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Abstract  
Objective: To assess patient-reported outcomes after two years of use of dual oral anti-diabetes drug 
(OAD) therapy in elderly people (≥65 years) with type 2 diabetes mellitus (T2DM) from Italy under real-
life settings.  
 
Methods: 3-AGE was a prospective, non-interventional study in elderly people with T2DM inadequately 
controlled on metformin monotherapy (defined as glycated hemoglobin [HbA1c] 7.0%–9.0%), in whom a 
second OAD was prescribed. Primary endpoint was to assess the physical and psychological symptoms 
associated with T2DM from baseline to 24 months using the Diabetes Symptom Check List revised (DSC-
R) questionnaire. Patient’s quality of life and health status, treatment satisfaction, consumption of 
healthcare resources, and physician satisfaction with treatment were also assessed (secondary 
endpoints) using validated questionnaires. Additionally, safety and clinical characteristics were also 
evaluated.  
 
Results: The mean age of the study population (N=860) was 71.5±5.2 years. Addition of a second OAD 
significantly (p<0.0001) reduced the DSC-R score from baseline (0.73±0.68) to both Months 12 and 24 
(0.63±0.59 and 0.61±0.56), and HbA1c from baseline (7.72%±0.54%) to Month 12 (6.95%±0.82%). 
Adding a second OAD improved quality of life and health status (baseline, 71.31±15.16 to Month 12, 
74.49±13.64; p<0.0001), patient’s treatment satisfaction (p<0.0001), and consumption of healthcare 
resources per patient. Physicians expressed good satisfaction with patients’ treatment (across efficacy, 
tolerability and compliance domains) at Month 12. Overall, 32 adverse reactions (in 24 patients) and 
four hypoglycemic episodes were reported during the 24 months.  
 
Conclusion: Addition of a second OAD improved physical and psychological symptoms associated with 
T2DM and was well tolerated in elderly people under real-life settings. 
 
Keywords: elderly people; patient-reported outcome measures; quality of life; treatment satisfaction; 
healthcare resources; type 2 diabetes mellitus 
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Introduction 
The aging population is increasing worldwide due to improved life expectancy, and so is the prevalence 
of type 2 diabetes mellitus (T2DM) in elderly people [1,2]. Reports from the Italian Association of Clinical 
Diabetologists (Associazione Medici Diabetologi, AMD) showed that out of more than 500,000 people 
with T2DM included in the database, approximately 60% were ≥65 years old (33.4% aged 65–74.9 years; 
27.3% aged ≥75 years) [3]. Similarly, the ARNO Diabetes Elderly showed a 17% prevalence of diabetes in 
the elderly along with a progressive increase in polypharmacy and comorbidities [4]. As such, T2DM in 
the elderly is a serious health concern both because of the proportion of the population involved and 
the impact on health and quality of life (QoL) in these subjects. Anti-hyperglycemic treatment in elderly 
patients is associated with increased risk of hypoglycemia, cognitive decline, falls and fractures, and 
more common use of polypharmacy [5,6]. Furthermore, QoL and wellbeing may be dramatically 
diminished in these people due to diabetic complications [7,8].  
 
Guidelines for the management of diabetes in the elderly recommend individualization of treatment, 
taking into consideration the functional status, the presence of frailty, dependency, comorbidities, life 
expectancy, and benefits and risks of anti-hyperglycemic agents [9-11]. Despite all recommendations, 
glycemic control seems to remain suboptimal in these patients. Data from the AMD database showed 
that approximately 25% of people with T2DM aged ≥65 years had glycated hemoglobin (HbA1c) ≤6.5%, 
and 11% had HbA1c >9.0%, suggesting that they are either over-treated and, therefore, at greater risk of 
hypoglycemia, or inadequately controlled [12].  
 
