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Background
• Among patients with diabetes mellitus type 1 and 2 (T1DM, T2DM), insulin therapy 

is a necessary treatment regimen to maintain optimal glycemic control.
• Recent technological advances in insulin administration devices have increased the 

impact of patient preference, satisfaction, and comfort with usability in medication 
adherence and therefore glycemic control.

• A recent systematic review from the Agency for Healthcare Research and Quality 
(AHRQ) on glycemic control found continuous subcutaneous insulin infusions and 
multiple daily injections were equivalent.1

• This comparability in clinical outcomes associated with different regimens offers 
patients and healthcare providers greater opportunities to individualize treatment to 
maximize treatment satisfaction and quality of life without compromising efficacy.1 

Conclusions
• This is the first review investigating the distinct role patient satisfaction plays in diabetes 

treatment with insulin delivery devices. Acknowledging that patients’ preferences may 
play a role in adherence to therapy and glycemic control could lead to more individualized 
treatment plans and consequently better outcomes.

• There is evidence that patient satisfaction impacts glycemic control; however, lack of 
standardized outcome methodology limited further analysis of this relationship. While 
there appears to be a trend towards higher satisfaction and lower HbA1c, high satisfaction 
with device does not always result in better glycemic control. 

• There may be differences in satisfaction between T1DM and T2DM patients for both 
devices, however there is a lack of literature focused on T2DM patients and insulin pump 
use. Further research is needed in this area as there may be implications for better 
adherence in T2DM patients who are given the option of using this device. Also, adult 
patients with T1DM may have been living with the disease longer than adult patients with 
T2DM. This could result in systematic differences in device satisfaction between these 
patients.

• Dosing confidence was a common reason for satisfaction for both devices. While insulin 
pen users find convenience and ease of use to be high variables for satisfaction, pump 
users felt there was easier diabetes management associated with the continuous insulin 
administration. This information may yield further insight into patient characteristics 
associated with higher satisfaction of certain devices and additional research is needed 
on this topic. 

• While the review provides valuable insight into the role satisfaction has on the patient 
experience with insulin devices, perhaps even more notably, the review highlights the lack 
of standard methodology used in the published literature to measure patient satisfaction.

• Additional research is needed to fully explore the relationship satisfaction has on patient 
outcomes and the if any differences exist in different population segments. 

Limitations
• Comparison of satisfaction between devices in this study could be biased by diabetes type: most pump users 

were T1DM patients, whereas most pen users were T2DM patients. 
•  While we attempted to find all relevant studies on this topic, it is possible that some were missed due to 

a lack of standard methodology around patient satisfaction as a measured outcome, which may have 
informed the results in a different manner.

•  Although we attempted to thoroughly review all relevant measures of satisfaction, variability in satisfaction 
terminology and definitions may have resulted in an incomplete assessment of all relevant facets of patient 
satisfaction.

•  Longstanding variability in definition of terms may have resulted in sub-optimal comparisons across studies.
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• The search in MEDLINE, Embase and the Cochrane Library resulted in 4745 
potentially relevant references after duplicates were removed.

•  Four thousand five hundred ninety-eight references were rejected during the title/
abstract screening and 103 after reviewing the full-text (see Figure 1 for the flow of 
studies through the review).

• Two studies reported on satisfaction for subgroups of age and gender. Rubin (2012)8 
reported similar results in treatment satisfaction for adults versus pediatric T1DM 
insulin pump users. Al Hayek (2015)3 also reported similar treatment satisfaction in 
adults compared to children and young adults but did report females being more 
satisfied then males with insulin pump use, based on the Diabetes Treatment 
Questionnaire (DTSQ). 

•  Seven different survey types were used to assess patient satisfaction, making overall 
assessment of satisfaction across studies difficult. Most studies used a study specific 
non-validated questionnaire. The DTSQ was the most commonly used validated 
assessment (Figure 2).

• Most studies reported that patients using pens would continue to use a pen following 
the study and recommend the method to others. 

