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Purpose: This study evaluated the human factors affecting the ease of use of a disposable 

autoinjector developed for subcutaneous self-injections performed by patients with chronic 

diseases.

Materials and methods: This was a randomized, single-center study conducted with 

65 patients with rheumatoid arthritis. Patients performed six simulated injections. Assessments 

of patient device acceptance and device usability were made by patient reports and independent 

observations of compliance with the device instruction for use (IFU) following single injections 

and repeated injections.

Results: A total of 390 simulated injections were performed. Patient device acceptance was 

high; more than 90% of patients found each of the tested criteria to be acceptable (.80% was 

required for statistical significance; P,0.016). Perceived ease of use and simplicity of the 

three-step process resulted in high acceptance scores: mean scores (± standard deviation) were 

8.71 (±1.18) and 8.05 (±0.37), respectively, on a 0–10-point scale. Patients also expressed their 

acceptance with the ease and usefulness of the detection of the remaining drug in the autoinjector. 

In addition, 80% of patients declared that they would recommend the device to someone else. 

Globally, the human factors tested (age, sex, hand disability [Cochin score], extent of previous 

experience with self-injection [ie, expert or naïve]) had no impact on IFU device compliance. 

In particular, the lack of a Cochin score interaction indicated that the degree of hand disability 

is not a predictive factor of poor self-injection capability with this autoinjector.

Conclusion: This study demonstrated a high level of patient acceptance for self-injection with 

this autoinjector among patients with rheumatoid arthritis. In particular, patients with severe 

hand disability were able to successfully comply with device IFU.

Keywords: subcutaneous injection, autoinjector, human factors, usability, patient acceptance

Introduction
Chronic autoimmune inflammatory diseases, such as rheumatoid arthritis (RA), 

 multiple sclerosis (MS), and Crohn’s disease are progressive conditions associated 

with disability, morbidity, and mortality.1 The introduction of injectable, disease-

modifying drugs a decade ago has had a considerable impact on the progression of 

such diseases. These drugs arrest joint destruction, increase physical activity, and 

improve quality of life in patients with RA, and they also arrest disease exacerbation 

for extended periods in MS.2

Treatment nonadherence is considered to be a major issue in contemporary  medicine, 

and the World Health Organization claimed in 2003 that improving patient adherence 

to long-term therapies would be more beneficial than any biomedical  progress.3 
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 Consequently, patients’ adherence to treatment has become 

a major requirement for achieving optimal treatment efficacy 

and expected therapeutic outcomes.4

Several studies have demonstrated that self-injection 

versus injection by health care workers can increase patient 

treatment adherence and reduce costs by decreasing the 

frequency of hospital visits, which benefits patients in terms 

of cost, time, ease of use, improved self-esteem, and greater 

independence in their social, domestic, and professional 

lives.5,6

A recent multicenter observational study in patients with 

MS reported that 25% of 2,566 patients for whom data were 

available were nonadherent (defined as missing at least one 

disease-modifying drug injection over a 4-week period).7 

Among the nonadherent patients, 32% reported injection-

 related reasons for their behavior. Limited prospective data 

on factors that influence adherence to disease-modifying 

drugs in MS identified the following factors: problems 

with injecting; reduced manual dexterity, which can make 

the correct self-injection procedure physically problem-

atic; dependence on others; perceived lack of efficacy; and 

adverse events (injection site reactions and injection pain).8,9 

 Factors that influence compliance to injectable treatment 

in RA remain under-investigated, even though more newer 

injectable biologics are becoming available for use.10 As in 

MS, patients with RA have reduced manual dexterity, which 

can make the correct self-injection procedure physically 

problematic.

In response to these potential problems with injections, 

various injection technologies (for example, autoinjection 

devices) have been introduced, which are designed to improve 

the ease of use, safety, and reliability of injections, and to 

reduce pain.2  Autoinjectors automatically insert the needle and 

deliver a controlled dose of drug, such as the disease-modi-

fying drugs used by patients with MS and RA. Autoinjectors 

have been shown to provide a number of benefits, including 

a reduced risk of injection site reactions, reduced discomfort, 

and greater ease of use compared with manual (syringe plus 

needle) injections.11,12 The BD  Physioject (BD, Franklin Lakes, 

NJ, USA) has been specifically designed to help improve 

adherence to a subcutaneous (SC) injection schedule. Previ-

ous studies have demonstrated its performance and safety in 

healthy volunteers11 and its acceptance in patients with MS.13 

This study evaluated its usability in a cohort of patients with 

RA because, among chronic diseases, RA can be considered 

as the worst case of hand disability that might affect the 

patient’s ability to deliver their dose of the drug. The primary 

study objectives were to evaluate patient device acceptance  

among naïve and experienced users of autoinjectors among 

patients with RA. Patients were asked to rate the perceived 

required force to press the button, the perceived required force 

to press the autoinjector onto the foam pad during injection, 

and the perceived visibility of the end of the injection process. 