Most randomized controlled trials on pharmacological treatment of T2DM include few elderly people, 
and there is therefore limited evidence on the efficacy and safety of new oral anti-diabetes drugs (OADs) 
in this population. The INTERVAL study was the first trial to explore the feasibility of individualized 
HbA1c targets in elderly people with T2DM [13]. The study demonstrated that the use of more recent 
oral agents such as the dipeptidyl peptidase-4 inhibitor (DPP-4i) vildagliptin allowed achievement of 
such targets more efficiently with no tolerability issues [13]. Information on health-related quality of life 
(HRQoL) and patient-reported outcomes (PROs) in the elderly T2DM population is also limited [14,15]. 
Similarly, real-life data on the elderly patients’ perceptions of diabetes treatment and related day-to-day 
challenges, as well as clinical and psychological effects associated with treatment, are largely missing 
[16-18]. The aim of this study was to assess the PROs, both from the clinician and patient perspectives, 
with use of dual OAD therapy in elderly (≥65 years) subjects with T2DM in a real-life setting in Italy. 
 
METHODS 
Study design and population  
3-AGE was a prospective, multicenter, non-interventional, real-world study in elderly people with T2DM 
inadequately controlled on metformin monotherapy, in whom a second OAD was prescribed by the 
investigators based on current clinical practice guidelines for the management of hyperglycemia. The 
study was conducted in 55 diabetes clinics in Italy and was initially planned for a period of 3 years, 
though it was prematurely stopped when all patients reached at least 2 years of follow-up. At the end of 
one year, approximately 12% of the population discontinued the study (due to lost to follow-up, add-on 
of insulin, or protocol violation), and this could have led to a higher dropout rate during the third year of 
observation. Nonetheless, an interim analysis at one year showed improvements in glycemic control, 
QoL, and treatment satisfaction upon addition of a second OAD. Since this was a longitudinal, 
observational study with no active comparator(s), a 2-year observation was deemed sufficient to 
provide substantial information on treatment intensification, whereas a third year follow-up would have 
risked jeopardizing the interpretation of the results due to potential further patient dropout. The reason 
for not including an active control group was to determine the effect of treatment intensification on the 
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QoL in elderly type 2 diabetes subjects under conditions as close as possible to the real-life setting. All 
investigators were therefore requested to intervene based on current clinical guidelines for the 
management of hyperglycemia. Hence, no pre-specified rescue therapy was planned. 
 
We included men and women, aged ≥65 years with HbA1c 7.0%–9.0% while on metformin 
monotherapy, with a second OAD added within 2 weeks before the study entry (baseline). Subjects with 
a history of low treatment compliance, significant psychiatric disorders, or life expectancy <3 years (at 
investigator’s discretion) were precluded from participation in the study. The rationale for defining 
HbA1c levels of 7.0%–9.0% in people inadequately controlled on metformin monotherapy was based on 
standard T2DM guidelines. If glycemic goal (HbA1c <7.0%) is not achieved after ~3 months of 
monotherapy then a second antihyperglycemic agent is recommended. On the other hand, if HbA1c 
levels are >9.0% then the probability of prescribing a single oral agent is very low, and instead insulin or 
two or more oral agents are recommended.  
 
Data collection 
Demographic information, anthropometric details, and medical history were recorded at study entry 
(baseline visit) in an electronic case report form (eCRF) by individual investigators. PROs data on 
diabetes-related symptoms and changes therein following the addition of a second OAD  were collected 
using standard and validated questionnaires such as the Diabetes Symptom Checklist-Revised (DSC-R) 
questionnaire [19,20], EuroQoL 5D (EQ-5D) questionnaire [21] and Treatment Satisfaction Questionnaire 
of Medication-9 (TSQM-9) [22]. DSC-R questionnaire is used to measure the symptoms score by 34 
questions across eight domains (Psychological fatigue, Psychological cognitive function, Neuropathic 
pain, Neuropathic sensory function, Cardiovascular symptoms, Ophthalmological function, 
Hypoglycemia, and Hyperglycemia) with the results summarized by a total score: the higher the score, 
the greater the symptom burden. The health status of each individual was assessed by means of the EQ-
5D questionnaire, which consists of a descriptive EQ-5D system and the EuroQol Visual Analog Scale (EQ 
VAS). The EQ-5D system is used to capture QoL across mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression dimensions. EQ VAS records patient’s self-assessed state of 
health on a 0−100 visual analog scale. Patient satisfaction following the addition of a second OAD was 
assessed across the efficacy, convenience, and overall satisfaction domains by means of the TSQM-9. 
Consumption of healthcare resources associated with dual OAD therapy (i.e. hospitalizations and/or 
additional visits, complications, and surgical/interventional procedures) was assessed by the physician 
using the Resource Consumption Questionnaire. Physician satisfaction with regards to efficacy, 
tolerability, and compliance to treatment was determined using the Physician’s questionnaire.  
 