•  When comparing reasons for patient satisfaction based on device, pen users found 
that pens were easy to use, convenient and they had confidence in injecting the 
full dose of insulin. Pump users also felt confidence in dosing, but generally did not 
find pumps convenient or easy to use. However, patients did believe that diabetes 
management was easier, including less worry about hypoglycemia when using the 
device (Figure 3).

• Forty-four studies met eligibility criteria. Eighteen addressed patient satisfaction, 
though the definition and measurement scales differed substantially between studies. 
Thirteen studies focused on insulin pens and 6 studies focused on insulin pumps 
reported on satisfaction.

•  The majority of studies measuring satisfaction with insulin pumps focused on T1DM 
patients, while most insulin pen studies focused on T2DM patients. Two studies 
that reviewed insulin pump satisfaction included T2DM patients; 5 studies of insulin 
pens included T1DM patients. 

•  Only 6 studies reported glycemic control and patient satisfaction outcomes for the 
same study population. Review of the individual studies showed a possible trend 
toward greater satisfaction leading to lower HbA1c levels. In some studies, high 
patient satisfaction did not result in reaching HbA1c target levels. The heterogeneity 
of satisfaction instruments used and lack of common measures prevented cross-
study quantitative comparative analysis (Table 2). 

Objective

• To compare the patient experience with self-injecting pens and insulin pumps and 
explore how satisfaction with those devices affects insulin adherence, diabetes self-
management and patient health outcomes. 

 4745 records identified through 
database searching 

0 additional records identified 
through other sources

 

4745 records after duplicates removed

4598 records excluded

147 full-text articles assessed 
for eligibility

44 studies included in 
qualitative synthesis

103 full-text articles excluded

Reasons for exclusions:

Different outcome: 68

Different intervention: 27

Duplicate publication: 7  

Different population: 1

4745 records screened 
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Figure 1. PRISMA Study Flow Diagram

Methods
• A standardized review protocol was used to define the eligibility criteria for the 

search and screening of references (Table 1).
• Medline (PubMed), Embase (OVID), and CENTRAL (Wiley) were searched during 

May 2017 for English language references published between 2000 and 2017 on 
studies in humans.

• Bibliographies of relevant systematic reviews and meta-analyses were also checked 
for additional studies.

• Data extraction was conducted using Doctor Evidence proprietary universal electronic 
extraction form and standardized data configuration protocol. Each data point was 
configured by two analysts. 

• The primary outcome of interest was patient satisfaction. Secondary outcomes 
included medication adherence, treatment acceptance, and medication persistence. 

• Patient satisfaction outcomes were reviewed qualitatively as meta-analysis was not 
feasible due to heterogeneity of study definitions and lack of evidence. Common 
reasons for device satisfaction, dissatisfaction, adherence, and discontinuation were 
reviewed for each intervention and compared. 

Include Exclude
Population • Type 1 or Type 2 Diabetes 

Mellitus
• Gestational Diabetes

Interventions • Self-administered Injectable 
Insulin Pens

• Insulin Pumps

• Insulin administered by vial 
and syringe

Comparators • Any or None NA
Outcomes • Patient Satisfaction

• Medication Adherence
• Medication Persistence
• Patient Acceptance

NA

Timing (of 
outcomes)

• Any NA

Setting/context • Any NA
Study design • Randomized Controlled 

Trials
• Cohort Studies
• Non-Randomized Non-

Controlled Trials

• Meta-Analyses and 
Systematic Reviews

• Case-Control Studies
• Case Reports/Case Series

 

Table 1. PICO(TSS) criteria

Author 
(Year) Intervention Population

Baseline 
HbA1c 
(mean)

HbA1c, at 
Endpoint  
(mean)

HbA1c, 
Change 

from 
Baseline 
(mean)

Plasma 
Glucose, 

at 
Endpoint 
(mean)

Hypoglycemia, 
% of patients

Patient 
Satisfaction 

Score

Patient Satisfaction 
Definition

Adolfsson P
(2012)2 Insulin Pen T1DM, 

T2DM
68 

mmol/mol*
70 

mmol/mol*
-2 

mmol/mol* NR 6.3 % 90 % of 
patients

DQS, Preference for 
Future Use (yes/no 
preference for future 

use)
Al Hayek AA 

(2015)3 Insulin Pump T1DM 8.05 % 7.4% -0.65% NR NR 5 units
DTSQ

(6 – very satisfied, 0-
very dissatisfied)