These are the three steps required for successful injection: 1) 

correctly activate the system (force to press the button); 2) 

button can be activated only if the system is correctly pressed 

to injection site (force to press the autoinjector); 3) do not 

remove the system before the end of the injection (end of 

injection visibility). The secondary objectives were to evaluate 

usability (ie, compliance with the device instructions for use 

[IFU]) in this population under chronic treatment conditions 

(repeated simulated injections).

Materials and methods
study design
This was a randomized, single-center, study conducted in 

France in compliance with Good Clinical Practice accord-

ing to European directives and French laws. Patients were 

recruited by the Rheumatology Department of the Univer-

sity Hospital of Grenoble between April 2010 and June 

2010, and were observed by a clinical research associate 

employed by this hospital. Two observers were trained by 

BD. Instructions were written to help observers standard-

ize their observations and communicate the same level 

of information to the patients. The testing environment 

simulated the environment of a physician’s office/clinic 

(for example, there was sufficient lighting, and only an 

observer was present with the patient in the testing room). 

Each patient performed a total of six simulated SC injec-

tions using a foam pad developed by BD (Figure 1), which 

was applied to the usual injection sites (ie, the abdomen 

and thigh).

Figure 1 simulated subcutaneous injections were performed in a foam pad, 
mimicking skin behavior.
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In phase 1 of the study, all patients were told that they 

were being given an autoinjection device meant to be used 

at home. Patients were randomized to receive full informa-

tion (ie, device IFU), some information about the injector 

and injection process, or no information before first use of 

the device (Figure 2 and Table 1). The external observer 

was unmasked regarding the information level. Patients 

in the “no information” subgroup were asked to do the 

best job they could to figure out how to use the autoinjec-

tor without any instructions. Patients who received some 

information were asked to carefully study the instructions, 

which were comprised of pictures and minimally writ-

ten explanations of the process. Patients’ questions were 

answered by repeating the provided  instructions. Patients 

in the full information subgroup were asked to carefully 

read the complete instructions and their questions were 

fully answered by the observer. Injections were also ran-

domized, as patients were instructed to inject a particular 

site on a particular side of the body. In phase 1, patients 

made two individual injections; they were monitored by 

an independent observer trained to be able to detect non-

compliance with device IFU.

In phase 2, all patients were provided with full informa-

tion about the device, and they were asked to make four 

repeated injections. Patients were again monitored by a 

trained independent observer.

As an exploratory objective at the end of study session 

to validate the foam pad, each patient performed two injec-

tions directly on his/her body using a needleless  autoinjector. 

 Compliance with device IFU and the patient’s level of 

acceptance of creating a skin fold during an injection were 

assessed.

Patients
Patients were recruited by the investigator (a rheumatologist) 

while they attended the clinic for treatment or for a medical 

consultation. If the investigator deemed that a patient was eli-

gible for self-injection, he or she was invited to participate in 

the study. In order to be representative of the RA population, 

a 1:3 ratio of males and females, respectively, was expected. 

No other eligibility criteria (or ratios) were applied. Patient 

age, degree of hand disability, and previous self-injection 

experience were recorded after inclusion, but there were no 

limits on these parameters. Hand disability was assessed 

using the Cochin score, a validated instrument commonly 

used in clinical trials and epidemiological studies in the RA 

population. This scores responses to 18 questions on daily 

from 0 (activity performed without difficulty) to 5 (impos-

sible to do).14,15 A minimum of 60 evaluable patients (ie, 

without missing data on the primary objective analysis) were 

required to be able to detect patient acceptance greater than 

80% (with a power of 88% and a risk 1 error of 5%). Recruit-

ment was halted after the 65th patient because 60 patients 

were evaluable. A total of 390 simulated injections were 

performed and analyzed.

