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…Introduzione…

Nel 1950 un abitante del pianeta su 3, pari a 749 milioni di persone, viveva in
città; oggi è uno su 2, cioè 3,9 miliardi; entro il 2050 saranno 2 su 3, per 6,4
miliardi – Contemporaneamente cresce il numero di persone con diabete, passate
dai 285 milioni del 2010 ai 415 di oggi, e di sovrappeso e obesi, giunti
oggi a 2,2 miliardi nel mondo con un raddoppio in oltre 70 Paesi dal 1980

2nd Health City Forum 03/07/2017

Global Burden of Disease 2015

Country Profile healthdata.org

Italy

2015 population

6622..88MM
2015 per capita GDP

$$3300,,997799
2015 death rate per 100k

11..11kk

How long do people live?

Males Females Expected

Expected Observed

1990 2015 1990 2015

Males 73.2 76.3 73.6 79.6

Females 79.7 83.2 80.3 84.6

Life expectancy, 1990-2015
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…Introduzione…

What is the mortality trend in the under 5 age group?

Males Females Expected

Expected Observed

1990 2015 1990 2015

Males 228.9 116.4 207.7 64.6

Females 191.6 100.7 169.2 57.5

All cause under 5 mortality rate, 1990-2015

What causes the most deaths?

Top 10 causes of death by rate in 2015 and percent change, 2005-2015
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2005 ranking 2015 ranking % change 2005-2015

Ischemic heart disease 1 1 Ischemic heart disease 7.9%

Cerebrovascular disease 2 2 Cerebrovascular disease 4.1%

Alzheimer disease 3 3 Alzheimer disease 30.0%

Lung cancer 4 4 Lung cancer 14.6%

COPD 5 5 COPD 13.2%

Diabetes 6 6 Colorectal cancer 26.6%

Hypertensive heart disease 7 7 Hypertensive heart disease 19.2%

Colorectal cancer 8 8 Diabetes 6.5%

Lower respiratory infect 9 9 Lower respiratory infect 22.1%

Breast cancer 10 10 Chronic kidney disease 25.9%

Chronic kidney disease 11 11 Breast cancer 18.6%

Italy | Institute for Health Metrics and Evaluation http://www.healthdata.org/italy
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…Introduzione…

What health problems are becoming more or less prevalent?
Communicable, maternal, neonatal, and nutritional diseases

Non-communicable diseases

Injuries

Most prevalent causes (new and existing cases) and percent change, 2005-2015

Causes of premature death versus comparison locations, 2015
This table shows the top 10 causes of premature mortality. It can be used to compare YLLs across locations
relative to the group average. Comparison groups were chosen based on the GBD regional classifications, known
trade partnerships, and income classifications.

Ischemic
heart disease

Lung
cancer

Cerebrovascular
disease

Road
injuries

Alzheimer
disease

Colorectal
cancer

Breast
cancer

Self-
harm

Congenital
defects Diabetes

Italy 940.6 557.0 484.6 342.2 288.1 280.5 260.3 220.1 215.0 192.3

Comparison
group average 1,181.4 691.1 515.9 284.7 311.2 302.2 256.4 567.8 246.9 148.1

Australia 1,000.2 484.6 384.7 323.5 209.8 296.1 231.8 451.2 234.3 173.4

Austria 1,266.3 578.6 375.4 263.3 268.4 261.1 243.0 463.4 253.7 184.5

Belgium 1,056.3 817.4 468.1 388.1 333.5 287.9 315.7 665.6 220.8 107.5

Canada 1,105.8 718.5 327.0 325.9 372.7 283.7 250.9 477.0 260.6 196.9

Denmark 1,026.9 741.3 532.7 220.0 338.7 339.1 288.2 384.4 240.6 216.0

Finland 1,466.9 427.3 514.2 209.2 405.6 205.1 222.8 681.3 225.2 82.3

France 758.5 727.0 378.1 343.5 249.1 306.7 283.0 627.9 200.8 132.2

Germany 1,326.0 621.6 452.1 231.3 227.5 298.5 267.8 396.4 233.0 158.6

Greece 1,782.2 715.5 806.9 509.0 270.5 210.5 260.0 127.2 280.0 77.8

Greenland 1,958.6 1,903.2 1,342.1 281.4 441.5 628.2 273.2 3,017.9 473.2 169.3

Ireland 1,285.5 549.6 398.0 184.1 265.5 292.4 266.6 441.8 290.1 97.2

2005 ranking 2015 ranking % change 2005-2015

Oral disorders 1 1 Oral disorders 1.8%

Skin diseases 2 2 Sense organ diseases 6.3%

Sense organ diseases 3 3 Skin diseases 0.6%

Hemoglobinopathies 4 4 Hemoglobinopathies 2.1%

Migraine 5 5 Low back & neck pain 2.6%

Low back & neck pain 6 6 Migraine -2.2%

Tension headache 7 7 Tension headache -1.4%

STDs 8 8 STDs 1.2%

Gynecological diseases 9 9 Gynecological diseases -0.1%

Falls 10 10 Falls 3.1%
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…Introduzione…

What causes the most premature death?
Communicable, maternal, neonatal, and nutritional diseases

Non-communicable diseases

Injuries

Leading causes of premature death (YLLs) in 2015 and percent change, 2005-2015

What health problems cause the most disability?
Communicable, maternal, neonatal, and nutritional diseases

Non-communicable diseases

Injuries

Leading causes of YLDs in 2015 and percent change, 2005-2015

2005 ranking 2015 ranking % change 2005-2015

Ischemic heart disease 1 1 Ischemic heart disease -5.4%

Cerebrovascular disease 2 2 Cerebrovascular disease -8.2%

Lung cancer 3 3 Lung cancer 4.6%

Alzheimer disease 4 4 Alzheimer disease 23.0%

Road injuries 5 5 Colorectal cancer 12.2%

Colorectal cancer 6 6 COPD 0.4%

COPD 7 7 Breast cancer 6.6%

Diabetes 8 8 Diabetes -6.0%

Breast cancer 9 9 Road injuries -34.0%

Stomach cancer 10 10 Stomach cancer 4.2%

2005 ranking 2015 ranking % change 2005-2015

Low back & neck pain 1 1 Low back & neck pain 2.5%

Sense organ diseases 2 2 Sense organ diseases 11.0%

Depressive disorders 3 3 Depressive disorders 0.4%

Migraine 4 4 Migraine -2.3%

Skin diseases 5 5 Diabetes 7.2%

Diabetes 6 6 Skin diseases -0.0%

Other musculoskeletal 7 7 Anxiety disorders 1.2%

Anxiety disorders 8 8 Other musculoskeletal -10.4%

Falls 9 9 Alzheimer disease 30.2%

Oral disorders 10 10 Falls -13.5%

Alzheimer disease 11 11 Oral disorders 4.3%

Italy | Institute for Health Metrics and Evaluation http://www.healthdata.org/italy

3 di 6 03/07/17, 22:23



15 e 16 aprile 2016 - Chiavenna (SO)

…Introduzione…
What causes the most death and disability combined?

Communicable, maternal, neonatal, and nutritional diseases

Non-communicable diseases

Injuries

Leading causes of DALYs in 2015 and percent change, 2005-2015

What risk factors drive the most death and disability combined?

HIV/AIDS and tuberculosis
Diarrhea, lower respiratory, and other

common infectious diseases
Other communicable, maternal, neonatal,

and nutritional diseases
Neoplasms
Cardiovascular diseases

Chronic respiratory diseases
Cirrhosis and other chronic liver diseases
Digestive diseases
Neurological disorders
Mental and substance use disorders
Diabetes, urogenital, blood, and

endocrine diseases

Musculoskeletal disorders
Other non-communicable diseases
Transport injuries
Unintentional injuries
Self-harm and interpersonal violence
Forces of nature, war, and legal

intervention

Top 10 causes of DALYs with key risk factors, 2015

-30% -25% -20% -15% -10% -5% 0% 5% 10% 15% 20% 25% 30%

1Low back & neck pain

2 Ischemic heart disease

3Sense organ diseases

4 Cerebrovascular disease

5Alzheimer disease

6Lung cancer

7Diabetes

8Depressive disorders

9 Migraine

10Skin diseases

Dietary risks

High systolic blood pressure

Tobacco smoke

High fasting plasma glucose

High body-mass index

Alcohol and drug use

High total cholesterol

Occupational risks

Air pollution

Low physical activity

0% 5% 10%
Percent of total DALYs
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Continuità dell’assistenza

� Estensione non interrotta nel tempo degli 
obiettivi assistenziali attraverso una linearità di 
svolgimento degli interventi fra i diversi livelli 
e ambiti di erogazione delle cure e 
dell’assistenza.

� La continuità assistenziale è quindi un processo 
dove, individuati i bisogni del paziente, viene 
prestata assistenza continuativa da un livello di 
cura ad un altro sia esso domicilio, ospedale 
o altra realtà.

Da A.Brambilla, A.Nicoli “La continuità dell’ assistenza in Emilia-Romagna”, 2010

…Continuità Assistenziale…

Estensione non interrotta nel tempo degli obiettivi
assistenziali attraverso una linearità di svolgimento degli
interventi fra i diversi livelli e ambiti di erogazione delle
cure e dell’assistenza.
E’ quindi un processo, dove, individuati i bisogni del
paziente, viene prestata assistenza continuativa da un
livello di cura ad un altro sia esso domicilio, ospedale, o
altra realtà.
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� La continuità assistenziale è quindi un processo 
dove, individuati i bisogni del paziente, viene 
prestata assistenza continuativa da un livello di 
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…Continuità Assistenziale…

Non si può fare a meno di avere perciò:
o Strutture di riferimento territoriali patient centred.
o Case Management di personale non medico.
o Disease Management.
o Definizione scritta dei percorsi e ICT.
o Integrazione nei percorsi:

• tra i professionisti
• tra le strutture organizzative della rete assistenziale
• con il sociale

o Progettazione integrata continua
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…Continuità Assistenziale…
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DIPARTIMENTO DELLA PROGRAMMAZIONE E 
DELL’ORDINAMENTO  DEL  SISTEMA  SANITARIO  NAZIONALE 
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Piano sulla malattia diabetica 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

Conferenza Stato/Regioni/Province 
Autonome di Trento e Bolzano 

6 Dicembre 2012
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DIREZIONE GENERALE DELLA PROGRAMMAZIONE SANITARIA 

 

 

 

 

Piano Nazionale della Cronicità 
 

 

 

Accordo tra lo Stato, le Regioni e le Province Autonome di Trento e di 
Bolzano del 15 settembre 2016 

 
  

Conferenza Stato/Regioni/Province Autonome 
di Trento e Bolzano 
15 Settembre 2016

…Continuità Assistenziale…
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…P.D.T.A.…

Percorsi
Diagnostici
Terapeutici
Assistenziali
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…P.D.T.A.…
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…P.D.T.A.…

Ø L’approccio economico aziendale alla gestione dei
processi primari (combinazioni economiche parziali)

….ma cosa sono…???