Study assessments 
The primary endpoint was the change in physical and psychological symptoms and complications 
associated with T2DM following initiation of dual OAD therapy as recorded using DSC-R questionnaire. 
The secondary endpoints included assessment of QoL, health status, patient’s satisfaction, consumption 
of healthcare resources, and investigator’s satisfaction with treatment. Other assessments, such as 
HbA1c, vital signs, body weight, and body mass index (BMI), were also recorded during the observation 
period. 
 
Safety  
Suspected adverse reactions, drug-related hypoglycemia, and deaths during the study were recorded in 
eCRFs. The incidence of adverse reactions and serious adverse reactions were summarized according to 
System Organ Class and Preferred Term of MedDRA dictionary, version 18.1, overall and by OAD class. 
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Further, we have collected the data pertaining to adverse drug reactions by the name of the related 
drugs. 
 
Statistical analysis  
The 3-AGE study was an observational study with no confirmatory aims. Overall, 860 patients met all 
inclusion criteria and were therefore eligible for analysis. Based on sample size and 12% dropout at one 
year, the 95% confidence interval for the mean of total DSC-R score with an estimated standard 
deviation of 0.5 to 1.5 was calculated to range from 0.036 to 0.107.  
 
Descriptive statistics were used to present the demographics and baseline characteristics of eligible 
patients. Categorical data were presented as absolute and relative frequencies or contingency tables. 
Paired t-tests were used to analyze changes from baseline for normal data distribution and the Wilcoxon 
signed rank test was used in case of non-normally distributed data. Medical history/current medical 
conditions were summarized by system organ class and by OAD class. All statistical analyses were 
performed using SAS® for Windows release 9.4 (64-bit) (SAS Institute Inc., Cary, NC, USA). 
 
Ethics and good clinical practice 
The study complied with the applicable principles of the International Conference on Harmonisation 
Good Clinical Practice (ICHGCP), the Declaration of Helsinki, and the Italian Medicines Agency (Agenzia 
Italiana del Farmaco, AIFA) guidelines for the classification and conduct of observational studies on 
medicinal products (determination of 31 May 2010) [23], and was approved by the Ethics Committees of 
the participating centers. Informed consent from each patient was obtained before entering the study. 
 
Results 
Patient disposition and baseline characteristics 
Of the 871 patients enrolled, 860 were eligible for analysis (Figure 1). Overall, 210 patients discontinued 
the study prematurely (22 due to the need of insulin treatment, 13 changed background therapy, 10 
required add-on therapy). The baseline demographics and clinical characteristics of the study population 
are summarized in Table 1. The mean age of the study population was 71.5±5.2 years and 54.5% of 
patients were men. The mean BMI was 29.8±4.7 kg/m2, mean HbA1c was 7.72%±0.54%, and mean 
diabetes duration was 9.4±6.5 years (Table 1). At baseline, 81.1% of patients reported at least one 
comorbidity; vascular disorders were reported in two-thirds of the population (66.9%; primarily 
hypertension, 64.9%). The majority of patients (627 patients, 72.9%) were prescribed a DPP-4 inhibitor 
plus metformin (DPP-4i+MET), while a much lower proportion of patients received an alpha-glucosidase 
inhibitor plus metformin (AGI+MET; n=70, 8.1%), a sulfonylurea plus metformin (SU+MET; n=72, 8.4%), 
or other OAD combinations (n=81, 9.4%). Ten patients (1.2%) remained on metformin alone. Of these 10 
patients, three patients received a second OAD later on, six patients dropped out of the study due to 
protocol violation and one patient remained in the metformin treatment group. However, due to 
observational nature of the study, these patients continued on metformin for long time, and so we have 
results for metformin alone group in a very small sample size.    
 