study assessments
The survey questionnaire is presented in Table 2. Three 

questions (Q1–Q3) were used to assess the perceived ease 

and comfort of use, as reported by the patient after each 

phase. Patients completed an 11-point Likert scale (scores 

ranging from 0–10). To complete the patient device accep-

tance assessment concerning the system’s ease of use, each 

patient answered four complementary questions (questions 

Q4–Q7). For their willingness to adopt the device, there 

[44 injections][42 injections][44 injections]

65 rheumatoid arthritis patients

No information
(22 patients)

Some information
(21 patients)

Full information
(22 patients)

Randomization

Full  information
(65 patients)

All patients then      received full information

Phase 1 

[Number of
analyzed injections] 

Phase 2 

[Number of
analyzed injections] 

[260 injections]

Figure 2 study design.
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Table 1 information received by patients in each subgroup

Full information  
(eleven steps)

Some information  
(five steps)

No  
information

grasp autoinjector  
in the handling area

grasp the autoinjector  
(shown in image)

This is an 
autoinjector. 
Please proceed 
to make 
simulated 
injections

Use your other hand  
to withdraw cap

Firmly pull the cap

Use your free hand  
to create a skin fold

Perform skin fold
Push vertically on the  
autoinjector until you  
feel the stop point

Position the uncapped  
end of the autoinjector  
perpendicular to the  
skin fold
Push until feeling the  
stop-point
holding the autoinjector  
firmly against the skin, push  
the button either with the  
thumb or index finger

holding the autoinjector  
firmly against the skin,  
press button

Maintain pressure up to  
the stop-point all through  
the injection process  
(10 seconds)

injection process  
(10 seconds) is finished  
when movement stops

Maintain skin fold all  
through the injection  
process
During the injection, look  
at the stopper movement  
or count for 10 seconds  
before withdrawing the  
autoinjector
Withdraw the autoinjector  
in a perpendicular position

When injection is finished,  
withdraw the autoinjector  
in a perpendicular positionFinally, release the skin fold

were five specific questions in the survey addressing this 

parameter (Q8–Q12).

Usability (ie, patients’ compliance with device IFU) 

was evaluated by the independent observer who observed 

the handling of the autoinjector system during injections, 

while recording each error. Compliance with device IFU was 

assessed by analyzing the percentage of injections where all 

steps were correctly performed.

The effect of patients’ characteristics and human fac-

tors on patient device acceptance and device usability was 

assessed according to age, sex, Cochin score, previous prac-

tical experience in self-injection (naïve or expert patients), 

information subgroup (in phase 1), and side and site of the 

body used for simulated injections.

Data analysis
Data were analyzed using SAS version 9.2 (SAS Institute Inc, 

Cary, NC, USA). For the primary objective (ie, the detection 

of patient device acceptance .80% with a power of 88%), 

the type 1 error was set to 0.05 and a P-value of #0.05 was 

considered as statistically significant.

Eleven-point Likert scales were used to assess patient 

device acceptance across the three test criteria. Responses in 

the range of 0–5 on the Likert scale were classified as “not 

acceptable”, and responses in the range of 6–10 were classi-

fied as “acceptable.” A score of 8 points or above was con-

sidered as high acceptance. For each phase, an overall binary 

acceptability criterion, defined as an acceptable score ($6) 

for the three Likert scales (Q1–Q3) was also computed.

For each criterion, the proportion of patients acceptant 

was compared to 80% using a one-sided exact binomial 

test. Binary criteria were also compared between the two 

phases using McNemar’s test. Compliance with device 

IFU (usability) was analyzed by the following descriptive 

statistics: the number of missing data, mean, standard devia-

tion (SD), minimum and maximum, quartiles (quartile 1, 

quartile 2, and quartile 3), and two-sided 95% confidence 

intervals (CIs) for continuous variables; and the number 

of missing data, frequencies, percentages, and two-sided 

95% CIs (using the Cloper–Pearson exact method) for 

categorical variables.

To assess the effect of human factors on patient device 

acceptance and device usability, mean acceptance scores 

were analyzed and compared between subgroups (age, sex, 

Cochin score, previous practical experience in self-injection, 

information subgroup [in phase 1], and side and site of the 

body used for simulated injections) using mixed models 

analysis of variance using an autoregressive correlation 

structure.