Ø Sono sufficienti i sistemi operativi aziendali
Ø Coordinamento fra i clinici ed i manager (governo

clinico).

….cosa serve per realizzarli…???

Guglielmo Pacileo Bocconi 2015

….oltre all’assistenza…???
Ø Strumento potenziale per l’integrazione fra la didattica,

ricerca ed assistenza
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…P.D.T.A.…

Guglielmo Pacileo Bocconi 2015

Processi Primari
Percorso Diagnostico, Terapeutico e Assistenziale

Area 
Prevenzione

Area
Ospedaliera

Area
Territoriale

Analisi di laboratorio
Diagnostica di laboratorio

Gestione del blocco operatorio
Distribuzione farmaci

 

Gestione contabilit? /Programmazione e Controllo
Gestione approvvigionamenti

Gestione delle risorse umane
Gestione dei sistemi informativi

Gestione del patrimonio e degli investimenti
Gestione delle relazioni con il pubblico

Processi Primari

Area 
Prevenzione

Area
Ospedaliera

Area
Territoriale

Analisi di laboratorio
Diagnostica di laboratorio

Gestione del blocco operatorio
Distribuzione farmaci

 

Gestione contabilit /Programmazione e Controllo
Gestione approvvigionamenti

Gestione delle risorse umane
Gestione dei sistemi informativi

Gestione del patrimonio e degli investimenti
Gestione delle relazioni con il pubblico

Processi amministrativi di supporto

Operations
management

Process
reengineering

Valutazione e 
stadiazione

Trattamento e 
stabilizzazione

Follow up

Processi sanitari di supporto

PDTA

PDTA= processo erogativo primario



15 e 16 aprile 2016 - Chiavenna (SO)

…ma la letteratura che dice ?.…
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Evidence for the Effect of Disease Management:
Is $1 Billion a Year a Good Investment?

Soeren Mattke, MD, DSc; Michael Seid, PhD; and Sai Ma, PhD

I
n the face of double-digit healthcare inflation, evidence of sys-
temwide poor healthcare quality, and an aging population, disease
management seems an intuitively appealing way to improve the
quality and reduce the cost of care, as well as to enhance health

outcomes for the chronically ill. In broad terms, disease management
refers to a system of coordinated healthcare interventions and communi-
cations to help patients address chronic disease and other health condi-
tions. Commercial health plans and large employers are embracing this
strategy, with 96% of the top 150 US payers offering some form of disease
management service1 and with 83% of more than 500 major US employ-
ers using programs to help individuals manage their health conditions.2

Public purchasers of healthcare services are testing the waters: The Cen-
ters for Medicare & Medicaid Services3 has launched a large Medicare
demonstration to evaluate disease management, and several states are
offering disease management programs under Medicaid.

In addition, prominent politicians have voiced their optimism about the
effect of disease management. On February 27, 2006, former US Senate
Majority Leader Bill Frist, MD (R-Tenn), in a speech to the Detroit
Economic Club, called for slowing the growth in federal Medicare expen-
ditures. He cited chronic disease management as an effective means of con-
trolling costs, estimating that “diabetic disease management in Medicare
could conservatively save as much as $30 billion a year.”4 Because his
enthusiasm is shared widely, the disease management industry has grown
rapidly, with estimated annual revenues increasing from about $78 million
in 1997 to almost $1.2 billion in 2005 and projected to top $1.8 billion
by 2008 (DM Purchasing Consortium, cited by Matheson et al1).

However, disease management has not been universally embraced.
The Congressional Budget Office5 recently concluded that there is insuf-
ficient evidence that disease management reduces healthcare spending.
A recent essay in the Times Argus called the economic value of disease
management a “fantasy,”6 sparking a response from the executive director
of the Disease Management Association of America that such a state-
ment contradicts the peer-reviewed literature.7

In light of the ongoing debate on disease management, we conducted
a critical review of the empirical evidence regarding the effect of different
types of disease management interven-
tions on quality, cost, and health out-
comes for various chronic conditions.
Although several reviews and meta-
analyses of disease management have
been conducted in recent years, they

In this issue
Take-away Points / p676

www.ajmc.com
Full text and PDF

Web exclusive
Appendix

Objective:To assess the evidence for the effect of
disease management on quality of care, disease
control, and cost, with a focus on population-
based programs.
Study Design: Literature review.
Methods: We conducted a literature search for
and a structured review of studies on population-
based disease management programs, as well 
as for reviews and meta-analyses of disease
management interventions. We identified 3 
evaluations of large-scale population-based 
programs, as well as 10 meta-analyses and 
16 systematic reviews, covering 317 unique 
studies.
Results: We found consistent evidence that 
disease management improves processes of 
care and disease control but no conclusive 
support for its effect on health outcomes. 
Overall, disease management does not seem 
to affect utilization except for a reduction in 
hospitalization rates among patients with conges-
tive heart failure and an increase in outpatient
care and prescription drug use among patients
with depression. When the costs of the inter-
vention were appropriately accounted for and
subtracted from any savings, there was no 
conclusive evidence that disease management
leads to a net reduction of direct medical costs.
Conclusions: Although disease management
seems to improve quality of care, its effect on
cost is uncertain. Most of the evidence to date
addresses small-scale programs targeting high-
risk individuals, while only 3 studies evaluate
large population-based interventions, implying
that little is known about their effect. Payers and
policy makers should remain skeptical about 
vendor claims and should demand supporting
evidence based on transparent and scientifically
sound methods.

(Am J Manag Care. 2007;13:670-676)

For author information and disclosures,
see end of text.
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However, the results of our review suggest that, to date, sup-
port for population-based disease management is more an arti-
cle of faith than a reasoned conclusion grounded on
well-researched facts. Evidence specifically addressing large
population-based disease management programs is limited to
only 315-17 evaluations, with 216,17 of them being diabetes pro-
grams and only 115 using a rigorous quasiexperimental design.
Results from those studies are inconclusive with respect to the
cost savings. Most of the evidence on disease management pro-
grams to date is derived from small high-intensity programs
focusing on high-risk patients that are typically run as part of a
demonstration project by the providers at a single site. This evi-
dence suggests that those programs typically lead to better
processes of care, but the evidence for improved long-term
health outcomes and cost savings is inconclusive.

Research so far has concentrated on 6 common chron-
ic conditions (CAD, CHF, DM, asthma, COPD, and
depression). Little is known about the effect of disease
management programs on other disorders such as cancer,
dementia, and rare and expensive conditions such as hemo-
philia, which are increasingly being marketed by vendors.

That there are only 3 studies15-17 of large-scale, popula-
tion-based programs is somewhat surprising given that disease
management vendors typically give performance guarantees

and lose their fees if those targets are not met, creating
means, motives, and opportunities for evaluative research.
However, the vendor-run assessments typically do not meet
the requirements of peer-reviewed research in terms of the
comparison strategy, and adequate control for selection bias
and regression to the mean. This does not imply that large-
scale programs do not work: If the extensive use of mass
communication and information technology allowed large-
scale disease management programs to deliver an interven-
tion of effectiveness similar to that of high-intensity
programs with a lower cost per case, they might be able to
improve quality and to reduce cost of care. This hypothesis
needs to be further evaluated empirically.

Limitations
Our study largely relies on a review of reviews, and we based

our conclusions on those of the original authors without inde-
pendently verifying them. The reviews had some degree of
overlap in the analyzed studies, which implies that some origi-
nal studies entered our analysis more than once. It is difficult
to determine how much bias this limitation may have intro-
duced without reabstracting the original studies; however, the
degree of overlap is not large, and some reviews and meta-
analyses focused on different end points within those studies,

Evidence for the Effect of Disease Management: Is $1 Billion a Year a Good Investment?
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■ Table 3. Summary of Evidence for Disease Management Program Outcomes by Condition

Clinical Disease Healthcare Patient
Processes Health- Control Clinical Utilization Financial Experience

related Outcomes Outcomes
Adherence to Changes in Changes in Satisfaction,

Evidence-based Changes in Intermediate Utilization Quality of 
Disease Guidelines Behaviors Measures of Services Life, Etc

CHF Improved Inconclusive Improved Inconclusive Reduced Inconclusive Improved
evidence evidence hospital evidence

admission
rates

CAD Improved Evidence for Improved Evidence for Inconclusive Inconclusive Insufficient
no effect no effect evidence evidence evidence

Diabetes Improved Evidence for Improved Insufficient Inconclusive Inconclusive Insufficient
no effect evidence evidence evidence evidence

Asthma Inconclusive Inconclusive Inconclusive Evidence for Inconclusive Evidence for Insufficient
evidence evidence evidence no effect evidence no effect evidence

COPD Insufficient Insufficient Inconclusive Insufficient Insufficient Insufficient Insufficient
evidence evidence evidence evidence evidence evidence evidence

Depression Improved N/A Improved Inconclusive Increased Increased Improved
evidence utilization cost

Codes: N/A: not applicable, as no relevant health-related behaviors for depression exist.
Disease-end point combinations in which disease management seems to achieve the intended result are shaded.
Source: RAND analysis using identified articles.
CHF indicates congestive heart failure; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease.

results of our review suggest that, to date, support for population-
based disease management is more an article of faith than a
reasoned conclusion grounded on well-researched facts.
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Continuità dell’assistenza

� Estensione non interrotta nel tempo degli 
obiettivi assistenziali attraverso una linearità di 
svolgimento degli interventi fra i diversi livelli 
e ambiti di erogazione delle cure e 
dell’assistenza.

� La continuità assistenziale è quindi un processo 
dove, individuati i bisogni del paziente, viene 
prestata assistenza continuativa da un livello di 
cura ad un altro sia esso domicilio, ospedale 
o altra realtà.

