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Glucose control in type 1 diabetes
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The importance of glycemic control

• The importance of glucose control in the prevention 
of complications in patients with DM is well 
recognized1–3

• As such, management guidelines recommend 
specific targets for glycemic control

• ADA/EASD, ADA, AACE and IDF guidelines advocate 
individualization of glycemic targets based on patient 
characteristics4–8

1. Stratton IM, et al. BMJ 2000;321:405-412; 2. UKPDS 33. Lancet 1998;352:837-53; 3. Holman RR et al. N Engl J Med 2008;359:1577-89; 
4. Inzucchi SE et al. Diabetes Care. 2012;35:1364-1379; 5. ADA. Diabetes Care. 2014;37 Suppl 1:S14-80; 6. Inzucchi SE et al. Diabetes Care. 2012;35:1364-1379; 
7. Garber AJ et al. Endocr Pract. 2013;19:327-336; 8. IDF Global Guidelines for Type 2 Diabetes. Available at: http://www.idf.org/webdata/docs/IDF%20GGT2D.pdf. Accessed August 2014
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Most patients with DM1 have HbA1c 
values above recommended targets

• USA 77% , 2016 (McCartthy Nurs Res 2016)

• Spain 74%, 2012 (Sastre J, Endocrinologia y Nutricion 2012)

• Venezuela 90%, 2010 (Moreira ED, Diabetes Res Clin Pract
2010)

• Brazil 89.6%, 2010 -2017 (Mendes AB, Acta Diabetol 2010; 
Andreade CS, BMJ Open 2017)

% subjects with HbA1c >7%
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28.538 pazienti con DM1
Età media 46,8 anni
45,7% donne
Durata diabete media 19,9 anni
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Livelli di HbA1c nei pazienti con DM1 afferenti ai servizi di 
diabetologia in Italia 
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Andamento dei valori di HbA1c in pazienti 
con DM1 in bas eal tipo di trattamento
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• Initiation
• Adherence
• Persistence
• Intensification

Peyrot M, Patient Prefer Adherence 2011; 5:255-265

Effective insulin therapy include four critical
accomplishments:

Each step requires the involvment of both patient and health care provider.
Unfortunately there may be failures at each juncture.
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Adherence : what are we measuring?  
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La non-aderenza a diverse terapie aumenta la mortalità 
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In the real world, 
patient adherence and 
persistence determines 

medication 
effectiveness
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Secondo l’OMS “Aumentare l’efficacia di adesione alla terapia
potrebbe avere un impatto molto maggiore sulla salute della
popolazione di qualsiasi miglioramento medico specifico”

Una ridotta aderenza comporta:

 Un peggioramento del compenso metabolico

 Un aumentato rischio di complicanze

 Un aumento delle ospedalizzazioni

 Un aumento della mortalità

 Una riduzione della qualità di vita

 Un aumento dei costi sanitari e socialiDiapositiva preparata da GIUSEPPINA RUSSO e ceduta alla Società Italiana di Diabetologia. 
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WHO. World Health Organ Tech Rep Ser. 2003;921:1-164.

Aderenza terapeutica = persistenza + compliance all’assunzione del farmaco
Persistenza = continuità nell’assunzione del farmaco da parte del paziente (misurata 
come tempo dall’inizio del trattamento al suo completamento o interruzione)

Compliance = intensità del trattamento farmacologico o grado di adesione di un paziente 
all’assunzione del farmaco, cioè misura in cui un paziente osserva un regime terapeutico 
e tutte le dosi farmacologiche associate, quantificata secondo i seguenti metodi:

MPR (Medication Possession Ratio = numero di giorni di effettiva disponibilità del 
farmaco, prescritto e dispensato al paziente, diviso per il numero di giorni di 
osservazione

PDC (Proportion Days Covered)= periodo coperto dalla prescrizione, diviso il numero di 
giorni di osservazione.