Results
Patient population
All 65 patients with RA included in this study had Cochin 

scores #79 at baseline, which correspond with severe hand 

disability (Figure 3). Thirty-one patients were experienced 

(ie, had experiences with self-injection using a syringe and/

or an autoinjector prior to inclusion in the study) and 34 

were naïve. In phase 1, there were no major differences in 

patient profiles (ie, age, sex, Cochin score, and previous 

practical experience in self-injection) between the three 

study arms (Table 3). A total of 390 simulated injections 

were performed.

Patient device acceptance
In phase 2, patient device acceptance was high (ie, .8). 

A statistically significant number of patients (.90%; 

P,0.016) found each of the three test criteria (Q1, Q2, and 
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Table 2 survey questionnaire

Questions Response Phase(s)

Evaluation of patient acceptance with the three main device functions
 Q1.  The force required to press the button is suitable scale from 0 (fully disagree)  

to 10 (fully agree)
Phase 1 and 2

 Q2.  The force required to press the autoinjector onto the foam  
pad during the full duration of the injection process is suitable

 Q3.  The end of the injection process is visible
Evaluation of patient acceptance with complementary criteria
 Q4.  What score do you give for the ease of use of the autoinjector  

you tested in this study?
scale from 0 (not easy at all)  
to 10 (fully easy)

Phase 1 and 2

 Q5.  Overall, three steps are required to make an injection with this autoinjector  
(remove the cap, push until feeling the stop-point, and push on the yellow  
button). What score do you give for the simplicity of this process?

scale from 0 (not at all simple)  
to 10 (fully simple)

Phase 2

 Q6.  After removing the autoinjector from the foam pad, was it easy for you  
to see if some drug remained inside?

scale from 0 (fully disagree)  
to 10 (fully agree)

Phase 1 and 2

 Q7.  it is useful for me to be able to check that the injected dose was complete Phase 1
Assessment of patient’s willingness to adopt the device
 Q8.  Would you recommend somebody to use this autoinjector? scale from 0 (not at all probable)  

to 10 (fully probable)
Phase 2

If you need to receive an injectable treatment:  
 Q9.  Would you accept injections using a syringe performed by a nurse? scale from 0 (not at all probable)  

to 10 (fully probable)

 
Phase 2

Q10.  Would you accept injections with this autoinjector performed by a nurse?
Q11.  Would you accept self-injection with a syringe?
Q12.  Would you accept self-injection with this autoinjector?
Fully disagree 0 1 2 3 4 5 6 7 8 9 10 Fully agree

           Acceptance

         high acceptance

Abbreviation: Q, question.

3.1%
3.1%

0–9

69%
with mild
hand disability

31%
with severe
hand disability

50–59

60–69

70–79

40–49

30–39

20–29

10–19

12.3%

18.5% 16.9%

33.9%

6.2%

6.2%

Figure 3 Distribution of cochin scores (a measure of the severity of hand disability) in our study population (n=65).
Abbreviation: n, number.

Q3) to be acceptable. Overall patient device acceptance 

(Q1, Q2, and Q3) was also high (81.5%) in phase 2, but 

these scores did not reach statistical significance (P=0.451) 

(Table 4).

Perceived ease of use (Q4) and the simplicity of the 

three-step injection process (Q5) obtained high acceptance 

scores, with mean scores of around 9 out of 10. The mean 

score (±SD) for perceived ease of use (Q4) was 8.34 (±1.54) 

after phase 1 and 8.71 (±1.18) after phase 2. The perceived 

ease of use seemed to increase with utilization (Figure 4). 

For the simplicity of the three-step process (Q5), the mean 

score was 8.65 (±1.18).

The mean score for the ease of detecting the remain-

ing drug (Q6) in the autoinjector was 7.83 (±2.23), and the 
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mean score for the usefulness of this feature (Q7) was 8.97 

(±1.70). A total of 80% of patients declared that they would 

recommend the autoinjector to someone else (Q8) (ie, 80% 

of patients gave a score $6 for this question; the mean score 

±SD was 8.05±1.96). The willingness to adopt the autoinjec-

tor for further SC treatment was also very high; 90.8% of 

patients gave a score $6 for further self-treatment (Q12), 

and 73.8% would accept further treatment from a nurse 

(Q10) (Table 5).

