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Aims and Conceptual Framework
AIM: To explore the relationship between child health outcomes in 
the 30 MOCHA countries and models and strength of primary care, 
controlling for country level confounding factors

CONCEPTUAL FRAMEWORK:
Å! ΨǇǊƻŘǳŎǘƛƻƴ ŦǳƴŎǘƛƻƴ ƻŦ ŎƘƛƭŘ ƘŜŀƭǘƘΩ
ÅΨhǳǘǇǳǘΩ κ ƻǳǘŎƻƳŜǎ ŀǊŜ ŀŦŦŜŎǘŜŘ ōȅ ǎŜǾŜǊŀƭ ΨƛƴǇǳǘǎΩΣ ŜΦƎΦ

- proximate / family factors (genes, behaviours)
- socio-economic and demographic characteristics 
- health care system influences, e.g. level of resources,  method of 

organisation (models of care)

METHOD: Quantitative, regression, population/ national level
Bedevilled by data issues and measurement conundrums



Child health outcome indicators
ÅMany studies propose holistic national child health 

indicators (e.g. clinical care, various conditions, 
hospitalisations, health protection etc)*

ÅLƴǘŜǊƴŀǘƛƻƴŀƭ Řŀǘŀ ǎƻǳǊŎŜǎ ŘƻƴΩǘ ŎŀǇǘǳǊŜ ǘƘŜǎŜ

ÅConsistently reported outcomes are mortality rates and 
vaccination rates

ÅVaccinations unsuitable outcomes of child primary care:

- not delivered by primary care in many countries

- affected by incentives and sanctions in some areas

ÅHence mortality rates were used 
* (Rigby et al 2003; Gill et al 2014; Mangione-Smith et al 2007; Royal College Paediatricians and Child Health 

(UK) 2017; European Commission Expert Panel on Health System Performance Assessment). 



Outcome variables ð5 Mortality rates
ÅNeonatal mortality per 1000 live births (first 28 days)

Å Infant mortality per 1000 live births (first year)

ÅUnder 5 mortality per 1000 live births

ÅDiabetes mortality ages 0-19 per 100,000 of population

ÅEpilepsy mortality ages 0-19 per 100,000 of population

Advantages of mortality indicator: variability between 
countries gives opportunity to investigate contributory factors
Drawbacks of mortality indicator: 
- Poor measures of quality of care / inverse of health 
- Hospitalisations for diabetes, epilepsy (ambulatory care 

sensitive conditions) is a recognised measure of  quality 
of primary care; mortality is a poor proxy



Explanatory variables (n=10)



1,2. Health care system features
Bohm (2012, 2013) classification of countries according to 
how health care is:  - Financed (state vs  societal)

- Provided (state vs private)

Rationale: Financing and service provision arrangements create 
incentives affecting the way actors (organisations and individuals) 
behave, and this affects patient experiences and outcomes. 
E.G. payment of doctors by capitation vs FFS vs P4P

Drawbacks: classification is by predominant method, but most 
systems have mixed financing and service provision

MOCHA classification of primary care for children (GP led, 
Paediatrician led, mixed) not used as most systems are mixed and this 
classification has been shown by others not to affect outcomes*)
* Van Esso et al 2010; Katz et al 2002; Ehrichet al 2016)



Financing and service delivery classifications, from Bohm 2013
Country Financing Service provision

AUSTRIA Societal Private

BELGIUM Societal Private

BULGARIA Societal Private

CROATIA Societal Private

CYPRUS State State

CZECH REP. Societal Private

DENMARK State State

ESTONIA Societal Private

FINLAND State State

FRANCE Societal Private

GERMANY Societal Private

GREECE Societal Private

HUNGARY Societal Private

ICELAND State State

IRELAND State Private

ITALY State Private

LATVIA State State

LITHUANIA State Private

LUXEMBOURG Societal Private

MALTA State State

NETHERLANDS Societal Private

NORWAY State State

POLAND Societal Private

PORTUGAL State State

ROMANIA

SLOVAKIA Societal Private

SLOVENIA Societal State

SPAIN State State

SWEDEN State State

UK State State



3. Strength of Primary Care

ÅPrimary Care Activity Monitor of Europe (PHAMEU), 
(Kringos et al 2013) scored primary care (strong, medium, 
weak) on 7 dimensions, each containing a number of 
indicators:

- Structure dimensions: governance, economic 
conditions, workforce

- Process dimensions: access, continuity, coordination, 
comprehensiveness 

ÅOverall strength of primary care score from PHAMEU used 
in the analysis

Drawback: scores were based on primary care as a whole 
and not specifically on care for children



PHAMEU scoring for strength of countriesΩ ǇǊƛƳŀǊȅ care (Kringos 2013)

The structure of primary care The service-delivery process of primary care Overall 

primary care 

system 

strength
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of primary 

care

Primary care 
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t
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care 
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of primary 

care 

Coordination 

of primary 

care 

Comprehens

iveness of 

primary care 

Austria Medium Medium Weak Medium Weak Weak Weak Weak

Belgium Medium Strong Medium Weak Strong Medium Strong Strong

Bulgaria Medium Weak Weak Weak Medium Weak Strong Weak

Croatia*

Cyprus Weak Weak Weak Weak Medium Weak Weak Weak

Czech Republic Medium Weak Weak Strong Strong Medium Weak Medium

Denmark Strong Medium Strong Strong Strong Strong Medium Strong

Estonia Strong Weak Medium Medium Strong Medium Medium Strong

Finland Medium Strong Strong Medium Medium Medium Strong Strong

France Medium Medium Medium Weak Medium Medium Strong Medium

Germany Medium Strong Medium Medium Strong Weak Medium Medium

Greece Medium Weak Weak Weak Weak Strong Weak Weak

Hungary Weak Medium Medium Strong Medium Weak Weak Weak

Iceland Weak Weak Weak Medium Strong Weak Medium Weak

Ireland Weak Weak Strong Weak Strong Weak Medium Weak

Italy Strong Strong Medium Medium Weak Medium Weak Medium

Latvia Medium Medium Weak Weak Strong Medium Medium Medium

Lithuania Strong Medium Medium Strong Weak Strong Strong Strong

Luxembourg Weak Weak Weak Weak Weak Medium Medium Weak

Malta Weak Weak Strong Weak Weak Strong Medium Weak

Netherlands Strong Strong Strong Strong Weak Strong Medium Strong

Norway Strong Weak Medium Medium Medium Weak Strong Medium

Poland Weak Weak Weak Strong Medium Strong Weak Medium

Portugal Strong Medium Strong Strong Medium Medium Strong Strong

Romania Strong Strong Medium Medium Medium Weak Weak Medium

Slovak Rep. Weak Medium Weak Medium Strong Weak Weak Weak

Slovenia Strong Strong Strong Strong Weak Strong Weak Strong

Spain Strong Strong Strong Strong Strong Strong Strong Strong

Sweden Medium Medium Medium Medium Weak Strong Strong Medium

UK Strong Strong Strong Strong Medium Strong Strong Strong



4,5,6. Country co-variates

ÅGDP per capita: widely used indicator of living standards/ 
average incomes, and hence an indicator of ability to 
spend on health care. 
Range in MOCHA: Luxembourg $97,018; Bulgaria, Romania < $20,000; 
France, UK ~$38,000; Germany $44,072, Ireland $62,828

5ǊŀǿōŀŎƪΥ 5ƻŜǎƴΩǘ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ƛƴŎƻƳŜ 

ÅtǊƻǇƻǊǘƛƻƴ ƻŦ ŎƻǳƴǘǊȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾƛƴƎ ƛƴ ǳǊōŀƴ ŀǊŜŀǎ

ÅAge distribution of population ςproportion of population 
aged 0 ς19 years (proxy for family size)
Population range in MOCHA:  Malta, Iceland < 500,000; France, UK > 
65 million; Germany > 80 million



7,8,9. Health care workforce
ÅHealth care expenditure per capita is expected to influence 

outcomes but it correlates highly with GDP per capita so was 
omitted from analysis to avoid multicollinearity

ÅHealth care workforce is a major component in delivery of 
health care, and contributes significantly to overall health care 
expenditure.  3 workforce variables included:
- number of GPs per 100,000 of population
- number of general paediatricians per 100,000 of population
- number of nurses per 100,000 of population

Drawbacks: 
- Missing workforce data reduced sample for analysis
- Data relate to whole population, not specifically to children 



10. Access to Health Care

ÅPoint of care charges may limit access to care
ÅOut-of-pocket expenditure on health care as % of total 

health expenditure used as a proxy

ÅOut-of-pocket expenditures = direct payments and part 
of private expenditure (see below)