Da A.Brambilla, A.Nicoli “La continuità dell’ assistenza in Emilia-Romagna”, 2010
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ABSTRACT
Background Low socioeconomic position (SEP) and 
family history of type 2 diabetes mellitus (T2DM) contribute 
to increased T2DM risk, but it is unclear whether they 
exacerbate each other’s effect. This study examined 
whether SEP reinforces the association of T2DM family 
history with T2DM, and whether behavioural and clinical 
risk factors can explain this reinforcement.
Methods We used cross-sectional data on 51 725 
participants from Lifelines. SEP was measured as 
educational level and was self-reported, just as family history 
of T2DM. T2DM was diagnosed based on measured fasting 
plasma glucose and glycated haemoglobin, combined with 
self-reported disease and recorded medication use. We 
assessed interaction on the additive scale by calculating the 
relative excess risk due to interaction (RERI).
Results ORs of T2DM were highest for males (4.37; 95% 
CI 3.47 to 5.51) and females (7.77; 5.71 to 10.56) with 
the combination of low SEP and a family history of T2DM. 
The RERIs of low SEP and a family history of T2DM were 
0.64 (−0.33 to 1.62) for males and 3.07 (1.53 to 4.60) 
for females. Adjustment for behavioural and clinical risk 
factors attenuated associations and interactions, but risks 
remained increased.
Conclusion Low SEP and family history of T2DM are 
associated with T2DM, but they also exacerbate each 
other’s impact in females but not in males. Behavioural 
and clinical risk factors partly explain these gender 
differences, as well as the associations underlying the 
interaction in females. The exacerbation by low SEP 
of T2DM risks in T2DM families deserves attention in 
prevention and community care.

INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a common 
chronic health condition with an estimated 
prevalence of 9.8% in males and 9.2% in 
females.1 2 Globally, the number of people with 
T2DM has increased during the past decades 
from 153 million in 1980 to 347 million in 
2008 and is estimated to rise to 439 million 
in 2030.1 2 Moreover, between 1990 and 2010, 
T2DM was the non-communicable disease 

with the fastest increasing contribution to the 
burden of lost disability adjusted life years 
(DALYs).3 To tackle this major public health 
challenge, a better understanding of the 
interplay between modifiable and non-mod-
ifiable risk factors is needed.

Both low socioeconomic position (SEP) 
and family history of T2DM contribute to the 
increased risk of T2DM,4–13 but little is known 
about the impact of their co-occurrence. 
Interaction between low SEP and family 
history of T2DM may be likely because adverse 
circumstances related to a low SEP, like the 
co-occurrence of adverse health behaviours 
and clinical risk factors,14 15 may aggravate 
the familial predisposition for T2DM through 
the interplay of environment and genetics.16 
Low SEP has been associated with a higher 
risk for T2DM in many studies.4–8 Poor health 
behaviours and clinical risk factors, such as 
obesity, partly explain this higher risk.4–7 17 18 
Family history of T2DM has also consistently 
been associated with an increased risk for 
T2DM and is one of the most important 
factors predicting the disease.9–13 However, 
their co-occurrence seems to have escaped 
attention, despite its large potential impact.

The interaction of socioeconomic 
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Strengths and limitations of this study

 ► This study examines the likely but largely 
unexamined biological interaction between 
socioeconomic position and family history of type 2 
diabetes mellitus (T2DM) on T2DM occurrence.

 ► Objective measures of fasting plasma glucose, 
glycated haemoglobin and clinical risk factors for 
T2DM were obtained from 51 725 participants.

 ► Results are based on a population-based study 
sample and generalisable to the general population.

 ► The cross-sectional study design does not allow for 
conclusions about causality, pointing to the need for 
longitudinal studies.
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−0.09 to 1.85). Findings were almost similar for the 
interaction between medium SEP and family history 
of T2DM, but the RERI remained statistically signif-
icant after additional adjustment for hypertension.

Sensitivity analyses showed that the main findings 
remain consistent when using different categorisations 
for family history (table 5). The first part of table 5 shows 
the results of repeating the main analyses with family 
history based only on parental T2DM (ie, siblings and 
children not included in family history). Except for a 

small difference in the magnitude of associations and 
interactions, results were virtually identical to the main 
analyses. The second part of table 5 shows that findings 
are also essentially similar when repeating the analyses for 
maternal and paternal T2DM separately.

DISCUSSION
Our study shows that low SEP and family history of T2DM 
are separately associated with the occurrence of T2DM 

Figure 1 Prevalence of T2DM for males and females per socioeconomic category, by family history of T2DM. 

Table 2 Associations and interactions of SEP and T2DM family history with T2DM, stratified by gender

Males Females

n T2DM/n total OR (95% CI) RERI (95% CI) n T2DM/n total OR (95% CI) RERI (95% CI)

No family history of 
T2DM
High SEP 130/5835 1.00 (ref) 52/7551 1.00 (ref)

Medium SEP 153/6843 1.28 (1.01 to 
1.63)

82/9524 1.33 (0.94 to 
1.89)

Low SEP 188/4607 1.39 (1.10 to 
1.75)

188/5769 2.45 (1.79 to 
3.37)

Family history of T2DM

High SEP 109/1236 3.34 (2.55 to 
4.37)

49/1594 3.24 (2.18 to 
4.82)

Medium SEP 135/1604 3.72 (2.89 to 
4.80)

0.41 (−0.46 to 
1.29)�

147/2822 6.02 (4.36 to 
8.32)

2.77 (1.48 to 
4.06)�

Low SEP 213/1668 4.37 (3.47 to 
5.51)

0.64 (−0.33 to 
1.62)†

286/2672 7.77 (5.71 to 
10.56)

3.07 (1.53 to 
4.60)†

ORs are adjusted for age and age-squared.
*RERI T2DM for medium SEP.
†RERI T2DM for low SEP.
RERI, relative excess risk due to interaction; SEP, socioeconomic position; T2DM, type 2 diabetes mellitus.

group.bmj.com on July 4, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 



15 e 16 aprile 2016 - Chiavenna (SO)

…ma la letteratura che dice ?.…

Improving outcomes for patients
with type 2 diabetes using general
practice networks: a quality
improvement project in east London

Sally Hull,1 Tahseen A Chowdhury,2 Rohini Mathur,1 John Robson1

1Centre for Primary Care and
Public Health, Queen Mary,
University of London, London,
UK
2Diabetes Department, Barts
Health NHS Trust, The Royal
London Hospital, London, UK

Correspondence to
Dr Sally Hull, Centre for Primary
Care and Public Health, Queen
Mary, University of London,
Yvonne Carter Building, 58
Turner Street, London E1 2AB,
UK; s.a.hull@qmul.ac.uk

Received 19 March 2013
Revised 31 July 2013
Accepted 7 August 2013
Published Online First
3 September 2013

To cite: Hull S,
Chowdhury TA, Mathur R,
et al. BMJ Qual Saf
2014;23:171–176.

ABSTRACT
Background Structured diabetes care can
improve outcomes and reduce risk of
complications, but improving care in a deprived,
ethnically diverse area can prove challenging. This
report evaluates a system change to enhance
diabetes care delivery in a primary care setting.
Methods All 35 practices in one inner London
Primary Care Trust were geographically grouped
into eight networks of four to five practices, each
supported by a network manager, clerical staff and
an educational budget. A multidisciplinary team
developed a ‘care package’ for type 2 diabetes
management, with financial incentives based on
network achievement of targets. Monthly
electronic performance dashboards enabled
networks to track and improve performance.
Network multidisciplinary team meetings including
the diabetic specialist team supported case
management and education. Key measures for
improvement included the number of diabetes care
plans completed, proportion of patients attending
for digital retinal screen and proportions of patients
achieving a number of biomedical indices (blood
pressure, cholesterol, glycated haemoglobin).
Results Between 2009 and 2012, completed care
plans rose from 10% to 88%. The proportion of
patients attending for digital retinal screen rose
from 72% to 82.8%. The proportion of patients
achieving a combination of blood pressure ≤140/
80 mm Hg and cholesterol ≤4 mmol/L rose from
35.3% to 46.1%. Mean glycated haemoglobin
dropped from 7.80% to 7.66% (62–60 mmol/mol).
Conclusions Investment of financial,
organisational and education resources into primary
care practice networks can achieve clinically
important improvements in diabetes care in
deprived, ethnically diverse communities. This
success is predicated on collaborative working
between practices, purposively designed high-
quality information on network performance and
engagement between primary and secondary care
clinicians.

BACKGROUND
Type 2 diabetes (T2D) is an important
long-term condition, with high societal and
economic costs due to cardiovascular and
microvascular disease. In the UK in 2010,
over 2.7 million people had the condition,
predicted to rise to 4 million people by
2025.1 Around 10% of healthcare expend-
iture in the UK is directly related to dia-
betes and its attendant complications, and
15% of hospital inpatients have diabetes.
Diagnosis of diabetes is associated with a
life expectancy shortened by up to
10 years,1 and diabetic complications are
multi-system, placing an increasing burden
on cardiovascular, renal, ophthalmological,
podiatric and vascular services.
It is known that multifactorial interven-

tion, and structured personal care, can
reduce complications in patients with
T2D.2 3 The challenge is to translate evi-
dence from clinical trials into real and
equitable improvements in diabetes man-
agement in the face of a growing preva-
lence of the disease.

THE PROBLEM
General practitioners in the inner London
borough of Tower Hamlets serve a popula-
tion of 260 000, of whom more than 50%
are from ethnic minority groups of whom
30% are south Asian and 10% are black
African Caribbean.4 There is a rapidly
growing prevalence of T2D by virtue of the
high proportion of at-risk ethnic popula-
tions and high rates of social deprivation.5

In 2008 10 424 people in the borough
had T2D (7.1% age standardised to the
European standard population),6 and of
these, 90% were managed in primary
care settings. In 2008 it was recognised
that diabetes care in the borough was
suboptimal. The Quality and Outcomes
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network achievement of targets. Monthly
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networks to track and improve performance.
Network multidisciplinary team meetings including
the diabetic specialist team supported case
management and education. Key measures for
improvement included the number of diabetes care
plans completed, proportion of patients attending
for digital retinal screen and proportions of patients
achieving a number of biomedical indices (blood
pressure, cholesterol, glycated haemoglobin).
Results Between 2009 and 2012, completed care
plans rose from 10% to 88%. The proportion of
patients attending for digital retinal screen rose
from 72% to 82.8%. The proportion of patients
achieving a combination of blood pressure ≤140/
80 mm Hg and cholesterol ≤4 mmol/L rose from
35.3% to 46.1%. Mean glycated haemoglobin
dropped from 7.80% to 7.66% (62–60 mmol/mol).
Conclusions Investment of financial,
organisational and education resources into primary
care practice networks can achieve clinically
important improvements in diabetes care in
deprived, ethnically diverse communities. This
success is predicated on collaborative working
between practices, purposively designed high-
quality information on network performance and
engagement between primary and secondary care
clinicians.