Paziente aderente = MPR > 0,8  PDC 80%

Buona aderenza = MPR > 0,9     PDC 90%

Come si misura l’aderenza……
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La maggior parte degli studi su DM2
Solo 2 con DM1 e 10 con DM1+DM2

Retrospective claim cohorts

Time period 1 year
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Pro e cons dei metodi 
“indiretti” per misurare 
l’aderenza alla terapia 
insulinica
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Adherence in type 1 diabetes
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Internet survey 502 US adults on insulin
(DM1 e DM2)

AIM: to evaluate rate and factors associated
With insulin omission

How often do you skip insulin injection
That you know you should take?

57% omitted insulin intentionally
20% omitted insulin frequently
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Multinational survey on
1530 subjects on insulin
therapy

Mean age 60 yrs, >9 yrs insulin,
15 yrs diabetes duration

35% non adherent (differences
in different Countries)Diapositiva preparata da GIUSEPPINA RUSSO e ceduta alla Società Italiana di Diabetologia. 
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Diversi fattori 
associati a 
mancanza di 
aderenza
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Internet survey on 1250 physicians and 
1530 patients (180 DM1) in China, 
France, Japan, Germany, Spain, Turkey, 
UK, USA.

33.2% of patients reported insulin
omission/non adherence at least
1 day in the last month

Basso rating di 
successo della terapia 
insulinica nella 
opinione dei medici
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Cause di omissione/non aderenza per i pazienti (n=530) in ordine di 
importanza per i medici (n=964) e nei propri pazienti

Pazienti e medici 
attribuiscono una diversa 
importanza alle barriere alla 
terapia insulinica ed in 
generale esse sono maggiori 
nella percezione dei medici
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Nonostante le barriere per i pazienti gli effetti positivi (in verde) superano 
quelli negativi (in rosso) su diversi aspetti della vita quotidiana
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Sono state identificate 4 categorie di 
fattori associati all’aderenza alla 
terapia insulinica:
• Fattori predittivi (età, sesso 

femminile e viaggi),
• Barriere percepite del paziente, 
• Device
• Costi (assicurazione in USA)

17 studi (13 in USA)

Poca concordanza tra gli studi, l’unico che 
emerge costantemente  sono i viaggi 

In generale, «poor quality» per il 
metodo di valutazione di aderenza e 
popolazione solo su base volontaria
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Altri predittori:
Depressione, autostima, 
diabetes distress
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Diabetes Care. 1994 Oct;17(10):1178-85.

Insulin omission in women with IDDM.
Polonsky WH1, Anderson BJ, Lohrer PA, Aponte JE, Jacobson AM, Cole CF.
Abstract
OBJECTIVE:
To describe the extent of intentional insulin omission in an outpatient population of women with insulin-dependent diabetes mellitus 
(IDDM) and examine its relationship to disordered eating, attitudes toward diabetes, other psychosocial factors, long-term complications, 
and glycemic control.
RESEARCH DESIGN AND METHODS:
Before their routinely scheduled clinic appointments, female IDDM patients who were 13-60 years of age completed a self-report survey 
(final n = 341). The survey included standardized questionnaires assessing disordered eating attitudes and behaviors, psychological 
functioning (general distress, diabetes-specific distress, and hypoglycemic fear), attitudes toward diabetes, and self-care behaviors. All 
subjects were assessed for glycosylated hemoglobin within 30 days of survey completion. Long-term complications were determined 
through chart review.
RESULTS:
Approximately 31% of the subject sample, representing women of all ages, reported intentional insulin omission, but only 8.8% 
reported frequent omission. Compared with non-omitters, omitters reported more disordered eating, greater psychological distress 
(general and diabetes-specific), more hypoglycemic fear, poorer regimen adherence, and greater fears concerning improved diabetes 
management (which may lead to weight gain). Omitters evidenced poorer glycemic control, more diabetes-related 
hospitalizations, and higher rates of retinopathy and neuropathy. Multivariate examination revealed only two variables that 
independently predicted omission: diabetes-specific distress and fear of improved glycemic control ("because I will gain weight"). Of the 
omitters, approximately half reported omitting insulin for weight-management purposes (weight-related omitters). These subjects 
evidenced significantly greater psychological distress, poorer regimen adherence (including more frequent omission), poorer glycemic 
control, and higher rates of complications than did non-weight-related omitters as well as non-omitters. Non-weight-related omitters
tended to fall between weight-related omitters and non-omitters on most measures of psychological functioning, adherence, and glycemic 
control.
CONCLUSIONS:
These findings suggest that insulin omission is common, that it is not limited to younger women, and that the medical consequences of 
omission, especially frequent omission, may be severe. Although a strong association between omission and disordered eating was 
observed, these data suggest that this link may be complicated by important diabetes-specific factors. Patients preoccupied with eating 
and weight concerns may also become emotionally overwhelmed by diabetes and/or fearful of normoglycemia (and the associated weight-
related consequences), thus reinforcing the desire to omit insulin and maintain elevated blood glucose levels.
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Giovani, maschi, di 
livello educazionale ed 
economico più basso 