The effect of human factors on patient 
device acceptance
The effects of different human factors are presented in Table 6. 

Hand disability (Cochin score) impacted patient device accep-

tance, and this was only in phase 1, where the percentage of 

patients who found the three test criteria to be “acceptable” 

was significantly higher in patients with lower degrees of 

hand disability (Cochin score ,30; P=0.018). There was no 

statistically significant difference in phase 2.

Table 4 Acceptance scores for device functions in phase 2

Mean score ±  
standard  
deviation

Percentage  
of patient  
acceptance*

95% 
confidence 
interval

Q1. Button force 8.2±2.0 90.8% 80.98%, 96.54%
Q2. Press force 8.4±1.8 92.3% 82.95%, 97.46%
Q3.  Visibility end  

of injection
8.8±2.0 90.8% 80.98%, 96.54%

Q1 and Q2 and Q3 81.5% 69.97%, 90.08%

Note: *A score of 6 points or above on the 11-point likert scale was considered 
as acceptance.
Abbreviation: Q, question.

Table 3 selected baseline characteristics of patients included in phase 1

Characteristics Information group in phase 1

No information  
(N=22)

Some information  
(N=21)

Full information  
(N=22)

Total 
(N=65)

Age group, n (%)
 18–65 years 16 (72.7) 17 (80.9) 18 (81.8) 51 (78.5)*
 66–80 years 6 (27.3) 4 (19.1) 4 (18.2) 14 (21.54)
sex, n (%)
 Male 5 (22.7) 4 (19.1) 6 (27.3) 15 (23.1)*
 Female 17 (77.3) 17 (80.9) 16 (72.7) 50 (76.9)*
Previous experience with self-injection, n (%)
 Yes (expert patients) 13 (59.1) 8 (38.1) 10 (45.4) 31 (47.7)*
 no (naïve patients) 9 (40.9) 13 (61.9) 12 (54.6) 34 (52.3)*
Degree of hand disability (cochin score), n (%)
 Mild hand disability (0–29) 17 (77.3) 14 (66.7) 14 (63.6) 45 (69.2)*
 More severe disability (30–79) 5 (22.7) 7 (33.3) 8 (36.4) 20 (30.8)*

Note: *subgroup size ($15) meets the requirements of the Us Food and Drug Administration’s Draft guidance on human Factors.
Abbreviation: n, number.

Concerning the other parameters of patient device accep-

tance (ie, perceived ease of use and simplicity of the process 

in three steps; ease and usefulness in detecting the remaining 

drug; and willingness to recommend the tested autoinjector 

to someone else and to accept a further treatment by self-

injections with the tested autoinjector), age group seems to 

impact the mean device acceptance score to the greatest degree 

(see Table 6), and previous experience in self-injection has 

an effect that approaches statistical significance (P=0.05) for 

ease of use.

Autoinjector usability in patients with rA
In phase 2, all patients were in “full information” condi-

tions, so there was no difference in the information provided 

between the groups. A total of 85.3% of the eleven steps were 

properly performed by the patients (Figure 5).

The effect of human factors on usability
An analysis of the effects of the same factors was performed 

for compliance with device IFU (ie, the percentage of injec-

tions where all of the steps were performed correctly), but 

no effect was detected. In particular, the Cochin score had 

no significant impact on the percentage of correct steps 

(83.9% versus 88.8% for Cochin scores of ,30 and 30–79, 

respectively; P=0.088) (Figure 5). These results indicate that 

the degree of hand disability was not a predictive factor of 

poor self-injection capability.

Device performance
During the study, all of the automated features and other 

functions of the device (button activation, full volume 
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Table 5 Willingness to accept further subcutaneous treatment 
(four different treatment configurations)

Mean score ±  
standard  
deviation

Percentage  
of patient  
acceptance*

95% 
confidence 
interval

 Q9.  Would you accept  
injections with a  
syringe performed  
by a nurse?

7.9±2.7 81.5% 72.11%, 
90.97%

Q10.  Would you accept  
injections with  
this autoinjector  
performed by  
a nurse?

7.5±3.0 73.8% 63.16%, 
84.53%

Q11.  Would you accept  
self-injection with  
a syringe?

4.3±3.5 36.9% 25.19%, 
48.66%

Q12.  Would you accept  
self-injection with  
this autoinjector?