BACKGROUND
Type 2 diabetes (T2D) is an important
long-term condition, with high societal and
economic costs due to cardiovascular and
microvascular disease. In the UK in 2010,
over 2.7 million people had the condition,
predicted to rise to 4 million people by
2025.1 Around 10% of healthcare expend-
iture in the UK is directly related to dia-
betes and its attendant complications, and
15% of hospital inpatients have diabetes.
Diagnosis of diabetes is associated with a
life expectancy shortened by up to
10 years,1 and diabetic complications are
multi-system, placing an increasing burden
on cardiovascular, renal, ophthalmological,
podiatric and vascular services.
It is known that multifactorial interven-

tion, and structured personal care, can
reduce complications in patients with
T2D.2 3 The challenge is to translate evi-
dence from clinical trials into real and
equitable improvements in diabetes man-
agement in the face of a growing preva-
lence of the disease.

THE PROBLEM
General practitioners in the inner London
borough of Tower Hamlets serve a popula-
tion of 260 000, of whom more than 50%
are from ethnic minority groups of whom
30% are south Asian and 10% are black
African Caribbean.4 There is a rapidly
growing prevalence of T2D by virtue of the
high proportion of at-risk ethnic popula-
tions and high rates of social deprivation.5

In 2008 10 424 people in the borough
had T2D (7.1% age standardised to the
European standard population),6 and of
these, 90% were managed in primary
care settings. In 2008 it was recognised
that diabetes care in the borough was
suboptimal. The Quality and Outcomes
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The proportion of patients with a care plan com-
pleted in the previous 15 months rose sharply from
10% in the first quarter of 2009 to 88% in the first
quarter of 2012. No regional or national comparisons
are available for this component of the care package.
The proportion of patients attending for digital

retinal screening in the previous 15 months improved
from 72% in the first quarter of 2009 to 82.8% in
the first quarter of 2012.
Comparison with QOF data from London and

England demonstrate that rates in Tower Hamlets
show a step change catch up between 2009 and 2012;
see figure 2.
The care package joint target for cholesterol and

blood pressure management was for 50% of patients
to have a cholesterol value of ≤4.0 mmol/l combined
with a blood pressure of ≤140/80 mm Hg. The rate of
achievement for this target rose from 35.3% to 46.1%
over the observation period.
Regional and national comparisons from QOF data

use separate targets for cholesterol (≤5.0) and blood
pressure of ≤145/85 mm Hg (≤150/90 for QOF
2012). Figures 3 and 4 illustrate the improved per-
formance of Tower Hamlets pre and post the start of
the intervention in late 2009 in comparison to
regional and national figures. In 2012, Tower Hamlets
ranked top among all PCTs in England for cholesterol
and blood pressure control.8

The average HbA1c value of all patients with T2D
in Tower Hamlets fell from 7.80% (62 mmol/mol) to
7.66% (60 mmol/mol) between 2009 and 2012. This
did not meet the care package target of 7.5%
(58 mmol/mol).
There are no regional or national data relating dir-

ectly to this target, so we have used comparison with

the QOF target of achieving an HbA1c ≤9%
(72 mmol/mol). Figure 5 illustrates that Tower
Hamlets, along with other London PCTs, lag behind
England on performance in achieving this target in
large part because of high values in London’s large
south Asian and black African/Caribbean groups.18

DIFFERENCES IN RETINAL SCREENING UPTAKE BY
ETHNIC GROUP
We undertook a logistic regression analysis to deter-
mine whether the likelihood of receiving screening
differed by ethnic group after adjustment for age, sex

Figure 2 Percentage of people with diabetes with annual
retinopathy screening completed. Tower Hamlets rates
compared with London and England (Quality and Outcomes
Framework (QOF) data, no exception reporting). Data from QOF
(http://www.gpcontract.co.uk).

Figure 3 Proportion of people with diabetes with cholesterol
≤5 mmol/L. Tower Hamlets rates compared with London and
England (Quality and Outcomes Framework (QOF) data, no
exception reporting). Data from QOF (http://www.gpcontract.co.
uk).

Figure 4 Proportion of people with diabetes with blood
pressure ≤145/85 mm Hg. Tower Hamlets rates compared with
London and England (Quality and Outcomes Framework (QOF)
data, no exception reporting). Data from QOF (http://www.
gpcontract.co.uk).
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and social deprivation (measured using individual
level Townsend scores based on the 2001 census).
Table 1 shows that when age, gender and social depriv-

ation are taken into account, the white population in
comparison to the reference South Asian group is signifi-
cantly less likely to complete retinal screening.

LESSONS LEARNT AND NEXT STEPS
We have found that significant clinical improvements
in diabetes care can be made by a combination of
financial and organisational investment into networks
of general practices, using incentive payments along-
side educational facilitation with specialist input. We
are able to demonstrate that this is associated with a
step change improvement in blood pressure, choles-
terol and retinal screening rates in comparison to
England and London.
The targets for the care package were designed to

challenge performance by the networks. Although
HbA1c has not fallen to the planned target it may
well be that the cultural and behavioural shift required
to achieve this will take a longer time to be seen.

Similarly during the observation period the challen-
ging care package targets for combined cholesterol
and BP values were not met in full, and in 2012 these
targets were separated to allow more consistent com-
parison with national QOF indices. Indeed for choles-
terol management and blood pressure control, Tower
Hamlets PCT achieved among the best results in
England, despite serving a mobile, multiethnic popu-
lation ranked as the third most socially deprived local
authority area in England.
It is encouraging to find that the South Asian ethnic

group, which forms the bulk of the diabetic population,
achieved higher rates of retinal screening than white
population groups in east London. However, these rates
still lag behind rates for London overall and need further
sustained attention to improve. Understanding ethnic
differences in uptake will support the development of
targeted local interventions to improve rates.
Integrated care programmes aim to improve clinical

outcomes and patient experience by developing a range
of organisational and clinical integration across primary,
community and hospital settings.18 19 Programmes also
aim to shift care from expensive acute hospitals to
cheaper primary and community service settings for
those conditions best managed out of hospital.13

Programme organisational structure can take a variety of
forms and there is little consensus on which structures
best achieve and sustain the desired changes.20–22

In common with other integrated care diabetic pro-
grammes23 we found that a key factor for success has
been the engagement of clinicians in the planning,
implementation and governance of the process, and in
contributing to educational support through multidis-
ciplinary team (MDT) meetings. However, the unique
contribution in this initiative has been the financial
investment in a practice network structure and organ-
isation, alongside investment in an IT backbone to
support the development of real-time information on
clinical performance which has high face validity for
clinicians and commissioners. Devolving resource and
responsibility to groups of local providers enabled the
practices to find collective local solutions to deal sys-
tematically with the complexities and fragmentation
of existing care pathways.24

The decision to fund networks rather than individ-
ual practices encouraged a process of peer scrutiny
and collective management of the financial resource.

Table 1 Odds of completing retinal screening in east London, by ethnicity

Crude Adjusted*

n (%) OR 95% CI p Value OR 95% CI p Value

SA (ref ) 19 333 (47) – –

White 10 991 (27) 0.97 0.92 to 1.03 0.293 0.97 0.95 to 0.98 <0.001
Black 9082 (22) 0.93 0.88 to 0.98 0.013 0.95 0.96 to 1.19 0.656
Other 1804 (4) 0.73 0.66 to 0.81 <0.001 0.96 0.51 to 1.13 0.175
*Adjusted by age, gender, Townsend deprivation score and clustered by practice.

Figure 5 Proportion of people with diabetes with
haemoglobin (HbA1c) ≤9% (75 mmol/mol). Tower Hamlets
rates compared with London and England (Quality and
Outcomes Framework (QOF) data, no exception reporting). Data
from QOF (http://www.gpcontract.co.uk). DCCT laboratory
harmonisation occurred in 2009, with adjustment of values.
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Abstract
Aim To present results, 1 year postimplementation at pri-

mary care level, of an integrated diabetes care programme

including systemic changes, education, registry (clinical,
metabolic, and therapeutic indicators), and disease man-

agement (DIAPREM).

Methods We randomly selected and trained 15 physicians
and 15 nurses from primary care units of La Matanza

County (intervention—IG) and another 15 physicians/nur-

ses to participate as controls (control—CG). Each physi-
cian–nurse team controlled and followed up 10 patients

with type 2 diabetes for 1 year; both groups used structured

medical records. Patients in IG had quarterly clinical
appointments, whereas those in CG received traditional

care. Statistical data analysis included parametric/

nonparametric tests according to data distribution profile
and Chi-squared test for proportions.

Results After 12 months, the dropout rate was significantly

lower in IG than in CG. Whereas in IG HbA1c, blood
pressure and lipid profile levels significantly decreased, no

changes were recorded in CG. Drug prescriptions showed

no significant changes in IG except a decrease in oral
monotherapy.

Conclusions DIAPREM is an expedient and simple mul-

tistrategic model to implement at the primary care level in
order to decrease patient dropout and improve control and

treatment adherence, and quality of care of people with

diabetes.

Keywords Quality of care Therapeutic education !
Medical data registry ! Diabetes primary care ! Treatment

adherence ! Disease managementManaged by Massimo Porta.
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scenario that receives people with diabetes and CVRF who

request disease management [25]. Outcomes of the 1-year

DIAPREM implementation showed that, in the interven-
tion group, we significantly improved faulty diabetes care

processes and reversed undesirable care outcomes.

In the intervention group, the dropout rate decreased
significantly to almost half the rate recorded in the

control group and at the same time also significantly
increased the ophthalmological and cardiovascular

annual controls. These changes were associated with

significant and sustained improvement in HbA1c, blood

pressure values, and serum lipid profile without marked

changes in drug prescriptions. Since we have applied a
‘‘multistrategic approach to improve quality of care’’, all

these changes could be ascribed to different factors

which we will try to disaggregate in order to provide a
reasoned explanation.