hanno maggior 
probabilità di non 

essere aderenti
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L’aderenza terapeutica con 
le nuove tecnologie deve 
tenere conto di numerosi 
e «diversi» fattori 

L’aderenza è un parametro 
importante anche con le 
«nuove tecnologie»
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Low Adherence and glucose control

Diapositiva preparata da GIUSEPPINA RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da GIUSEPPINA RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



13 studi positivi su aderenza predittore HbA1c

Studi su DM2, no studi su aderenza e dm1
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Lancet 1997

89 pazienti identificati nel 
DARTS database in Scozia
Età media 16 anni 
(adolescenti)

OR per DKA: 
24.57 (4.66-129.49); P=0.001
OR per diabetes acute hospitalization: 
10.86 (1.60-73.48); P=0.02
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Age affects both
adherence and 
glucose control
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I fattori predittivi di 
cattivo compenso 
variano in base al 
tipo di terapia
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Cluster 1 (60.3%): 
iperglicemia severa daytime , poca 
variabilità glicemica ,  no ipoglicemia

Cluster 2 (22.7%): 
severa iperglicemia 
notturna, moderata 
ipoglicemia, moderata 
variabilità glicemica

Cluster 3 (17.1%): 
moderata iperglicemia 
notturna, massima 
esposizione 
ipoglicemia e massima 
variabilità glicemica 

An
da

m
en

to
 g

lic
at

a
ne

l t
em

po

Diapositiva preparata da GIUSEPPINA RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da GIUSEPPINA RUSSO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Studio svedese DM1 adolescenti
38% ha saltato >15% boli
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Date of download:  5/24/2019 Copyright © 2006 American Medical 
Association. All rights reserved.

From: Effect of Medication Nonadherence on Hospitalization and Mortality Among Patients With Diabetes 
Mellitus

Arch Intern Med. 2006;166(17):1836-1841. doi:10.1001/archinte.166.17.1836

Association Between Medication Nonadherence Based on the Summary Proportion of Days Covered and Outcomes Across 
Different Patient Subgroups*
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THIN database UK
(350 primary care)

2946 DM1 identified

29.4% non compliant
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Treatment non-compliance is associated with all cause 
mortality in patients with Type 1 diabetes
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Clin Ther. 2011 Jan;33(1):74-109. doi: 10.1016/j.clinthera.2011.01.019.

A review of diabetes treatment adherence and the association with clinical and economic outcomes.
Asche C1, LaFleur J, Conner C.