Drawback: data refer to whole country; charges may not 
apply to children. 
MOCHA Country Agents indicated complex charging 
systems for children depending on age, condition, 
medication etc. Only 3 countries with no charges for 
children (Norway, Sweden, UK)



Health expenditure per capita, EU PPP 2015



Health expenditure, type of financing, World Bank 2014



Data and Methods



Data and Methods
Å Data for 7 quantitative variables and 5 mortality outcomes from 

WHO, World Bank, Eurostat
Å 30 MOCHA countries, 13 years (2004-2016)
Å Data for categorical variables from Bohm, Kringos. Drawback is that 

one value for whole period
Å Random effects regression model
ÅMissing data not regarded as missing at random and not imputed, 

may introduce bias
Å Two models for each outcome ςno lag; 2 year lag for GDP, 

workforce, urbanisation, out-of-pocket expenditure, as changes take 
time to affect outcomes

Å Log of GDP used (i.e. a rate of growth of GDP)
Å Analysis using STATA



Summary descriptive statistics of quantitative variables for 30 MOCHA 
countries, 2004 ς2016. (N=390, is complete data all countries, all years)

VARIABLESN Mean Standard 

deviation

Min Max

Mortality rate/1000 live births, neonatal 360 3.204 1.804 0.900 12.30

Mortality rate/1000 live births, infant 360 4.629 2.730 1.500 19.50

Mortality rate/1000 live births, under 5 years 360 5.519 3.098 1.900 22.40

Mortality rate<=19years/100,000 population, diabetes390 0.0708 0.0474 0.0184 0.260

Mortality rate<=19years/100,000 population, epilepsy390 0.381 0.155 0.149 0.920

GDP per capita, $ PPP 390 35,096 15,243 11,736 97,86

4

% of population in urban areas 390 73.41 12.51 49.63 97.90

Population aged 0-19 years as % of total population 390 22.23 2.538 18.05 29.64

Out-of-pocket expenditure as % total health expenditure330 20.44 9.769 5.221 49.70

General paediatricians / 100,000 of population265 14.28 6.236 3.900 30.09

General practitioners / 100,000 of population 227 70.94 28.55 13.28 170.0

0

Nurses / 100,000 of population 232 977.6 497.4 29 2,675



Findings



Findings - summary
ÅFactors associated with a reduction in mortality:

ïGDP per capita growth (Infant, Neonatal, Under 5)  

ïHigher workforce - paediatricians and GPs (Infant, 
Neonatal, Under 5) 

ïLess out-of-pocket expenditure (Neonatal, Diabetes 0-19)

ïLower proportions of children in the population (all 7 
outcomes) 

ïState-based service provision compared to private-based 
service provision (Epilepsy 0-19)

ïWeak, rather than strong, primary care systems (Diabetes 
0-19, Epilepsy 0-19)



Coefficients ðunlagged models
Dependent Variables: 
Mortality

Neonatal 
per 1000
live births

Infant per 
1000live 
births

Under5 
per 1000
live births

Diabetes
/ 100000
tƻǇǳƭΩƴ

Epilepsy 
/100000
tƻǇǳƭΩƴ

GDP per capita (log) -1.255***
[0.363]

-2.012***
[0.555]

-2.388***
[0.665]

0.018

[0.019]

0.091

[0.067]

Out of pocket (% THE) 0.027**
[0.014]

0.014

[0.021]

0.023

[0.025]
0.002**

[0.001]

0.004

[0.003]

Paediatricians/100,000pop. -0.017**
[0.007]

-0.032***
[0.010]

-0.037***
[0.012]

-0.000

[0.000]
-0.000

[0.001]

GPs/100,000pop. -0.008*
[0.004]

-0.019***
[0.006]

-0.021***
[0.008]

-0.000**
[0.000]

-0.002***
[0.001]

% Population<=19yrs 0.421***
[0.031]

0.651***
[0.047]

0.763***
[0.056]

0.013***
[0.002]

0.033***
[0.006]

Service provision (State =1, 
Private =0)

-1.072

[0.723]
-2.075*
[1.128]

-2.254*
[1.259]

-0.022

[0.023]
-0.215**

[0.099]

Primary care overall score 
(Strong =1, Weak =0)

0.229

[0.693]

0.413

[1.080]

0.556

[1.208]
0.049**

[0.023]

0.216**
[0.096]