8.7±2.0 90.8% 83.73%, 
97.81%

Note: *A score of 6 points or above on the 11-point likert scale was considered 
as acceptance.
Abbreviation: Q, question.

0

Phase 1
N=65

Phase 2
N=65

Total population
N=130

1 2 3 4 5 6 7 8 9 10 Fully easyNot easy at all

Figure 4 Patients’ acceptance about the ease of use of the autoinjector (Q4).
Abbreviations: n, number; Q, question.

delivered, and needle cover automatically activated) worked 

correctly regardless of which human factors were being 

tested. The needle cover automatically activated on every 

occasion (390 injections) and no accidental activations were 

observed.

Foam pad validation
Compliance with device IFU and patient acceptance of 

the required skin fold during the injection with the needle-

less system used on the body were completely similar to 

that observed with the system used with the foam pad. 

These results validate the ability of the foam pad developed 

by BD to replace injection on the body, as simulated injection 

on this foam pad did not impact the study’s results.

Discussion
Reduced manual dexterity (which can make self-injection 

of drugs physically problematic), dependence on others, 

perceived lack of efficacy, and adverse events (such as injec-

tion site reactions and injection pain) are the main reasons 

for treatment noncompliance identified in patients suffering 

from chronic diseases such as RA.

Overall, the characteristics of patients enrolled in the 

study and the study results were in line with previously 

published data.15–19 The study met the design requirements 

for the numbers of patients enrolled (at least 60 patients 

were required in order to assess the primary objective), and 

the ratio of males to females (23.1% of patients were male, 

which reflects the range of males [10%–30%] in the typical 

population that have RA).16,17

In the study population, 74% of patients were aged 

41–65 years old. Patients were directly recorded into age 

bands rather than by their actual ages, so it was impossible 

to calculate the mean age, but these descriptive results seem 

concordant with published data from three studies, which 

assessed the mean age of cohorts of patients with RA between 

54 and 59 years of age.15,18,19

In our study population, 31.8% of patients reported 

medium or severe hand disability (Cochin score .30), and 

more than 12% had a Cochin score .50. The investigator 

thought that he subconsciously filtered high hand disability 

(ie, those with a high Cochin score) when he had to assess 
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Figure 5 compliance with device instructions for use.
Note: The data are presented as the mean percentage of injections with all steps performed correctly by training group, by classification, and overall (N=260; 65 patients 
in phase 2 performing four injections).
Abbreviations: info, information; n, number; Abdo, abdomen.

Table 6 effect of human factors on patient device acceptance and willingness to adopt

Mean score ±  
standard  
deviation  
(degree of  
significance)

Patient device acceptance* with Willingness to adopt* the device

All three  
main device  
functions  
(Q1–Q3)

Ease of  
use (score) 
(Q4)

Three-step  
process  
simplicity  
(score) 
(Q5)

Ease of  
detection of  
the remaining  
drug 
(Q6)

Usefulness of  
the detection  
of the remaining  
drug 
(Q7)

Willingness  
to recommend  
it to someone  
else  
(Q8)

Willingness to 
accept self-
injections with 
the autoinjector 
(Q12)

Total population 66.7% 8.52±1.38 8.65±1.37 7.83±2.23 8.94±1.83 8.05±1.96 8.66±1.99
Age, years
 ,65 (n=51)
 .65 (n=14)

84.3%
71.4%
(ns)

8.96±0.89
7.79±1.63
(P,0.01)

8.94±1.14
7.57±1.65
(P,0.01)

7.98±2.32
7.24±1.79
(ns)

9.00±1.83
8.89±1.17
(ns)

8.45±1.49
6.57±2.74
(P,0.05)

8.98 ±1.87
7.50±2.03
(P,0.02)

sex
 Female (n=50)
 Male (n=15)

80%
82%
(ns)

8.72±1.13
8.67±1.40
(ns)

8.52±1.46
9.07±0.96
(ns)

7.66±2.28
8.40±1.97
(ns)

8.81±1.83
9.50±1.07
(ns)

8.0±1.71
8.2±2.7
(ns)

8.64±2.04
8.73±1.87
(ns)

hand disability (cochin score)
 0–29 (n=40)
 30–79 (n=25)

 0–29 (n=40)
 30–79 (n=25)

Phase 1:
78.6%
47.4%
(P=0.018) 