Abstract
BACKGROUND:
The benefits of drug therapy to diabetic patients in terms of glycemic control, microvascular complications, cardiovascular event 
risk, mortality, and quality of life have been well established by clinical trial data. However, it has been a challenge to quantify the 
relationship between adherence and outcomes such as glycemic control, disease-related events, hospitalizations, cost, and 
quality of life.
OBJECTIVE:
This article provides a comprehensive summary of empirical studies that examine the associations between adherence and glycemic 
control, health care utilization, quality of life, and mortality in patients with diabetes. It is intended to provide a framework for researchers 
interested in conducting studies to improve their understanding of the value of medication adherence for patients with diabetes.
METHODS:
Relevant published articles were identified through searches of the National Center for Biotechnology PubMed database. Medical subject 
heading (MESH) terms diabetes mellitus, hypoglycemic agents, and insulin, were each combined with the MESH term 
medication adherence and with the subheadings economics, prevention and control, psychology, statistics and numerical data, therapy, 
adverse effects, therapeutic use, and administration and dosage, where available. Studies were included if they met the following criteria: 
(1) analyzed empirical data on some measure of patient adherence to diabetes pharmacotherapy; (2) described methods for measuring 
patient adherence; (3) evaluated economic, clinical, or humanistic outcomes related to diabetes; and (4) had as a goal of the research to 
evaluate the link between patient adherence and outcomes (as a primary or secondary objective). The data from the articles meeting 
these criteria were then abstracted, including mention of the specific interventions being compared, specific methods for 
measuring adherence, outcomes compared between adherent and nonadherent patients and how these outcomes were measured, and 
information on variables that were adjusted for in predictive and causal multivariable models.
RESULTS:
A total of 37 articles that met all 4 criteria in this review underwent data extraction. Of these studies, 22 (59%) used objective 
measures to assess adherence, with 1 study using pill counts to assess adherence and 21 using either pharmacy claims or similar refill 
records to assess refill behavior. The remaining 15 (41%) studies used a wide variety of subjective patient-
reported adherence assessments. The majority (13/23 [57%]) of the glycemic control studies reported that 
improved adherence was associated with better glycemic control. The ability to draw a distinction between adherence and glycemic 
control tended to occur more frequently [7/9 (78%)] among studies that characterized adherence in terms of prescription refills compared 
with studies that used various constructs for patient-reported adherence measures.
CONCLUSIONS:
Based on the literature, better adherence was found to be associated with improved glycemic control and decreased health care 
resource utilization. There was no consistent association between improved adherence and decreased health care costs. Little 
data were available on the association between adherence and quality of life.
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La migliore 
aderenza alle 
terapie iniettive 
nel diabete 
riduce i costi
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How to improve Adherence in type 1 
diabetes ? 
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Diverse strategie per migliorare l’aderenza
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Il “Manifesto per l’aderenza alla terapia 
farmacologica sul territorio italiano” è il 
risultato dell’attività svolta da un Advisory
Board, costituito da alcuni protagonisti del 
sistema sanitario, volta a promuovere 
l’aderenza terapeutica, con particolare 
riguardo alle malattie croniche, attraverso 
l’adozione di politiche, modelli e 
comportamenti virtuosi gennaio 2013Diapositiva preparata da GIUSEPPINA RUSSO e ceduta alla Società Italiana di Diabetologia. 
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TOPICS
• medicines self-monitoring and self-management programmes appear generally effective
• interventions involving pharmacists in medicines management, such as medicines reviews

and pharmaceutical care services (consultation between pharmacist and patient to resolve
medicines problems: positive effects on adherence

• practical strategies like reminders, cues and/or organisers, reminder packaging and 
material incentives: with positive, although somewhat mixed effects on adherence

• simplified dosing regimens: with positive effects on adherence
• education, counselling, support, training or enhanced follow-up: with positive effects on 

adherence, medicines use, clinical outcomes and knowledge, but with mixed effects in 
some studies
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HbA1c ≤ 7%

Personalizzazione

Un approccio incentrato sul paziente facilita l’identificazione delle eventuali 
preferenze, aspettative che possono motivare il paziente a fare la terapia 

migliorando in maniera significativa l’aderenza
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