Observations/ no. countries 166 /23 166 /23 166 /23 166/ 23 166/23

Standard errors in brackets *** p<0.01 ** p<0.05 * p<0.01



Interpretation: Example 1
Increase in paediatricians (non specialist) by 1 per 100,000 
of population is associated with a decrease in neonatal 
deaths of 0.017 per live births

ÅAverage number of  paediatricians per 100,000 population 
in MOCHA countries is about 14 (slide 18)

ÅAn increase of 1 paediatrician per 100,000 of population in 
a country with (say~) 750,000 live births annually will be 
associated with a reduction of neonatal deaths per 1000 
live births of:

750,000/1000* -0.017 = 12.75 fewer deaths per annum
[~ France, chose bas GDP per cap close to MOCHA average]



Interpretation: Example 2
Association between GDP per capita and infant mortality per 
1000 live births

ÅCoefficient of log of GDP per capita of -2.02 is the change in 
infant mortality per 1000 live births for a 100% growth rate

ÅA 1% GDP per capita growth rate in a country with (say) 
750,000 live births per annum would be associated with:

750,000/1000 * -0.02 = 15 fewer infant deaths 
Å In MOCHA countries, the average GDP per capita is $35,000, and average 

infant mortality per 1000 live births is 4.6 (slide 18).  In a country with 
750,000 live births pa there would be 750,000 * 0.0046 = 3460 infant 
deaths pa. With GDP growth of 1%, the number of infant deaths falls by 
15 from 3460 to 3445  



Relationship between GDP per capita and infant mortality 

per 1000 live births

[MOCHA average $35,000 GDP per capita and 4.6 infant mortality /1000 live births] 



Relationship between out-of-pocket expenditures as % of total health 

expenditure and neonatal mortality per 1000 live births

[MOCHA average OOP = 20% of THE and 3.2 neonatal mortality /1000 live births] 



Epilepsy mortality 0 ð19 years predicted to be 0.215 per 100,000 of 

the population lower with predominantly state service provision 

(rather than private)



CONCLUSION



Summary and Conundrums
Summary: Child mortality found to fall with 
- higher GDP per capita (early years mortality); 
- larger paediatrician workforce (early years mortality); 
- Larger GP workforce (early years, diabetes & epilepsy 0-19 mortality)
- lower out-of-pocket expenditures (diabetes & epilepsy 0-19 mortality); 
- lower proportions of ages 0 -19 in population (early years, diabetes & 

epilepsy 0-19 mortality)

Interpret findings with caution as measurement conundrums
Å Data deficiencies constrained choice of outcome measures and 

explanatory variables. 
Å Incomplete data (missing values), especially workforce reduced the 

number of countries included in the analysis 
Å Most country data (GDP, workforce, OOP) are not child or primary care 

specific 
Å Counter intuitive finding on strength of primary care may be because the 

indicator was not child specific
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1. Analysis of the measuresused
ïSources: International databases& CAs

ïComparison



1. Analysis of the measuresused
ïSources: International databases& CAs

ïComparison

2. Analysis of the relationshipsacrossmeasures
ïExampleof a Structuralequationmodelingapproach
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Questions:
1. How is child health monitored in Europe?

1. Analysis of the measures used

2. How do European countries evaluatechild health care quality? 

Sources: Open-access international 
databasesόŜΦƎΦΥ ²IhΣ ¦bL/9CΣ h9/5ΣΧύ

207measures
child health-related

352measures to 
evaluate the quality of
child health care

Sources: Country Agentsad-hoc 
questionnaire



Distribution of the collected measures according to the age range,
by source

Internationaldatabases
n=207

Countryagents
n=352



Distribution of the collected measures according to the age range,
by source

Internationaldatabases
n=157 (76%)

Countryagents
n=122 (35%)

Internationaldatabases
n=207

Countryagents
n=352

Age-specific



Distribution of the collected measures according to the age range,
by source

Internationaldatabases
n=157 (76%)

Countryagents
n=122 (35%)

Internationaldatabases
n=207

Countryagents
n=352

Age-specific

< 1 [1-4] [5-9] [10-17] > 17
40 (25%) 3 (2%) 1 (1%) 42 (27%) 0 
29 (24%) 2 (2%) 0 2 (2%) 1 (1%) 

18 (11%) 
4 (3%)

0
6 (5%)

12 (8%) 
51 (42%)

19 (12%)
7 (6%) 

0
7 (6%)

0
8 (6%)

7 (4%)
1 (1%)

14 (9%)
4 (3%)



Distribution of the collected measures according to the age range,
by source

Internationaldatabases
n=157 (76%)