8.76±1.15
8.6±1.27
(ns)

8.78±1.35
8.35±1.42
(ns)

8.18±1.96
7.05±2.58
(ns)

9.101±1.86
8.88±1.30
(ns)

7.98±2.05
8.2±1.79
(ns)

8.82±1.75
8.3±2.45
(ns)

Phase 2:
84.4%
75.0%
ns

experience with self-injection
 Yes (n=31)
 no (n=34)

90.3%
73.5%
(ns)

8.74±1.15
7.97±1.77
(P=0.05)

8.58±1.46
8.71±1.31
(ns)

8.13±2.10
7.56±2.32
(ns)

8.69±2.08
9.22±1.22
(ns)

7.97±2.14
8.21±1.81
(ns)

8.84±1.79
8.50±2.1
(ns)

Note: *A score of 6 points or above on the 11-point likert scale was considered as acceptance.
Abbreviations: Q, question; N, number; NS, not statistically significant.
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RA patient eligibility for self-injection in his daily practice. 

On the contrary, the study population characteristics dem-

onstrate that the proportion of patients with high hand dis-

ability, and yet who were also judged to be eligible for and 

successful at self-injection, was higher than expected by the 

investigator, and it was similar to that observed in the general 

RA  population. Indeed, the distribution of Cochin scores is 

similar to that described in the literature in a cohort study 

that included 55 consecutive ambulatory and hospitalized 

patients with RA, 75% had a mild hand disability (Cochin 

score ,30).15 The mean Cochin score was 19.51 (±17.94; 

range: 0–65; quartile 1=6, quartile 3=30). In this cohort study, 

patients were not necessarily eligible for self-injection.

Among published studies concerning patient acceptance 

with autoinjectors, only one assessed the overall patient 

acceptance.20 The others assessed isolated acceptance crite-

ria such as ease of use, willingness to pursue the treatment 

with the tested autoinjector, or device preference.13,21–24 One 

survey of overall patient acceptance in 61 patients measured 

acceptance of the utilization of an electronic autoinjector 

(Easypod®; EMD Serono, Rockland, MA, USA) to administer 

a hormone. After 15 days, 98% of responders had a good or 

very good opinion about the device, and 87% expressed a 

preference for using the device for a future treatment.20 How-

ever, the method used in the study was questionable: each 

question had only three possible answers (bad, good, or very 

good). Moreover, the number of “very good” answers was 

not published, and the study addressed a pediatric population, 

so comparing these published data with the present study 

might not be useful.

The increase in perceived ease of use was also observed 

in a clinical trial assessing the effective use of an autoinjec-

tor (Avonex®; Biogen Idec Inc, Cambridge, MA USA) in 

74 patients with MS.23 The ease of use scores were similar to 

those observed here, and they increased from the first injection 

(mean score of 8.1) to the fourth score (mean score of 9.1).

In a recent survey, patients were asked to identify the 

characteristics of an ideal autoinjector.22 The most frequently 

cited characteristics included the ability to carry out the injec-

tion simply and swiftly in just a few steps, drug release only 

upon skin contact, and prevention of accidental activation. 

This present study demonstrated high acceptance scores for 

ease of use and process simplicity.

The results of the present study agree with those of 

the more recent MOSAIC study,13 which used a variant 

(RebiDoseTM; Merck Serono, Geneva, Switzerland) of the 

autoinjector used here. That 12-week, Phase IIIB clinical trial 

conducted with 121 patients with MS evaluated the ease of 

use of the autoinjector, as well as its functional  reliability. 

After the first injection, 93.6% of patients answered that the 

injection was easy (36.7%) or very easy (56.9%), as measured 

on a five-point scale (with responses ranging from very dif-

ficult to very easy). The lack of accidental activations in this 

study also concurs with the findings from a previous study 

involving 480 real injections.11

Results comparing patients’ willingness to recommend 

an autoinjector to someone else are difficult to find. The only 

results available in the literature concern a study conducted 

with real SC injections in a 1-year contraception study 

in which patients self-injected once every 12–14 weeks.25 

Fifty women were included after having undergone training 

in a simulated arm, and they made a first successful self-

injection, which was observed by an investigator. A total of 

94% of these women answered that they were (somewhat) 

likely to recommend self-injection.