One of these factors might be the inclusion of the call
centre to remind patients of their programmed control

visits; others might be the systematic record of clinical,

Table 2 Percentage of people who achieved treatment target values of clinical and metabolic parameters

Parameters Control Intervention p!

Basal (%) 12 months (%) p* Basal (%) 12 months (%) p*

SBP\ 130 mmHg 46 68 0.04 52 84 0.00 0.009

DBP\ 80 mmHg 72 74 0.72 68 77 0.1 0.69

BP\ 130/80 mmHg 55 59 0.63 62 73 0.08 0.04

Glycaemia\ 100 mg/dL 16 14 0.63 19 10 0.056 0.43

HbA1c\ 7% 41 36 0.517 45 57 0.08 0.004

Cholesterol\ 200 mg/dL 51 69 0.024 57 76 0.004 0.31

Triglyceride\ 150 mg/dL 51 63 0.13 44 55 0.1 0.26

SBP systolic blood pressure, DBP diastolic blood pressure, BP blood pressure, * Basal versus 12 months (Chi-squared test). ! Chi-squared test
(control vs. intervention at 12 months)

Table 3 Type of treatment

Treatment Control Intervention p!

Basal n (%) 12 months n (%) p* Basal n (%) 12 months n (%) p*

Hyperglycaemia

Only LSC 1 (1) – – –

Treated with insulin or OAD 80 (99) 81 (100) – 111 (100) 111 (100) – –

Monotherapy 24 (30) 21 (26) 0.11 49 (44) 41 (37) 0.047 0.10

Combined OAD (2 or more) 21 (26) 21 (26) 0.75 31 (28) 31 (28) 0.79 0.75

Insulin ? OAD (1 or more) 27 (33) 29 (36) 0.37 24 (22) 33 (30) 0.09 0.34

Insulin 9 (11) 10 (12) 0.08 7 (6) 6 (5) 0.22 0.08

Hypertension

Only LSC 5 (7) 6 (8) 0.78 5 (5) 2 (2) 0.4 0.10

Treated with antihihypertensive 67 (93) 68 (92) – 91 (95) 99 (98) – –

Monotherapy 29 (43) 30 (44) 0.93 47 (52) 42 (43) 0.29 0.86

2 antihihypertensives 27 (40) 27 (40) 0.76 27 (29) 37 (37) 0.12 0.71

3 or more 11 (17) 11 (16) 0.51 17 (19) 20 (20) 0.71 0.50

Dyslipidemia

Only LSC 28 (47) 18 (33) 0.14 30 (36) 16 (17) 0.004 0.02

Treated with statins 32 (53) 36 (67) – 53 (64) 76 (83) – –

Monotherapy 30 (94) 30 (83) 0.95 51 (96) 63 (83) 0.99 0.97

2 statins 2 (6) 6 (17) 0.95 2 (4) 13 (17) 0.99 0.97

Proportions of cases in parentheses. LSC lifestyle changes, OAD oral antidiabetic drug. * Basal versus 12 months (Chi-squared test). ! Chi-
squared test (control vs. intervention at 12 months)
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metabolic, and treatment data with the corresponding
feedback form for the physician–nurse care team. In this

regard, Posadzki et al. [26] in their Cochrane revision

concluded that appointment reminders sent by telephone
can improve attendance rates and adherence to medications

or tests. Systematic patient records and feedback have also

been shown to exert a positive impact on programme
outcomes [27].

In each participating primary care centre of the inter-

vention group, we have also created an interactive, trained
physician–nurse team in which each member takes care of

a fixed number of patients for their yearly control and

treatment follow-up. In this context, combined team
approach interventions have been reported to be more

effective than single intervention targeting single primary

or community care professionals in improving metabolic
control of people with diabetes [28]. A team approach in

which trained physicians and nurses provide care man-

agement to people with diabetes at the primary care level
has also been shown to significantly improve care out-

comes [29]. Additionally, the sequential physician–nurse

duet care increases time devoted to each patient, without
affecting total number of patients attendance thus opti-

mizing use of time.

Training of physicians and nurses was certainly an
important component of our programme, and current data

support our previous positive experience with its imple-
mentation [30, 31].

Our multistrategic approach has facilitated access to

regular HbA1c measurement, and this initiative has been
shown to improve diabetes management at the primary care

level in developing countries such as South Africa [32].

Similar success was reported in remote Australian indige-
nous communities [33].

Finally, our approach to care of people with T2D and

CVRF also included some aspects of the care providing
process not frequently considered an important conditioner

of its quality, particularly at the primary care level. This

specific point is based on the assumption that achieved
outcome depends on medical technology but also on

whether what is currently known as ‘‘good’’ medical care

has been properly applied. We have also considered the
structure, administrative, and related processes that support

care provision, availability, and adequacy of facilities and

equipment; the qualifications of medical staff and their
organization as well as the administrative structure and

programme operation of our primary care units. A detailed

description of all these aspects and their impact on care
quality was already published in 2005 by Donabedian [34].

In order to test whether the significant clinical and

metabolic changes recorded in the Intervention Group
could have clinical significance, we have compared the

Table 4 Frequency of
hypertension and dyslipidemia
treatment

Treatment Control Intervention p!

Basal % (n) 12 months % (n) p* Basal % (n) Annual % (n) p*

Dyslipidemia

No treated 51 (33) 52 (31) 46 (42) 26 (26)

Treated 49 (31) 48 (29) 0.99 54 (49) 74 (75) 0.012 0.01

On target 13 (4) 21 (6) 12 (6) 23 (17)

Under target 87 (27) 79 (23) 0.79 88 (43) 77 (58) 0.16 0.94

Hypertension

No treated 7 (5) 8 (6) 5 (5) 3 (3)

Treated 93 (67) 92 (68) 0.76 95 (91) 97 (98) 0.63 0.36

Target 39 (26) 44 (30) 38 (35) 47 (46)

Under target 61 (41) 56 (38) 0.60 62 (56) 53 (52) 0.36 0.89

Number of cases in parentheses. * Basal versus 12 months (Chi-squared test). ! Chi-squared test (control
vs. intervention at 12 months)

Table 5 Frequency of annual
micro- and macroagiopaties
performance

Parameter Control Intervention p!

Basal 12 months p* Basal 12 months p*

Eye test 63.8 % (72) 75.3 (77) 0.128 48 (%) (102) 100 (%) (105) 0.000 0.000

CV evaluation 49.3 % (77) 68.9 (77) 0.013 59.5 (%) (97) 98.1 (%) (105) 0.000 0.000

Number of cases in parentheses. CV cardiovascular. * Basal versus 12 months (Chi-squared test). ! Chi-
squared test (control vs. intervention at 12 months)
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…ma la letteratura che dice ?.…

Despite well-established recommendations
for diabetes care,1−3 quality of care still
needs to be im proved. Although many

nonpharmacologic strategies (patient education,
psychological intervention, dietary education,
self-monitoring and telemedicine) have been
developed, their effect iveness is still unclear.4−6

“Disease management” is a structured, multi -
faceted intervention that includes several of the
above- mentioned components. In two recent
meta- analyses, disease management was associ-
ated with an im provement in glycemic control, as
assessed by a mean reduction in hemoglobin A1C

concentration of 0.52% and 0.81%.7,8 Disease
management seems to be more effective than sin-
gle strategies such as clinician education, patient
education or promotion of self-management.7

Because disease-management programs are
heterogeneous, the effective components need to
be identified to improve program implementation.

Previous studies have evaluated the efficacy of
some program components.7,8 Independent med-
ication changes by the disease manager appear to
be particularly effective.7 How ever, other impor-
tant factors such as the intensity of the interven-
tion have not been previously evaluated.

We conducted a meta-analysis of randomized
controlled trials (RCTs) involving adults with
type 1 or 2 diabetes mellitus that evaluated the
effect of disease-management programs on
hemoglobin A1C levels. We determined the effec-
tive components of the programs, considering
both the type of component and the intensity of
the intervention.

Methods

Definition of disease management
There is no consensual definition of disease
management. According to the Care Continuum
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Background: We conducted a meta-analysis of
randomized controlled trials to assess the ef -
fectiveness of disease- management programs
for improving glycemic control in adults with
diabetes mellitus and to study which com pon -
ents of programs are associated with their
effectiveness.

Methods: We searched several databases for
studies published up to December 2009. We
included randomized controlled trials involving
adults with type 1 or 2 diabetes that evaluated
the effect of disease-management programs
on glycated hemoglobin (hemoglobin A1C) con-
centrations. We performed a meta-regression
analysis to determine the effective components
of the  programs.

Results: We included 41 randomized controlled
trials in our review. Across these trials, disease-
management programs resulted in a significant
reduction in hemoglobin A1C levels (pooled
standardized mean difference between inter-
vention and control groups −0.38 [95% confi-
dence interval −0.47 to −0.29], which corre-
sponds to an absolute mean difference of

0.51%). The finding was robust in the sensitivity
analyses based on quality assessment. Programs
in which the disease manager was able to start
or modify treatment with or without prior ap -
proval from the primary care physician re sulted
in a greater improvement in hemoglobin A1C

levels (standardized mean difference −0.60
v. −0.28 in trials with no approval to do so;
p < 0.001). Programs with a moderate or high
frequency of contact reported a significant
reduction in hemoglobin A1C levels compared
with usual care; nevertheless, only programs
with a high frequency of contact led to a signif-
icantly greater reduction compared with low-
 frequency contact programs (standardized
mean difference −0.56 v. −0.30, p = 0.03).