Countryagents
n=122 (35%)

Internationaldatabases
n=207

Countryagents
n=352

Age-specific

< 1 [1-4] [5-9] [10-17] > 17
40 (25%) 3 (2%) 1 (1%) 42 (27%) 0 
29 (24%) 2 (2%) 0 2 (2%) 1 (1%) 

18 (11%) 
4 (3%)

0
6 (5%)

12 (8%) 
51 (42%)

19 (12%)
7 (6%) 

0
7 (6%)

0
8 (6%)

7 (4%)
1 (1%)

14 (9%)
4 (3%)



Distribution of the collected measures according to the age range,
by source

Internationaldatabases
n=157 (76%)

Countryagents
n=122 (35%)

Internationaldatabases
n=207

Countryagents
n=352

Age-specific

< 1 [1-4] [5-9] [10-17] > 17
40 (25%) 3 (2%) 1 (1%) 42 (27%) 0 
29 (24%) 2 (2%) 0 2 (2%) 1 (1%) 

18 (11%) 
4 (3%)

0
6 (5%)

12 (8%) 
51 (42%)

19 (12%)
7 (6%) 

0
7 (6%)

0
8 (6%)

7 (4%)
1 (1%)

14 (9%)
4 (3%)



Distribution of the collected 
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Internationaldatabases
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aŜŀǎǳǊŜǎ άƛƴ ŎƻƳƳƻƴέ

Å Health expenditure per capita

Å Inpatient hospital days (length of stay)

Å Immunisation coverage 

Å low birth weight new-borns

Å Infant Mortality

Å Live births

Internationaldatabases Countryagents



aŜŀǎǳǊŜǎ ƴƻǘ άƛƴ ŎƻƳƳƻƴέ
Internationaldatabases Countryagents

Å School performance

Å Paid maternity/paternity leave

Å Daily physical activity

Å Child development health screening

Å Number of hospital infections 
(patients/100 bed-days)

Å Avoidable and emergency 
readmissions



ÅDo thesecommon measuresprovidean overallpicture
that allowsto detect the multidimensionalityof the 
childhealthcare?

ÅWeneeda deeperinsightof the propertiesof the 
measuresin common (wŜƭƛŀōƛƭƛǘȅΣ ±ŀƭƛŘƛǘȅΧ)

ÅAre thesemeasurescollectedwith a homogeneous
methodologyacrosscountries?

Challengingissues



2. Analysis of the relationshipsacrossmeasures

Questions: What contribution an harmonised freely available 
European dataset may give to the understanding of the child 
health care?



Structural Equation Modeling

SEMis a very general statistical modelling technique, widely used in the 
behavioural sciences, which combines the strengths of factor analysis and 
multiple regression in a single model that can be tested statistically.

SEM provides three advantages:

Å It includes in the model both manifest/observedvariables and latent factors

Å It analyses theinterrelatednessof the factors considered 

Å It estimates both the direct effect that a certain factor has on the outcome 
of interest, and the effect mediated by other factors (indirect effect).



Path diagram of the hypothesised 
SEM model

Structural model

Measurement model
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Path diagram of the hypothesised 
SEM model

-0.0609

-0.46380.1079

-0.0402

The indirect effect of the 
economic context on the 
immunization coverage 

(-0.0476) is not significant

If a country has a favourable economic context, a mandatory 
vaccination and a strong monitoring systemits immunization coverage 
is not higher than that reported in a country where these three 
conditions are not fulfilled. 



Conclusions

This exemplifying SEM model clearly shows the potentiality of this statistical 
technique to simultaneously estimate complex relationships among factors, 
allowing the decomposition of the effects.

However, this analysisimpliesthe following:

Å facilitatingthe exchangeof data acrossEuropeandata (privacy issue);

Å availabilityof freely-availableharmoniseddata;

Å goodquality of data.
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Aim

To examine the interface between primary and secondary care, and 
the social care interface, for children with complex care needs. 



Children with complex care needs

Χmultidimensional health and social care needs in the presence of 

a recognized medical condition or where there is no unifying 
diagnosis. They are individual and contextualized, are continuing 

and dynamic,and are present across a range of settings, impacted 
by healthcare structure. (Brenner et al. 2018)





Primary care models

After referral to secondary care, the primary care team would be involved in 
ǘƘŜ ŎƘƛƭŘΩǎ ƻƴ-going care in only seven countries (36.8%).
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