Changes in HbA1c levels from baseline to Month 12 
HbA1c levels were significantly reduced (−0.76%±0.90%; p<0.0001) from baseline to Month 12 
(6.95%±0.82%) after the addition of a second OAD. No relevant changes in vital signs, body weight, or 
BMI were reported at Month 24 (Table S1, Figure S1).  
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Disease symptom score 
Addition of the second OAD significantly reduced (p<0.0001) total DSC-R symptom score from 0.73±0.68 
at baseline to 0.63±0.59 at Month 12 (−0.08±0.59) and 0.61±0.56 at Month 24 (−0.12±0.62). Analysis of 
DSC-R scores by domain reported a significant improvement from baseline to Month 12 in the 
Psychological Fatigue (p=0.0011), Hypoglycemia (p=0.0010), and Hyperglycemia (p<0.0001) domains. 
Similarly, improvements in DSC-R score from baseline were reported in all domains except Neuropathic 
Pain, Neuropathic Sensory Function, and Cardiovascular Symptoms at Month 24 (Table S2).  
 
Quality of life 
The EQ-5D scores indicated an overall good QoL in the study population. Across all domains of the 
questionnaire, the largest improvements in QoL were observed in mobility, pain/discomfort, and 
anxiety/depression dimensions at Month 12. A small proportion of patients (<5%) reported extreme 
problems in all five dimensions (Table 2, Table S3). The mean EQ-VAS scores demonstrated a significant 
increase (p<0.0001) in overall health status from baseline (71.31±15.16) to 12 months (+2.95±11.92).  
 
Treatment satisfaction 
The TSQM-9 mean scores revealed an overall greater treatment satisfaction with dual therapy at 
Months 12 and 24 (p<0.0001) compared with baseline in all domains of Effectiveness (Month 12: 
+5.92±18.75; Month 24: +9.48±18.53), Convenience (Month 12: +3.40±15.33; Month 24: +5.66±16.65), 
and Global Satisfaction (Month 12: +8.76±18.56; Month 24: +12.38±19.80) (Table 3, Table S4).  
 
Resource consumption  
The addition of a second OAD resulted in statistically significant lower consumption of resources per 
patient at Months 12 and 24 across all domains with the exception of hospitalization and/or visits to the 
emergency room at Month 24 (Table 4). The frequency of consumption of resources by domain and 
study visit revealed that the most commonly utilized resources were for cardiovascular complications 
under ‘Hospitalization and/or emergency room visits’, angioplasty under ‘Surgical/interventional 
procedure’, diabetology, cardiology unit consultations under ‘Medical visits’, and HbA1c test under 
‘Diagnostic procedure’. ‘Out-of-hours healthcare services’ for hypoglycemia and hyperglycemia were 
utilized at the baseline visit only. Notably, physicians recommended a diagnostic procedure (81%–91% 
of patients) and HbA1c test (94%–97% of patients) in majority of patients at all visits. 
 
Physician’s questionnaire  
The mean scores for the Physician questionnaire on treatment satisfaction at Month 12 were higher, 
being 8.20±1.29 (min–max: 0–10) in the Efficacy domain, 8.48±1.12 (min–max: 4–10) in the Tolerability 
domain, and 8.40±1.22 (min–max: 3–10) in the Compliance domain. 
 