Interpretation: Disease-management programs
had a clin ically moderate but significant
impact on hemoglobin A1C levels among adults
with diabetes. Effective components of pro-
grams were a high frequency of patient con-
tact and the ability for disease managers to
adjust treatment with or without prior physi-
cian approval.
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management over usual care. This standardized
mean difference corresponds to an absolute mean
difference in hemoglobin A1C levels of 0.51%
between the intervention and control groups. None
of the studies reported a significant change in
hemoglobin A1C in favour of usual care. There was
significant heterogeneity among the trials regard-
ing changes in hemoglobin A1C (I2 = 66%).62

Meta-regression and subgroup analyses
Results of univariable meta-regression analyses,
stratified by patient characteristics and compo-
nents of the disease- management programs, are
shown in Table 2. Of the patient characteristics
analyzed, age and sex were not associated with
between-group differences in hemoglobin A1C

outcomes. The reduction in hemoglobin A1C lev-

Research
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Mean change in HbA1c, % 

Study Intervention Control 

Standardized mean 
difference between 

groups (95% CI) 

Ahring et al.22 –1.4 –1.0 –0.17 (–0.81 to 0.47) 
Choe et al.44 –2.1 –0.9 –0.52 (–1.02 to –0.02) 
Dale et al.58 –0.9 –0.8 –0.07 (–0.46 to 0.32) 
Doucette et al.59 –0.3  0.1 –0.27 (–0.76 to 0.21) 
Estey et al.21 –0.7 –0.3 –0.49 (–1.03 to 0.06) 
Farmer et al.45 –0.6 –0.4 –0.16 (–0.60 to 0.28) 
Franz et al.23 –1.1 –0.8 –0.20 (–0.49 to 0.09) 
Fukuda et al.26  –0.2 –0.2   0.00 (–0.55 to 0.55) 
Gabbay et al.50 –0.1  0.0 –0.03 (–0.25 to 0.18) 
Gaede et al.27 –0.8  0.2 –0.57 (–0.89 to –0.24) 
Gary et al.38 –1.0 –0.2 –0.79 (–1.28 to –0.30) 
Goudswaard et al.39 –1.0 –0.4 –0.47 (–1.01 to 0.07) 
Hiss et al.32 –0.3 –0.2 –0.08 (–0.32 to 0.16) 
Hiss et al.54 –0.4 –0.2 –0.14 (–0.44 to 0.17) 
Jaber et al.25 –2.2 –0.1 –0.73 (–1.38 to –0.07) 
CMD Study40 –1.9 –1.2 –0.50 (–0.72 to –0.27) 
Kim et al.60 –1.3 –0.4 –0.66 (–1.11 to –0.21) 
Ko et al.41 –0.5 –0.2 –0.24 (–0.53 to 0.06) 
Ko et al.55 –1.5 –0.5 –0.80 (–1.03 to –0.57) 
Krein et al.42 0.0 0.0   0.00 (–0.27 to 0.27) 
Litaker et al.34 –0.6 –0.1 –0.39 (–0.71 to –0.07) 
McMahon et al.47 –1.6 –1.2 –0.28 (–0.71 to 0.14) 
Montori et al.43 –1.3 –0.6 –0.59 (–1.35 to 0.17) 
Ménard et al.46 –1.6 –0.7 –0.71 (–1.20 to –0.22) 
Oh et al.35 –1.2  0.6 –1.26 (–1.96 to –0.56) 
Piette et al.33 –0.6 –0.3 –0.30 (–0.57 to –0.03) 
Piette et al.31 –0.1  0.1 –0.13 (–0.37 to 0.11) 
Polonsky et al.36 –2.3 –1.7 –0.30 (–0.66 to 0.07) 
Ridgeway et al.28 –0.8 –0.7 –0.04 (–0.67 to 0.60) 
Rothman et al.48 –2.5 –1.6 –0.45 (–0.73 to –0.16) 
Sadur et al.29 –1.2 –0.3 –0.69 (–1.01 to –0.37) 
Samuel-Hodge et al.61 –0.3 –0.2 –0.08 (–0.39 to 0.22) 
Scott et al.51 –1.7 –0.7 –0.99 (–1.36 to –0.63) 
Shea et al.52 –0.4 –0.2 –0.13 (–0.23 to 0.04) 
Shibayama et al.53 –0.1 0.0 –0.08 (–0.26 to 0.42) 
Sun et al.57 –0.8 –0.1 –0.54 (–0.89 to –0.19) 
Taylor et al.37 –1.1 –0.3 –0.66 (–1.02 to –0.30) 
Taylor et al.49 –0.3  0.7 –0.70 (–1.35 to –0.05) 
Thompson et al.30 –1.8 –0.5 –0.98 (–1.59 to –0.37) 
Wattana et al.56 –0.7 –0.1 –0.50 (–0.83 to –0.17) 
Weinberger et al.24 –0.2  0.4 –0.30 (–0.59 to –0.01) 
    
Overall (I2 = 66%) –0.62  –0.25  –0.38 (–0.47 to –0.29) 

–2   0     1 

Favours disease 
management

Favours usual
care 

Standardized mean difference (95% CI) 

Figure 2: Estimated differences in hemoglobin A1C level before and after intervention of disease management for improved glycemic control
in adults with type 1 or 2 diabetes mellitus. Standardized mean differences between intervention and control groups of less than zero indi-
cate an effect in favour of disease-management programs. CI = confidence interval, CMD study = California Medi-Cal Type 2 Diabetes Study.

Disease-management programs had a
clinically moderate but significant impact
on hemoglobin A1C levels among adults
with diabetes. Effective components of the
programs were a high frequency of patient
contact and the ability for disease
managers to adjust treatment with or
without prior physician approval
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Abstract

Objective
To evaluate a holistic multidisciplinary outpatient model of care on hospital readmission,
length of stay and mortality in older patients with multimorbidity following discharge from
hospital.

Design and Participants
A pilot case-control study between March 2006 and June 2009 of patients referred on dis-
charge to a multidisciplinary, integrated outpatient model of care that includes outpatient fol-
low-up, timely GP communication and dial-in service compared with usual care following
discharge, within a metropolitan, tertiary referral, public teaching hospital. Controls were
matched in a 4:1 ratio with cases for age, gender, index admission diagnosis and length of
stay.

Main outcomemeasures
Non-elective readmission rates, total readmission length of stay and overall survival.

Results
A total of 252 cases and 1008 control patients were included in the study. Despite the
patients referred to the multidisciplinary model of care had slightly more comorbid condi-
tions, significantly higher total length of hospital stay in the previous 12 months and
increased prevalence of diabetes and heart failure by comparison to those who received
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…includes patient preferences, evidence-based recommendations,
medicines review by a pharmacist, outpatient follow-up, and dial-in
service for advice or facilitated access to tertiary care. This is
underpinned by regular structured general practitioner
communication, and feedback regarding the patient’s management…

Readmissions and total LOS
A total of 241 (23.9%) in the usual care and 53 (21.0%) in the MACS care had at least one read-
mission in the follow-up period. The average number of readmissions following discharge
from the index admission was 2.08 (± SD 3.45) for patients in the ‘usual care’ group by compar-
ison to patients in the MACS group where it was 2.41 (± SD 4.07). The average total length of
stay for these hospitalisations following the index admission was 13.4 days (± SD 27.0) for
patients who received usual care and 16.0 days (± SD 33.2) for patients in the MACS group.
After adjusting for duration of follow-up and covariates, no significant differences were
observed for readmissions or length of stay between the two models of care (Table 2).

Survival
During the study period 29.9% (n = 304) patients who received ‘usual care’ (controls) died, by
comparison with 20.6% (n = 52) patients in the MACS group. Kaplan-Meier analysis shows
changes in survival between the two groups over the duration of the study (Log-Rank Test
p = 0.003) (Fig 1). After adjustment for duration of follow up and covariates, a 30% statistically
significantly lower risk of mortality for MACS patients (adjusted HR 0.70 95% CI 0.51–0.96,
p = 0.03) was observed compared with control patients (Table 2).

Discussion
This is the first Australian study to evaluate a holistic multidisciplinary outpatient model of care
on readmission, length of stay and mortality in older patients with multiple chronic conditions
following discharge from hospital. Despite increased comorbidity (namely chronic heart failure
and diabetes) of the patients who received the multidisciplinary care model by comparison to
the control patients, this model of care was associated with a significant lower mortality rate.

Table 2. Association of multidisciplinary care model (MACS) with health outcomes following index
admission*.

Rate Ratio RR (95% CI) p-value

Usual Care Reference

MACS care

Number of readmissions

Unadjusted RR 1.14 (0.88–1.47) 0.31

Adjusted* RR 1.01 (0.79–1.28) 0.95

Total LOS of readmissions

Unadjusted RR 0.88 (0.60–1.29) 0.52

Adjusted* RR 0.83 (0.56–1.21) 0.32

Hazard Ratio HR (95% CI) p-value

Usual Care Reference

MACS care

Survival

Unadjusted HR 0.73 (0.54–0.97) 0.03

Adjusted* HR 0.70 (0.51–0.96) 0.03

*Accounting for total time of follow-up in study and adjusted for age, gender, marital status, country of birth,
next of kin proximity, LOS of index admission, number of hospitalisations in the 12 months prior to index
admission, primary diagnoses of primary index admission, comorbidities at index admission and discharge
destination.
RR, Rate Ratio; HR, Hazard Ratio; LOS, length of stay

doi:10.1371/journal.pone.0161382.t002
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BACKGROUND: Improving care coordination is a na-
tional priority and a key focus of health care reforms.
However, its measurement and ultimate achievement is
challenging.
OBJECTIVE: To test whether patients whose providers
frequently share patients with one another—what we
term ‘care density’—tend to have lower costs of care and
likelihood of hospitalization.
DESIGN: Cohort study
PARTICIPANTS: 9,596 patients with congestive heart
failure (CHF) and 52,688 with diabetes who received
care during 2009. Patients were enrolled in five large,
private insurance plans across the US covering
employer-sponsored and Medicare Advantage
enrollees
MAIN MEASURES: Costs of care, rates of hospitalizations
KEY RESULTS: The average total annual health care
cost for patients with CHF was $29,456, and $14,921
for those with diabetes. In risk adjusted analyses,
patients with the highest tertile of care density,
indicating the highest level of overlap among a
patient’s providers, had lower total costs compared to
patients in the lowest tertile ($3,310 lower for CHF and
$1,502 lower for diabetes, p<0.001). Lower inpatient
costs and rates of hospitalization were found for
patients with CHF and diabetes with the highest care
density. Additionally, lower outpatient costs and
higher pharmacy costs were found for patients with
diabetes with the highest care density.
CONCLUSION: Patients treated by sets of physicians
who share high numbers of patients tend to have lower
costs. Future work is necessary to validate care density
as a tool to evaluate care coordination and track the
performance of health care systems.