The willingness to accept further SC treatment by self-

 injection with the BD Physioject™ was very high (90.8% of 

patients gave a score $6); this result is higher than that of the 

MOSAIC study, where 73% of patients said they would continue 

to use the experimental autoinjector if it became available, but 

it was similar to the findings of another study in which patients 

were using an autoinjector to take hormones (87% would like 

to pursue use of the device for a future treatment).13,20

Compliance with device IFU was excellent in both naïve 

and experienced patients, with 85% of patients able correctly 

to perform 100% of the injection steps. In phase 1, compli-

ance with device IFU in patients in the “full information” 

group (mean: 97%; range: 64%–100%; 95% CI: 92.4%, 

99.2%) was higher than in an earlier study in 40 healthy 

volunteers, where the mean compliance rate was 93% (range: 

40%–100%; 95% CI; 79.6%, 98.4%).11 Two reasons might 

explain this: first, the study in healthy volunteers was con-

ducted with an earlier version of the IFU – the version used 

in the present study incorporated key learnings from this 

previous study; second, patients with RA felt more concerned 

by the RA treatment and they were more experienced in this 

type of treatment than healthy volunteers. The results pertain-

ing to compliance with device IFU from the present study 

are similar to those for an autoinjector used in a Phase IIIB 

open clinical trial conducted among patients with MS where 

the overall success rate was 89%.23

Globally, the effect of the human factors tested (age, 

sex, hand disability, previous practical experience with self-

injection) did not significantly impact scores for autoinjector 
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usability in this cohort of patients with RA. This absence of 

effect on the usability of the same device confirms the find-

ings of the MOSAIC study, which found that neurological 

and cognitive deficits, as well as fatigue, generally had no 

influence on ratings of satisfaction, functional reliability, or 

ease of use among patients with MS.13

A threshold of 80% was chosen for comparisons of 

patient acceptance because it was the threshold considered 

as satisfactory in several acceptance studies.21,28,29

The robustness of the method used to assess the effect of 

human factors – and, hence, the confidence in the observed 

results – is high. Indeed, although this study was conducted 

prior to the publication of the US Food and Drug Administra-

tion’s draft guidance about human factor studies, the method 

used was compliant with this new guidance concerning sample 

size and user environement.30 If users with distinctly differ-

ent characteristics (for example, age, skill sets, or experience 

levels) are going to use a new device, this guidance indicates 

that validation testing activities should include 15 patients 

from each major user group. In the present study, the number 

of patients in each subgroup was close to or greater than 15, 

irrespective of the factor being tested (see Table 2).

limitations of the current study
The methods and tools used in this study were based on those 

used in other published studies; the most common tool used to 

assess patient satisfaction and acceptance is the Likert scale, 

either with a 1–5-point or 0–10-point format.6,22,23,25–27 The 

0–10-point scale is a tool commonly used in studies assessing 

acceptance of autoinjectors,22,23 and it was the scale used in a 

previous BD marketing study, which is the main reason why 

it was used in this study; however, for performance criteria 

such as ease of use, a 1–5-point scale could have been more 

powerful.

The questionnaires used to capture information relevant 

to the evaluation of patient device acceptance were not for-

mally validated prior to this study. A self-injection assessment 

questionnaire using a 1–5-point Likert scale was published 

after the conduction of the present study, and it was demon-

strated to be a valid and reliable tool for RA patients to use 

to assess their success in giving self-injections, while also 

determining the likelihood with which they would adhere to 

a self-injection regimen.6 This tool could be used in a further 

study with this autoinjector to assess the perceived advan-

tages and the potential barriers to self-injection (including 

the psychological, social, and physical barriers, as well as 

the level of acceptance of self-injection and willingness to 

continue the treatment by self-injection).

This study was a monocentric study conducted in France 

alone. Even if the sample size and RA population represen-

tativity were considered, a larger scale study may reinforce 

our results.

Conclusion
This study found high patient acceptance of the autoinjector 

in each of the tested criteria. In the full information group, 

compliance with device IFU was excellent in naïve and 

experienced patients, regardless of the patient’s age and 

degree of hand disability. This means that even patients with 

severe hand disability can comply with device IFU, while 

managing self-injection successfully. Therefore, the find-

ings of this study add to the evidence supporting the use of 

autoinjectors to help improve treatment compliance among 

patients with chronic diseases.
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