Safety 
Four patients (two on DPP-4i+MET, one each on SU+MET and other combinations) presented with one 
hypoglycemic event (plasma glucose: 48–71 mg/dL) each during the observation period. Three of these 
events were likely triggered by a skipped/late meal. One of them required hospitalization.  
A total of 32 adverse reactions were reported by 24 patients (on DPP-4i+MET); no serious adverse 
reactions were reported. The most frequent adverse reaction was gastrointestinal disorders (1.6%; 
Table S5). Eleven (5.2%) deaths (3 unexpected/sudden deaths; 2 myocardial infarctions; 2 cardio-
circulatory arrests; and one subject each with pancreatic carcinoma and pulmonary neoplasia) occurred 
in 8 men and 3 women, aged between 65 and 87 years, and treated with DPP-4i+MET (n=9) or SU+MET 
(n=2). 
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Discussion 
The 3-AGE study assessed the PROs with use of dual OAD therapy in elderly people with T2DM from Italy 
under real-life settings. Addition of a second OAD resulted in improvements in PROs with significantly 
lower scores in the DSC-R symptom questionnaire at both Months 12 and 24 accompanied by an overall 
good QoL, improvement in health status, greater treatment satisfaction, and lower consumption of 
resources per patient at all study visits as compared with baseline. The mean score of the Physician 
questionnaire concerning treatment satisfaction was high (more than eight) for all domains. Overall, the 
addition of a second OAD was well tolerated with a low incidence of hypoglycemic events. 
 
In the present study, addition of a second OAD was associated with a significant improvement of overall 
DSC-R score across all 8 domains at Month 12 that persisted through Month 24. This result suggests a 
lower symptom burden. The reductions in diabetes symptoms and symptom distress over 24 months 
correlated with improvements in DSC-R symptom score reported in earlier studies of treatment 
intensification with OADs and insulin [24,25]. Furthermore, consistent with glycemic control at Month 
12, the reduced symptom burden in this population suggests an association between glycemic control 
and improvement in physical and psychological symptoms of T2DM in this population.  
 
In elderly people with T2DM, the HRQoL is poorer than in those without diabetes, and can be affected 
by the number and the type of comorbidities [7,8]. The good QoL observed in our study suggests 
maintenance of high EQ-5D scores from baseline to Month 12, irrespective of the second-line OAD. This 
is in general agreement with the UKPDS-37 study, which demonstrated that QoL in people with T2DM 
was not affected by the drug used for treatment intensification, but rather by the complications of the 
disease [26]. Furthermore, the maintenance of high EQ-5D in all five domains (Mobility, Self-care, Usual 
activities, Pain/discomfort, and Anxiety/depression) and improvement in overall state of health from 
baseline to Month 12 with the addition of a second OAD was similar to that reported in an earlier long-
term study of treatment intensification with dapagliflozin in patients with metformin failure [27].  
 
The overall treatment satisfaction with the addition of a second OAD is in line with the findings from a 
European observational study [28]. In that study, however, lower treatment satisfaction was apparent in 
subjects with hypoglycemic symptoms. Therefore, the improvement in treatment satisfaction 
documented in the current study might be due to the very few hypoglycemic episodes.  
 
The consumption of healthcare resources across domains at each study visit decreased along with 
improvement in treatment satisfaction, suggesting that this was due to the addition of a second OAD. 
This is in line with the finding from a recent observational study in Italy, which demonstrated increased 
work productivity, reduced healthcare costs, and improved QoL in people with T2DM (age group, 28–88 
years) treated with a fixed-dose combination of vildagliptin/metformin [29].  
 
It is tempting to hypothesize that the improvement in PROs observed in the current study could be due 
to the improvement in glycemic control associated with the low rate of adverse events (in particular, 
hypoglycemia), which might have resulted in fewer diabetes-related symptoms and a perception of 
better QoL and health status that, in turn, could have led to greater treatment satisfaction [30]. The 
same factors might also account for the high scores reported by physicians with respect to treatment 
satisfaction. Furthermore, the glycemic control achieved with the addition of a second OAD to failing 
metformin monotherapy suggests treatment intensification by the physicians, in line with local 
treatment guidelines. Thus, in agreement with the Italian guidelines, the vast majority of elderly patients 
included in the present survey received a DPP-4i as an add-on therapy, a pharmacologic treatment with 
a well-established favorable risk-to-benefit ratio [31]. Interestingly, the reduction in HbA1c observed in 
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this predominantly DPP-4i-treated population is in line with the HbA1c reduction reported in DPP-4i 
studies involving elderly people with T2DM (−0.90% to −0.62%) [13,32,33].  
 