Gottesman I 
(2012)4 Insulin Pen T1DM, 

T2DM 7.86 % 7.91 % 0.05 % NR NR 1.37 units
DTSQ Change
(-3 much less 

satisfied, +3 much 
more satisfied)

Maiorino MI 
(2014)5 Insulin Pen T1DM 9.1 % 8.3% -0.7% 146.5 

mg/dL 95.1% 4 units
DTSQ

(6 – very satisfied, 0-
very dissatisfied)

Maiorino MI 
(2014)5 Insulin Pump T1DM 9 % 8.1% -0.9% 147.5 

mg/dL 71.05% 4.9 units
DTSQ

(6 – very satisfied, 0-
very dissatisfied)

Panelo A.A. 
(2015)6 Insulin Pen T1DM, 

T2DM 9.3 % 7.1 % -2.2% 121 mg/dL 7.31% 1.5 units
Study Specific 5 Point 

Likert Scale (1 –
excellent, 5- poor)

Picard S 
(2016)7 Insulin Pump T1DM 8.18% 7.67 % -0.48% NR 13.3 % 79.3 % of 

patients

Study Specific 5 Point 
Likert Scale, (yes/no “I 

manage my insulin 
doses better”)

 

Table 2: Studies Reporting Glycemic Outcomes and Patient Satisfaction
Figure 3: Reasons for Satisfaction for Pens and Pumps
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Figure 2: Satisfaction Measures by Device2-19
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*Median is reported; NR: Not reported; DTSQ: Diabetes Treatment Satisfaction Questionnaire; DSQ: Device-Specific Questionnaire

DTSQ: Diabetes Treatment Satisfaction Questionnaire; IDSQ: Insulin Delivery System Questionnaire; DSQ: Device-Specific Questionnaire
IDSRQ: Insulin Delivery System Rating Questionnaire; DTQ: Diabetes Technology Questionnaire; MDDAB: Medication Delivery Device Assessment Battery

• The type of device used to deliver an insulin regimen may not 
be the sole reason for patient adherence or satisfaction, yet 
can play a role in the larger patient care plan. 

• Recognizing common reasons for medication administration 
mode satisfaction like convenience, ease of use, and lower 
hypoglycemia worry can be used as a tool to help HCPs 
recognize devices that would be more appropriate for specific 
patients based on their lifestyle and behavioral phenotype. 

• Patient segmentation is commonly used in care plans but 
is traditionally grouped around static components such as 
gender, race, and ethnicity or socioeconomic factors, which 
are important. 

• Segmentation of patients based on administration device 
preferences and self-care behavior may lead to improved 
outcomes, quality of life and more personalized precise care. 

• There is a gap in the literature for assessment of 
satisfaction for insulin delivery methods in patients with 
poor control. Use of standardized methods of assessing 
satisfactions should be established to encourage simple 
gathering of information that can inform provider and 
patient care action.

• Further research could help HCPs impact patient care 
through an individualized delivery approach, tailored 
medication administration education and interventions as 
well as optimal patient device acceptance. 

• Standardized methods of assessing patient satisfaction 
with insulin devices are available and should be used 
systematically to provide a level of homogeneity that 
will ensure comparability across patient populations and 
published literature. 

PATIENT SATISFACTION 
IS CRITICAL FOR AN 
INDIVIDUALIZED MEDICAL
AND EDUCATIONAL PLAN
OF CARE

PATIENT SATISFACTION IS A 
CRITICAL COMPONENT FOR 
PATIENT SEGMENTATION

PRESSING NEED FOR
FURTHER RESEARCH

Insulin Pens Insulin Pumps

• Confidence in dosing
• Less preparation time
• Easier to use than 
traditional vial and syringe 
delivery

• Delivery method is 
convenient

• Confidence in dosing
• Easier diabetes 
management

• Less hypoglycemia worry


