Ref
0.79

Ref
2.09

Ref
0.79

Ref
1.19

2.09
1.92
0.33
1.05
1.46

breakfast
95% Cl

0.69-1.41

1.08-1.21

0.63-2.84
0.6-2.39

0.32-1.95

1.12-3.88

0.32-1.91

0.53-2.64

0.63-6.93
0.71-5.23

0.13-0.8
0.37-2.94
0.37-4.45

Interview Survey.
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The likelihood of overweight/obesity increased in 2010-12 (OR=1-81; 1-18-2-78) (Table 5).
Several factors were associated with overweight/obesity in the overall sample, whereas never
having breakfast before leaving home (OR=2:65; 1-11-6-31) was associated with increasing the
likelihood of obesity in 2010-12. An improvement in HRQOL was found in 2010-12 (B= 6-07;
4-15 to 7-99), although children with a maternal primary education showed lower (worse)
scores on the KIDSCREEN-10 index in this survey (B=-4.14; -7.17 to -1.12). Differences in
mental health were found in the overall sample according to the level of education and in
single parent families, while differences in TDS-SDQ scores according to maternal education

decreased in 2010-12.
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Table 5 Multivariate analysis of health status variables (logistic regression model for overweight/obesity, and linear regression models of KIDSCREEN-10, and
SDQ). ESCA 2006 and 2010-12 (weighted data)

Overweight/ KS-10 TDS-SDQ
obesity
OR 95% Cl B 95% Cl B 95% Cl

Sex

Boys Ref Ref Ref

Girls 0.88 0.73-1.06 0.67 -0.26 t0 1.62 -0.91 -1.27to -0.55
Age 0.91 0.88-0.94 -0.33 -0.52 to -0.14 -0.08 -0.13 to -0.02
Maternal education

Primary 1.80 1.16-2.80 0.29 -1.81to2.41 2.28 1.52 to 3.03

Secondary 1.55 1.06-2.29 0.87 -0.88 t0 2.63 2.02 1.38 to 2.65

University degree Ref Ref Ref
Survey

2006 Ref Ref Ref

2010-12 1.81 1.18-2.78 6.07 4.15 to 7.99 0.48 -0.14to0 1.1
Unemployed

Employed Ref Ref Ref

Unemployed 1.20 0.77-1.89 2.1 -4.41t00.21 0.85 -1.14 t0 1.85
Family type

Biparental Ref Ref Ref

Monoparental 1.30 0.95-1.79 -2.28 -4.02 to -0.55 1.1 0.41to 1.78
Origin

Native Ref

Immigrant 1.67 1.28-2.19
Having breakfast

Sometimes /every day Ref

Never 0.94 0.47-2.18
Time on screen 1.05 0.95-1.16
Junk food 0.99 0.98-1.00
Restriction of activity (12m)

No Ref Ref

Yes -3.01 -5.33 to -0.69 0.92 0.07 to 1.77
Chronic conditions

No chronic conditions Ref

One 1.12 0.72 to 1.52
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More than one 2.95 2.39t03.51
Interaction terms
Primary education* survey 0.82 0.45-1.50 -4.14 -7.17 to-1.12 -1.23 -2.29to0 -0.17
Secondary educ.* survey 0.89 0.54-1.45 -1.6 -3.8 10 0.66 -1.19 -1.99 to -0.4
10 Unemployment * survey 1.05 0.61-1.81 0.07 -2.77 t0 2.93 -0.11 -1.02 to 1.25
11 Having breakfast * survey 2.65 1.11-6.31

12 KS-10: KIDSCREEN-10 Index; TDS-SDQ: Total Difficulties Score, Strengths and Difficulties Questionnaire. Statistically significant coefficients are shown in bold. All models are
13 adjusted by the remaining variables in the equation. Source: Catalan Health Department. Catalan Health Interview Survey
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Discussion

This study shows that there has been an increase in social inequalities in Catalonia with higher
levels of unemployment in families with lower level of education. Akkeugh- Certain behavior
patterns improved in disadvantaged families in 2010-12, such as junk food consumption and
having breakfast before leaving home. Nevertheless, an alarming increase in
overweight/obesity in the total population was found during the study period. HRQOL was
better in the second survey. Nevertheless, disparities appeared, with lower HRQOL scores in
children from families with a maternal primary education. Inequality has remained in mental

health.