Overall, only a few adverse drug reactions and hypoglycemic events were reported in the study 
population. This might be attributed to the good tolerability profile of the second-line OADs prescribed 
and in particular to the predominant use of a DPP-4i. Such a low rate of adverse events, in particular of 
hypoglycemia, may reflect a conservative approach by physicians concerned about polypharmacy and 
frailty of their patients. This would be in agreement with the prevailing concept of treatment 
individualization, and it should be appreciated that a significant improvement in glycemic control was 
indeed achieved. These findings are reassuring because they show that a safe risk-to-benefit ratio can be 
ensured in elderly patients with T2DM in whom treatment intensification is deemed necessary. Even 
more importantly, such an improvement can be achieved without imposing further burden to the 
patient who has already shown improvement in a number of patient-related outcomes.  
 
Strengths and limitations  
The current study is the first to report comprehensive analysis of PROs as well as physical and 
psychological symptoms associated with T2DM in elderly people. While this information adds to that 
already available in the literature, our study’s main advantage is that it was conducted in a real-life 
setting, thus enabling better transferability of the observation to a broader population of elderly 
individuals. In addition, failure to treatment was apparent in no more than 45 patients out of 210 
patients discontinued (22 required insulin, 13 changed background therapy, 10 required add-on 
therapy), along with the reported average HbA1c reduction, suggests an overall efficacy of dual versus 
monotherapy. The main limitation of the study may be its early termination at 2 years, rather than the 
originally planned 3 years. Nonetheless, the 2-year observation period still provided information on a 
follow-up that is longer than the duration of available studies on PROs in elderly patients with diabetes 
[24,29]. No specific educational program was implemented in the present study to strengthen diet and 
physical activity. These, of course, remain key in the treatment of diabetes and their role in the elderly 
vulnerable population is of great interest. However, it was our scope of this study to assess changes in 
QoL parameters in a condition as close as possible to the real-world. Future and ad hoc studies will be 
necessary in the future to appreciate the effect of diet and physical activity on glycemic control and its 
correlation with respect to improved physical and psychological symptoms in the elderly type 2 diabetes 
population. Similarly more studies will be required to determine to which extent improvement in 
glycemic control could also result in improvement of physical and psychological symptoms. 
 
Conclusions  
Addition of a second oral anti-diabetes drug in elderly people who were inadequately controlled on 
metformin monotherapy was well-tolerated and resulted in improvements in severity of symptoms, 
treatment satisfaction, and quality of life as shown by improvements in the scores of patient-reported 
outcome questionnaires, as well as better glycemic control. Results from this study will help in 
understanding patient perspectives and thus improve treatment decisions and patient care, especially in 
a vulnerable population such as elderly patients with type 2 diabetes mellitus.  
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Figure legends: 

 

Figure 1. Patient disposition  

*One patient was excluded for all four reasons, one patient was excluded because of age (<65 

years) and HbA1c >9.0%  

HbA1c, glycated hemoglobin, OAD, oral anti-diabetes drug 

 

Figure S1. Change in HbA1c by OAD class and visit  

*p<0.0001 versus baseline 

AGI, alpha-glucosidase inhibitor; DPP-4i, dipeptidyl peptidase-4 inhibitor; HbA1c, glycated 

hemoglobin; MET, metformin; OAD, oral anti-diabetes drug; SD, standard deviation; SU, 

sulfonylurea  
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Table 1. Patient demographics and baseline characteristics (eligible patients) 

Parameters Total (N=860) 

Age, years 71.5±5.2 

Men 469 (54.5) 

Race  

Caucasian 858 (99.8) 

Native American 2 (0.2) 

HbA1c, % 7.72±0.54 

Body weight, kg 78.70±13.60 

BMI, kg/m
2
 29.78±4.66 

<25 130 (15.2) 

≥25–30 362 (42.3) 

≥30 364 (42.5) 

Age at diagnosis of diabetes, years 62.15±7.76 

Time from diagnosis to baseline visit, years 9.36±6.53 

Pulse rate, bpm 75.64±6.97 

SBP/DBP, mmHg 134.11/77.74±15.33/7.39 

Medical history  697 (81.1) 