KEY WORDS: care coordination; performance measure; provider social
networks; care density.
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BACKGROUND

Care coordination has been identified as a priority area for
the nation.1–3 Leading payment and delivery reform
proposals—including bundled payment, accountable care
organizations (ACOs), and patient-centered medical homes
(PCMHs)—are expected to reduce costs and increase
quality through mechanisms that improve harmonization
of care across multiple providers.4–7 These policies would
be facilitated by practical approaches that can document
different aspects of coordination. While, in the future, it
may be possible to use interoperable cross-provider elec-
tronic health records to measure coordination, health
insurance claims are currently the only source of digital
data that can practically be used for this purpose on a large
scale.
Coordination is a multidimensional concept, encompass-

ing the ways in which information is shared “across people,
functions, and sites” and “over time”.8 Previous claims-
based measurement approaches have emphasized continuity
indices, such as percent of visits with the same provider,
and dispersion and fragmentation metrics, which consider
the number and types of providers seen in a given
timeframe.9–12 These types of measures document the
availability of longitudinal care and the potential challenges
of having multiple providers. Such indicators are unable to
account for relationships that exist between a patient’s
providers that serve to facilitate key domains of coordina-
tion including communication among team members and
appropriate follow-up.
In this paper, we attempt to fill this gap by examining

whether patients whose providers frequently share patients
with one another tend to have lower costs of care. The
approach is built on a network analytic approach—the
analysis of relationships among people.13–16 It is based on
the premise that certain aspects of coordination may be
reflected and/or facilitated by patients seeing physicians
whose patient panels significantly overlap. Barnett and
colleagues found that physicians “sharing” more patients
(with “sharing” measured as claims for a common patient)
are more likely to know one another through referrals and
advice seeking.13 These physicians may be more likely to
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which is available to authorized users.
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….We found that CHF and diabetes patients receiving care
from doctors with higher levels of shared patients (i.e.
higher care density) had significantly lower total and
inpatient costs and rates of hospitalization…..
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Disease management programs 
for patients with type 2 diabetes mellitus 
in Germany: a longitudinal population-based 
descriptive study
Michael Mehring1*†, Ewan Donnachie2†, Florian Cornelius Bonke1, Christoph Werner1 and Antonius Schneider1

Abstract 
Background: The primary aim of the disease management program (DMP) for patients with diabetes mellitus type 2 
is to improve the quality of health care and the treatment process. 12 years after its introduction in Germany, there is 
still no consensus as to whether DMP has been effective in reaching these goals.

Methods: A retrospective longitudinal population-based study between 2004 and 2015 were conducted to evalu-
ate the DMP for type 2 diabetes in Bavaria using routinely collected patient medical records hold from the National 
Association of Statutory Health Insurance Physicians of Bavaria.

Results: During the first 12 years of DMP, the number of participants increased continually to reach 580,222 in 2015. 
The proportion of participants older than 70 years increased during the observation from 41.6 to 51.1%. The percent-
age of smokers increased slightly from 9 to 11%. Similarly, the distribution of body mass index remained constant 
with approximately 50% of patients having a body mass index >30 kg/m2. Control of HbA1c was without an appreci-
able change over the course, with between 8.3 and 9.4% of all patients with uncontrolled values higher than 8.5%. 
Prescription of metformin increased from 40.5% in 2004 to 54.1% in 2015. Among patients receiving insulin, the 
proportion receiving a combined therapy with metformin increased from 28.4% in 2004 to 50.8% in 2015. In contrast, 
the percentage with insulin monotherapy decreased from 55.4 to 33.7%. The proportion of patients with a diabetic 
education increased within the course from 12.8 to 29.3%.

Conclusion: Data from the German DMP for type 2 diabetes demonstrates an improvement in the quality of care 
with respect to pharmacotherapy and patient education and therefore to an improved adherence to guidelines. How-
ever, no appreciable improvement was observed with regard to smoking status, obesity or HbA1c control.

Keywords: Disease management program, Type 2 diabetes, Active patient participation, Self-management, 
Guideline care, General practice
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publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Background
Chronic diseases are one of the main causes of increased 
morbidity and mortality risk worldwide [1]. Diabetes 
mellitus was once a disease of concern almost exclusively 
in developed western industrial nations, but is now also 

increasingly an issue in developing countries. Worldwide, 
the number of adults with diabetes worldwide has more 
than doubled in the last 3 decades [2]. Diabetes mellitus 
is a chronic disease often associated with serious com-
plications such as retinopathy, nephropathy, neuropa-
thy, ischemic heart disease, peripheral vascular disease 
and cerebrovascular disease. Its global burden to pub-
lic health systems and high potential for a deep impact 
on economies worldwide motivate further research 
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Table 2 Medication

DMP diabetes mellitus Typ 2: 2004–2015

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Antihyperglycemic medication

 n 206,015 246,453 270,251 309,867 344,343 367,046 390,126 406,919 421,065 422,019 423,640 425,342

 % 75.7 76.4 76.4 76.4 77.6 77.2 77.1 76.4 75.5 74.7 73.8 73.3

Metformin

 n 110,237 139,903 160,445 192,346 223,018 245,607 269,810 288,871 303,841 307,339 310,177 314,075

 % 40.5 43.4 45.3 47.4 50.2 51.7 53.3 54.3 54.5 54.4 54.0 54.1

Insulin

 n 67,491 79,835 88,270 100,335 108,872 113,476 117,963 121,185 125,045 126,496 128,680 131,760

 % 24.8 24.8 24.9 24.7 24.5 23.9 23.3 22.8 22.4 22.4 22.4 22.7

Of which

 Monotherapy

  n 37,378 42,517 45,574 50,090 51,680 51,583 51,011 50,229 49,289 47,134 45,397 44,347

  % 55.4 53.3 51.6 49.9 47.5 45.5 43.2 41.4 39.4 37.3 35.3 33.7

 With metformin

  n 19,182 24,691 29,586 35,946 41,452 45,734 50,160 53,992 58,085 60,871 63,473 66,900

  % 28.4 30.9 33.5 35.8 38.1 40.3 42.5 44.6 46.5 48.1 49.3 50.8

Fig. 1 Distribution of prescribed medication by 2004–2015
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level between 2011 and 2015 suggests that further efforts 
are needed to promote patient education. The observed 
improvements in diabetes care may conceivably have 
been achieved by the accompanying quality improvement 
strategies as outlined in the methods section. Individual 
feedback reports and medical education schemes are 
known to be effective to improve the quality of chronic 
care [21, 22]. However, a further development and sup-
port of establishing standards for diagnosis, treatment, 
documentation, quality assurance, and enhancing active 
patient participation is still desirable and in the sense of a 
better patient care.

Two previous reviews [23, 24] concluded that a DMP 
lead to a modest extent to an improvement of a glyce-
mic control. Otherwise, a systematic literature review, 
conducted in 2012 came to the conclusion that the 
analyses regarding the effectiveness of DMPs were not 
feasible due to heterogeneity of study designs [25]. The 
present results in regard to the glycemic control are hard 
to interpret without a comparison group. The mainly 
unchanged HbA1c values over the course exclude at least 

a serious aggravation of the metabolic control. However, 
it is unclear whether our findings indicate an improve-
ment in glycemic control.

The main limitation of the present evaluation and 
indeed of almost all studies relating to the German DMP 
are its purely descriptive nature and the absence of a suit-
able control group and so the missing comparability of 
DMP diabetes and standard care regarding their effec-
tiveness. This might lead to a selection bias towards more 
motivated and healthier patients participating in a DMP. 
Additionally, systematic differences may exist between 
those GPs participating in the program and those who, 
for a variety of reasons, do not take part. On the other 
hand, the participation of over 580,000 patients provides 
an almost unrivalled data source with which to evaluate 
the quality of care within DMP. This enables us to con-
clude with some certainty that the first 12 years of DMP 
in Bavaria have seen ongoing improvement in pharmaco-
therapy and guidelines adherence, hence also an overall 
improvement in treatment process for patients with dia-
betes mellitus type 2.

Fig. 2 Distribution of grouped HbA1c values by 2004–2015

…The main results of the present evaluation are

increased prescription rates of metformin and the

combination of metformin and insulin….mainly

unchanged HbA1c values over the course exclude at

least a serious aggravation of the metabolic control.

However, it is unclear whether our findings indicate

an improvement in glycemic control….



15 e 16 aprile 2016 - Chiavenna (SO)

…ma la letteratura che dice ?.…

Intervention types and outcomes of integrated care for
diabetes mellitus type 2: a systematic review
Loraine Busetto MSc,1 Katrien Ger Luijkx PhD,2 Arianne Mathilda Josephus Elissen PhD4 and Hubertus
Johannes Maria Vrijhoef PhD3,5

1PhD Candidate, 2Professor of Elderly Care by Special Appointment, 3Senior Research Fellow, Department of TRANZO, Faculty of Social and
Behavioural Sciences, Tilburg University, Tilburg, The Netherlands
4Assistant Professor, Department of Health Services Research, CAPHRI School for Public Health and Primary Care, Maastricht University,
Maastricht, The Netherlands
5Professor, Saw Swee Hock School of Public Health, National University of Singapore & National University Health System, Singapore

Keywords
chronic care model, chronic illness, diabetes
mellitus type 2, integrated care, systematic
review

Correspondence
Ms Loraine Busetto
Department of TRANZO, Faculty of Social
and Behavioural Sciences
Tilburg University
PO Box 90153, 5000 LE Tilburg
The Netherlands
E-mail: l.busetto@tilburguniversity.edu

Accepted for publication: 1 October 2015

doi:10.1111/jep.12478

Abstract
Rationale, aims and objectives The delivery of integrated care is a priority in many
countries’ efforts to improve health outcomes for people at risk of or with diabetes. This
study aims to provide an overview of the different types of integrated care interventions for
type 2 diabetes and to report their outcomes.
Methods A systematic literature search was conducted in PubMed and Cochrane for the
period 2003–2013. Article selection and data extraction were performed independently by
three researchers and results were discussed together. The chronic care model (CCM) was
used to describe intervention types.
Results Forty-four articles met the inclusion criteria. Most interventions included all CCM
components and a variety of sub-components. Most studies reported positive patient,
process and health service utilization measures. The information on costs was limited and
inconsistent. The low number of articles reporting comparable outcome measures made it
difficult to make meaningful statements about an association between intervention type and
outcomes.
Conclusions Future research would benefit from a more uniform understanding of inte-
grated care as well as intermediate outcome measurements that allow for the establishment
of a chain of evidence from specific intervention types to specific outcomes achieved. It is
expected that such a comprehensive approach will reveal important insights as to which
integrated care intervention types and settings are most conducive to successful implemen-
tation and would thereby be of relevance to policy makers and practitioners involved in the
financing, management and delivery of integrated care.