£§§¥gﬁ assgelatgd!“'tk a8 :neﬁean HNE 3 2P af hea %'

Although it is not possible to directly attribute changes found in the present study to the
impact of the crisis, it is clear that children’s living conditions have worsened in this 6-year
study period, and this change has had impact on their health.

According to the UNICEF report child poverty increased in Spain by 53% between 2007 and
2010.’ This factor is associated with a reduction in family expenditure, changes in food habits,
loss of housing, and rising inequality. In Catalonia, the Living Conditions Survey (LCS) *and the
Household Budget Continuous Survey (HBS) **provide data on family living conditions and the
risk of poverty. The percentage of children 16 years and younger at risk of poverty has
increased from 20.6% in 2005 to 23.7% in 2010 after social transfers. The population younger
than 17 years living in unemployed families has increased from 3.7% to 11.2%. The percentage
of school dropouts decreased from 33% to 29% between 2005 and 2010, whereas
unemployment in persons 16 to 24 years of age has increased more than 2.5-fold (15% to
40%).”” In addition to reinforcing these figures, the results of this study include the impact on
physical and mental health, and quality of life.

Some results of the present study, such as improving eating habits in children from

disadvantaged families seem to contradict the great increase in obesity that was found in the
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study period. It is likely that this improvement has not been sufficient to overcome the
negative impact of factors such as resource unavailability on family foods, the ability to cope
with stress, and increased inequalities in HRQOL. The attributable risk of obesity was 26% for
education level in ESCA 2010-12. Moreover, in this specific case, which showed a very
important social gradient, certain measures taken by the Catalan government, such as
restricting the use of food stamps, will increase the risk of inequalities in relation to obesity.
These facts support the need for stronger protection mechanisms during the crisis to reduce
the effect of deficits in the family and social resources related to healthy child development.
Inequalities in children's mental health were described in Catalonia (ESCA 2006) %* and Spain
(Spanish Health Survey 2006) ** Social inequalities according to maternal education level have
persisted with the crisis. However, these previous studies did not report inequalities in quality
of life. This is the first time this inequality has been found in relation to both education level
and employment status in Catalonia, and it is likely a result of continuous exposure to stress in

the most vulnerable population. The higher average HRQOL scores in the 2010-12 survey may

be related, in part, to the younger age of the second sample.

igherclassesto-private-healtheare:

Some limitations of the study deserve comments. Differences in the characteristics of the
sample in the two surveys may have influenced the results. The ESCA 2010-12 sample was
slightly younger and mothers were more educated. The results on education level reflect true
differences in the general population of Catalonia. According to the census data®, the
percentage of women with university degrees increased between 2005 and 2010. These

changes could be reflected in the better HRQOL found in the overall 2010-12 sample of the
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present study, although the figures could also be associated with secular trends. The
percentage of unemployed households seems to be underestimated in ESCA 2010-12: in 11%
of households all members were unemployed in 2010 according a previously mentioned
survey,” whereas in ESCA 2010-12, the figure was 5%. These results may underestimate the
impact of the crisis on inequalities in children's health. Differences in the percentage of
children from immigrant families could be attributed to data collection in 2006, which was less
exhaustive with respect to the variable parents’ place of birth. For this reason, the results
related to this variable should be interpreted with caution. However, all these differences may
mask even greater disparities. Moreover, the rest of the questionnaire was similar in both
surveys, data are very consistent, and the results of the study are valid and useful to analyze
the impact of the crisis on child health. It is well recognized that proxy-reported weight and
height may carry some bias compared to objective measures. However, there was no
differential bias by educational level or any other variable analyzed; hence this does not
invalidate the results regarding factors associated with overweight in children. Moreover, if
other cut-off points were used different results in terms of percentages of overweight and

obesity have been shown® %

. Finally, the duration of unemployment and whether the
unemployed person was receiving a subsidy were not analyzed. An analysis of these factors
might enable a more in-depth examination of the impact of unemployment, and should be
addressed in future studies.