Vascular disorders 575 (66.9) 

Metabolism and nutrition disorders 338 (39.3) 

Cardiac disorders 108 (12.6) 

Eye disorders 52 (6.1) 

Social circumstances 52 (6.1) 

Nervous system disorders 48 (5.6) 

Surgical and medical procedures 47 (5.5) 

OAD class*  

MET 10 (1.2) 

DPP-4i+MET 627 (72.9) 

SU+MET 72 (8.4) 

AGI+MET 70 (8.2) 

Other 81 (9.4) 

TZD/MET 46 (5.4) 

Glinide/MET 34 (4.0) 

Glinide 1 (0.1) 

 

Data are expressed as mean±SD or n (%) 

*Stratification of study population at baseline based on physician prescription 

AGI, alpha-glucosidase inhibitor; BMI, body mass index; bpm, beats per minute; DPP-4i, 

dipeptidyl peptidase-4 inhibitor; HbA1c, glycated hemoglobin; MET, metformin; OAD, oral 

anti-diabetes drug; SBP/DBP, systolic blood pressure/ diastolic blood pressure; SD, standard 

deviation; SU, sulfonylurea; TZD, thiazolidinedione  
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Table 2. EQ-5D scores: summary statistics by visit and domain (eligible patients) 

 

Problem severity Baseline Month 12 

Mobility (N=848/724) 

None 540 (63.7) 484 (66.9) 

Some 308 (36.3) 238 (32.8) 

Extreme 0 2 (0.3) 

Self-care (N=848/723) 

None 750 (88.4) 637 (88.1) 

Some 95 (11.2) 82 (11.4) 

Extreme 3 (0.4) 4 (0.6) 

Usual activities 

(N=847/723) 

None 708 (83.6) 603 (83.4) 

Some 128 (15.1) 110 (15.2) 

Extreme 11 (1.3) 10 (1.4) 

Pain/discomfort 

(N=848/723) 

None 454 (53.5) 432 (59.8) 

Some 371 (43.8) 281 (38.9) 

Extreme 23 (2.7) 10 (1.4) 

Anxiety/depression 

(N=847/724) 

None 528 (62.3) 491 (67.8) 

Some 284 (33.5) 204 (28.2) 

Extreme 35 (4.1) 29 (4.0) 

Data are expressed as n (%) 

EQ-5D, EuroQol 5 dimensions 

 

 

Table 3. TSQM-9 scores: summary statistics by visit and domain (eligible patients)  

 Baseline  Month 12  Month 24  

Domain Score Score p-value  Score p-value 

Effectiveness 

(N=842/725/612) 
66.18±15.92 72.82±17.30 <0.0001 75.76±17.15 <0.0001 

Convenience 

(N=848/726/610) 
73.52±15.30 77.02±14.32 <0.0001 78.23±13.84 <0.0001 

Global satisfaction 

(N=850/725/611) 
60.41±17.50 69.58±17.85 <0.0001 72.23±18.33 <0.0001 

 

Data are expressed as mean±SD; p-values (changes versus baseline) were calculated using the 

Wilcoxon signed rank test 

SD, standard deviation; TSQM-9, Treatment Satisfaction Questionnaire of Medication-9   
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Table 4. Consumption of healthcare resources per patient: summary statistics by visit and 

domain  

 

Baseline 

(N=860) 

Month 12  

(N=756) p-value 

Month 24  

(N=664) p-value 

Hospitalization and/or 

visits to emergency room 
0.087 0.036 0.0079 0.059 0.0531 

Surgical/interventional 

procedures 
0.052 0.024 0.0287 0.017 0.0068 

Medical visits 3.505 2.749 <0.0001 2.714 <0.0001 

Out-of-hours healthcare 

services 
0.013 N/A N/A N/A N/A 

Diagnostic procedures 15.387 11.750 <0.0001 12.053 <0.0001 

 

Data expressed as mean number of complications/medical visits/exams per patient among 

enrolled patients; p-values (change versus baseline) were calculated using the Wilcoxon signed 

rank test 

N/A, not applicable 
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