Introduction
The delivery of integrated care is a priority in many countries’
efforts to improve health outcomes for people at risk of or with
chronic illness. The World Health Organization has described inte-
grated care as ‘the management and delivery of health services
such that people receive a continuum of health promotion, health
protection and disease prevention services, as well as diagnosis,
treatment, long-term care, rehabilitation, and palliative care ser-
vices through the different levels and sites of care within the health
system and according to their needs’ [1].

Previous reviews of integrated care for type 2 diabetes have
shown mixed effects on processes as well as patient outcomes

[2–6]. Several of these reviews investigated the relative effective-
ness of different types of integrated care interventions and were
partly able to explain why some types of interventions were more
effective than others [2,5–7]. However, different definitions and
operationalizations of integrated care as well as different typolo-
gies of interventions and/or intervention components were used in
these reviews. This makes it difficult, if not impossible, to compare
results and draw generalizable conclusions. Consequently, it is
important to find an operational definition of integrated care that
allows for the systematic and reliable identification and categori-
zation of different types of integrated care interventions.

To this purpose, several reviews have linked their definition of
integrated care to the chronic care model (CCM), which postulates
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nition of integrated care to the CCM and apply a detailed
operationalization of its components in a systematic and rigorous
way, this would likely benefit the comparability of results and
researchers’ ability to interpret their findings in the light of other
research.

With regard to outcome measures, most studies reported
improved patient, process and health service utilization measures.
This is in line with previous reviews of integrated diabetes care
[4–6]. The information on costs was limited and mixed, which is in
line with a recent review on the economic impact of integrated care
which found mixed evidence that was difficult to interpret [51].
According to the authors, this was at least in part due to the
polymorphous nature of the concept of integrated care, which
made a systematic evaluation of the included interventions very
challenging. Despite the use of a detailed typology of integrated
care interventions in the present study, it was still not possible to
make statements about the relationship between intervention type
and outcomes achieved, mainly due to the low number of articles
reporting comparable outcome measures.

This study is subject to methodological limitations that should
be taken into consideration. First, while the MMAT is a compre-
hensive quality assessment tool that caters to the need of simulta-
neously assessing qualitative, quantitative and mixed method
studies [25], it proved to be insufficient in determining whether
unfulfilled or unmentioned criteria were due to substandard meth-
odology or concise reporting. However, the information reported
by the four studies with only two fulfilled criteria or less did not
differ from the information reported by the other articles. There-
fore, we do not think that the inclusion of these studies biased the
findings of this paper.

Second, given the various definitions of integrated care cur-
rently in use, operationalizing integrated care as interventions tar-
geting at least two CCM components is not an undisputed
approach. However, in addition to providing us with the basis for
a uniform checklist used by all researchers to assess whether an
intervention indeed concerned integrated care, it also allowed us to
check whether interventions that were classified as integrated care
by study authors indeed fit our definition. Moreover, this approach
has been used previously in the international scientific literature
[6,8,9], and was confirmed by the Scientific Committee of Project
INTEGRATE.

Still, related to this is the concern that linking integrated care
exclusively to CCM components – and choosing search terms
accordingly – might have led us to overlook relevant studies on
integrated care that did not use the same approach. However, most
studies identified through our approach did not actually use the
CCM as a framework themselves. We can therefore assume that
our search strategy identified a broad range of studies not limited
to studies adopting a CCM approach, mainly because of the use of
specific search terms based on a detailed operationalization of the
CCM.

Herein lies the main strength and added value of the present
review: its understanding of integrated care as a combination of
CCM components and sub-components. Through the provision
and application of a detailed operationalization of CCM compo-
nents, we developed an ordering principle for the different types of
integrated care interventions and the (sub-) components they
consist of. In doing so, different intervention types of integrated
care for type 2 diabetes – and other chronic conditions – can be

systematically identified and categorized. By adapting an
approach that has been used previously in the literature and that
can be applied relatively easily and consistently by others in the
future, we contribute to the increased comparability and
generalizability of results in this field.

Given the low number of articles reporting comparable outcome
measures, which prevented us from making statements about the
relationship between intervention type and outcomes, it seems
reasonable to call for more studies to report those outcomes. For
each type of integrated care intervention (e.g. with two, three or four
components or a certain number of sub-components), there would
then be enough outcome measurements to make these kinds of
statements.Alternatively, however, one could also call for studies to
report more intermediate outcome measures. Measuring intermedi-
ate outcomes that are closer to the intervention makes it more
feasible to capture the complexity of an intervention. For example,
when one implements an intervention with a team-based care
component and evidence-based guidelines, it would be relevant to
know how this affects, for example, staff satisfaction, patient satis-
faction or disease knowledge, before starting to measure how these
changes influence clinical outcomes. Measuring intermediate out-
comes, especially when including in depth qualitative measures,
enables the creation of a chain of evidence from the intervention via
intermediate outcomes to clinical outcomes.

Another important feature of this chain of evidence is that it
does not exist in isolation but in a complex social system. Tradi-
tional quantitative evaluations are rather simplistic in their focus
on two specific points in time, namely before and after the inter-
vention. In order to increase the ability to attribute the differences
observed post-intervention to the intervention itself, most factors
expected to have a confounding effect on the causal relationship
are stripped away. However, especially for complex interventions
such as integrated care interventions, it is often precisely those
factors left out of the equation, which hold the most valuable
information [52,53]. Measuring the effectiveness of integrated
care interventions should therefore take into the account context
factors such as barriers and facilitator to their implementation.

Consequently, we recommend a whole systems approach that
measures intermediate outcomes that are closer to the intervention
and thereby allows for the establishment of a chain of evidence
that links specific intervention types to specific outcomes
achieved. This chain of evidence should also include the assess-
ment of barriers and facilitators to the implementation of an inter-
vention that shape the trajectory from intervention to outcomes. It
is expected that this comprehensive approach will reveal important
insights as to which integrated care intervention types and settings
are most conducive to successful implementation and would
thereby be of relevance to policy makers and practitioners involved
in the financing, management and delivery of integrated care.
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The chronic care model for type 2 
diabetes: a systematic review
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and Cassiano Januário Correr

Abstract 
The chronic care model (CCM) uses a systematic approach to restructure health care systems. The aim of this system-
atic review was to examine studies that evaluated different elements of the CCM in patients with type 2 diabetes 
mellitus (T2DM) and to assess the influence of the CCM on different clinical outcomes. There view was performed 
in the Medline and Cochrane Library electronic databases. The search was limited to randomized controlled trials 
conducted with T2DM patients. Studies were eligible for inclusion if they compared usual care with interventions that 
use done or more elements of the CCM and assessed the impact on clinical outcomes. After applying the eligibility 
criteria, 12 studies were included for data extraction. Of these, six showed evidence of effectiveness of the CCM for 
T2DM management in primary care as well as significant improvements in clinical outcomes. In the other six studies, 
no improvements regarding clinical outcomes were observed when comparing the intervention and control groups. 
Some limitations, such as a short follow-up period and a low number of patients, were observed. Some studies 
showed that the reorganization of health systems can improveT2DM care. However, it is possible that greater benefits 
could be obtained through combing all 6 elements of CCM.
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Background
Diabetes mellitus is currently a major chronic disease 
that affects individuals from countries at all stages of eco-
nomic and social development. Even people in developed 
countries, despite scientific advances and easy access to 
health care systems, are affected by the increasing preva-
lence of diabetes [1–4].

The chronic care model (CCM) was developed to pro-
vide chronic disease patients, including those with type 
2 diabetes mellitus (T2DM), with forms of self-care and 
tracking systems. The model represents a method for 
restructuring health care through interactions between 
health systems and communities [5]. In addition, the 
model collects basic data that can be used for improving 
care in health systems at the community, clinical practice, 
and patient levels [6–8].

The CCM, which was developed in the United States 
(USA) in 1990, synthesizes various components of 

disease management programs [9–11]. The CCM aims 
to improve and optimize six key, interrelated elements 
of the health system: organization of health care, self-
management support, decision support, delivery system 
design, clinical information systems, and community 
resources and policies [8]. The essential focus of the 
model is to improve the use of existing resources, create 
new resources, and promote a new policy of interaction 
between more enlightened and empowered patients and 
better prepared and proactive health teams [6, 12].

Health services that are organized in a network and 
structured according to the CCM achieve better results 
in terms of completeness and resolution. Thus, incor-
porating the CCM in all levels of health care should be 
validated for feasibility in health systems in different 
countries [6, 7].

The aim of this study was to conduct a systematic 
review of randomized controlled trials (RCTs) evaluating 
different elements of the CCM and to assess their influ-
ence on clinical outcomes for patients with T2DM.
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Our review shows that the use of isolated
components of CCM does not seem to be enough to
improve clinical outcomes; however, it is possible
that greater benefits could be obtained through
interventions combining CCM’s six elements.
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In general, the effects of multifaceted care on patient outcomes
were rather small and their magnitude seemed to differ
according to the type of diabetes patient being studied.
Improvements have been observed for frequency of
retinopathy screening, screening for peripheral
polyneuropathy and foot lesions, proteinuria measurements
and the monitoring frequency of lipid and HbA1c levels. In
addition, there seems to be an economic benefit of integrated
diabetes care.

While key aspects of type 2 diabetes can be improved

by a multifactorial intervention, it is not yet clear if

these improvements will subsequently lower diabetes-

relate complications, such as cardiovascular disease

and overall mortality.
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…conclusioni…

piani assistenziali individuali
(PAI) strutturati,……in una
logica di team funzionale
multiprofessionale....

Questo modello presuppone uno scenario di stretta collaborazione ed interazione
tra i vari soggetti: medici di medicina generale, aziende sanitarie, zone distretto,
medici di comunità, specialisti, infermieri, operatori sociosanitari, fisioterapisti ed
operatori dei dipartimenti di prevenzione. Tutti i vari soggetti assumono un ruolo
rilevante nella costruzione del percorso sanitario di un individuo che non è costante
nella vita ma è transizionale: dalla fascia a basso rischio (assistiti target C) si può
passare all’alto rischio o addirittura sviluppare una patologia (target B) che poi può
complicarsi fino ad assumere le caratteristiche dell’alta complessità (target A).