The Commission on Social Determinants of Health of the World Health Organization has
proposed eliminating the health gap in one generation®** ?’and has emphasized that
inequalities in early child development are one of the main factors contributing to create
inequalities in adult health® % It should be noted that the living conditions of children have
deteriorated and that inequalities in childhood obesity and quality of life have increased with

the crisis. It is necessary to urgently implement policy measures that fight against these

inequalities. Otherwise they will have a negative impact on the health of future generations of
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Catalans. It is also important to monitor and evaluate the impact of public policies aimed at

overcoming the crisis.
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STROBE Statements

Catalonia: a before-after approach”

"Impact of the economic crisis on children’s health in

The study was based on two cross-sectional comparable surveys from the Catalan Health
Interview Survey (ESCA). The ESCA Statistical Plan is part of the Government of
Catalonia and is regulated by Decree 467/2004, of December 28, by approving the annual
performance statistics from the year 2005. It is an official statistic, so selected individuals
are prone to participate in the survey, and meets all these requirements, in particular
respect the confidentiality of the information under statistical confidentiality. The ESCA is
conducted by the Department of Health of the Autonomous Government of Catalonia. All
analysis using ESCA data should be anonymized, so no individual information is
identifiable.

Page 54 of 56

Item Checklist**
No Recommendation
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the X
abstract
(b) Provide in the abstract an informative and balanced summary of what X

was done and what was found

“ybuAdoa Aq parosioid 1sanb Aq 202 ‘6 udy uo jwodfwg-uadolwg//:dny wol) papeojumoq ‘€T0Z 1SNBny £ Uo 98Z£00-ST0Z-uadolwag/osTT 0T Se paysiignd 1say :uado NG

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being X
reported
Objectives 3 State specific objectives, including any prespecified hypotheses X
Methods
Study design 4 Present key elements of study design early in the paper X
Setting 5 Describe the setting, locations, and relevant dates, including periods of X
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods
of selection of participants. Describe methods of follow-up
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2 confounding
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g (c) Explain how missing data were addressed X
6 (d) Cohort study—If applicable, explain how loss to follow-up was X
7 addressed

8 Case-control study—If applicable, explain how matching of cases and

9 controls was addressed

12 Cross-sectional study—If applicable, describe analytical methods taking
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14 Continued on next page
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23 not necessary
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g? (b) Indicate number of participants with missing data for each variable of interest X
28 (c) Cohort study—Summarise follow-up time (eg, average and total amount)

29 Outcome data 15*%  Cohort study—Report numbers of outcome events or summary measures over

30 time

g; Case-control study—Report numbers in each exposure category, or summary

33 measures of exposure

34 Cross-sectional study—Report numbers of outcome events or summary measures X
35 Main results 16  (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates X
36 and their precision (eg, 95% confidence interval). Make clear which confounders

g; were adjusted for and why they were included

39 (b) Report category boundaries when continuous variables were categorized X
40 (c) If relevant, consider translating estimates of relative risk into absolute risk for X
4l a meaningful time period

jé Other analyses 17  Report other analyses done—eg analyses of subgroups and interactions, and X
44 sensitivity analyses
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js Key results 18  Summarise key results with reference to study objectives X
48 Limitations 19  Discuss limitations of the study, taking into account sources of potential bias or X
49 imprecision. Discuss both direction and magnitude of any potential bias

50 Interpretation 20  Give a cautious overall interpretation of results considering objectives, X
ol limitations, multiplicity of analyses, results from similar studies, and other

gg relevant evidence

54 Generalisability 21  Discuss the generalisability (external validity) of the study results X
55

g? Funding 22 Give the source of funding and the role of the funders for the present study and, X
58 if applicable, for the original study on which the present article is based
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*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and
unexposed groups in cohort and cross-sectional studies.

** These marks indicate all relevant points included in the manuscript. Please let us know if it is necessary any
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