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Objective. To determine if a diabetes management exercise would change pharmacy students’ fear and
perceived pain associated with injection and fingertip lancing.
Methods. Before and after a 1-week experiential exercise of living with diabetes, students completed
questionnaires measuring fear of injection and self-testing and recorded the level of perceived pain
associated with injection and fingertip lancing. Anticipated (baseline) and experienced (follow-up)
scores were compared.
Results. Forty students returned both baseline and follow-up survey instruments. Reported levels of
fear decreased significantly for self-injection (p,0.0001) and self-testing (p50.0089) after the exer-
cise. Experienced pain was also significantly lower than anticipated pain for both injection (p,0.0001)
and fingertip lancing (p50.013). Experienced pain of injection was significantly lower than fingertip
lancing (p50.017).
Conclusion. Participation in the exercise significantly reduced pharmacy students’ fear and perceived
pain associated with injection and fingertip lancing. Students can use information gained from their
experiences when helping patients manage diabetes.
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INTRODUCTION
Almost 1 in 10 people in the world have diabetes,

a chronic diseasewith significant implications on individ-
uals and our health care system.1 To help manage the
elevated blood glucose levels associated with diabetes,
most clinical practice guidelines recommend routinemon-
itoring, an activity that requires fingertip lancing to obtain
a small droplet of blood.2,3 In addition, all patients with
type 1 diabetes and some patients with type 2 diabetes
require daily insulin injections. Although both activities
can help control blood glucose and reduce the risk of di-
abetes-related complications,4-6 few patients follow the
recommendations for self-monitoring of blood glucose.7

A commonpatient-level barrier to self-monitoring of
blood glucose and injecting insulin is the fear of pain
associated with injection and with fingertip lancing.8,9

Several studies have examined patient fear of injecting
and self-testing.8,10,11 However, little is known about the
health care provider’s feelings towards these activities.
Indeed, it is important to know how health care providers

feel about injection and self-testing because their opin-
ions may influence how advice is provided to patients.12

It is also beneficial to determine if misconceptions about
the fear and pain of injection and of fingertip lancing
could be changed.

In 2011, Diamond and Matok reported it was possi-
ble to change pharmacists’ perceptions of the pain asso-
ciated with insulin pen injections and fingertip lancing
with a group teaching session.13 We wanted to know if
an experiential educational exercise would help change
student attitudes towards these activities. We hypothe-
sized that participation in a 1-week experiential exercise
about diabetes would reduce student fear and perceived
pain associated with injection and fingertip lancing.

METHODS
The Faculty of Pharmacy and Pharmaceutical Sci-

ences Pharmacy, University of Alberta provides a 4-year
program leading to a bachelor’s of science degree in phar-
macy, which is the entry-to-practice degree in Alberta,
Canada. In the third year of this program, students are
asked to complete a diabetes homework assignment as
part of a course covering disorders of the endocrine or-
gans. The goal of this homework exercise is to give stu-
dents an opportunity to experience feelings people with
diabetes face every day when managing this disease. At
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the beginning of the exercise, students are “diagnosed”
with type 2 diabetes and told they must carefully manage
their blood glucose over the next week. Two major com-
ponents of the exercise are self-monitoring of blood
glucose and administration of mock insulin injections.
Students are instructed to check their blood glucose twice
daily using a lancing device and standard blood glucose
meter. They are also instructed to use an empty insulin pen
to administer mock injections twice daily.

A structured small-group training session is used
to educate students on the proper techniques for self-
monitoring of blood glucose and administering mock in-
sulin injections. Pharmacists who have active diabetes
practices lead these sessions and the content is con-
sistent with current guideline recommendations and
training material provided to patients who are starting
insulin.3,14,15 The session runs for 50 minutes with a ra-
tio of 8 students to 1 pharmacist in each session. Students
are encouraged to attempt at least one blood glucose check
and mock insulin injection while they are directly super-
vised by the pharmacists.

We evaluated the effect of this program on students’
fears and perceived pain of injection and self-testing dur-
ing the 2013 offering of this homework exercise. The
University of Alberta Health Research Ethics Board ap-
proved the conduct of this study and all students who
participated provided written informed consent.

Students were asked to complete a baseline survey
and return it at the beginning of the training session for the
experiential exercise. The follow-up survey was admin-
istered at the end of the 1-week exercise. Both surveys
contained the Diabetes Fear of Injecting and Self-Testing
Questionnaire (D-FISQ) developed by Snoek and col-
leagues and a pair of 100 mm visual analogue scales.8,10

In addition to the D-FISQ and visual analogue scales, we
collected information on respondent age and sex, number
of blood glucose checks and mock insulin injections ad-
ministered during the week, and a unique identification
code to help match baseline and follow-up surveys for
each participant.

The D-FISQ contains 2 subscales to measure a re-
spondent’s fear of self-injecting and fear of self-testing
separately.8,10 Each item is presented as a statement with
responses ranging from 0, almost never, to 3, almost al-
ways. The fear of self-injecting subscale has 8 statements
and the summary score can range from 0 to 24. The fear of
self-testing subscale has 9 statements and the summary
score can range from 0 to 27. This questionnaire is con-
sidered a reliable and valid instrument for evaluating fear
of needles and lancets in people with diabetes.8,10,11

Two horizontal 100 mm visual analogue scales were
used in each survey to measure perceived pain associated

with fingertip lancing and mock insulin injections. Both
visual analogue scales were anchored with “no pain” and
“worst imaginable pain.” Respondents were asked to
draw a vertical line at the point on this line that best
represents the level of their anticipated (baseline) and
experienced (follow-up) pain. Values from these scales
are the distance between the left anchor (“no pain”) and
the respondent’s mark, measured in millimeters.

Our primary hypothesis was that participation in the
experiential exercise would reduce student fear and per-
ceived pain associated with fingertip lancing and injec-
tion. To test this hypothesis, we compared anticipated
(baseline) and experienced (follow-up) scores using the
Kruskal-Wallis rank test. Because we had 4 separate out-
come measures (fear of self-testing, fear of self-injection,
perceived pain of fingertip lancing, and perceived pain of
injection) to evaluate the effect of the experiential exer-
cise, we used the Bonferroni adjustment for multiple test-
ing and adjusted the alpha level for significance to
p,0.013 for our primary analyses.

In a secondary analysis, we were interested in de-
termining if student opinions at the end of the exercise
were different for fingertip lancing compared to injecting.
To examine students’ fear of these activities, follow-up
scores for the self-testing and self-injection subscales of
the D-FISQwere compared using theKruskal-Wallis rank
test. Experienced (follow-up) pain scores from the visual
analogue scales for fingertip lancing and injection were
also compared using the Kruskal-Wallis rank test. For
both comparisons, a p,0.05 was considered significant.

We chose to use nonparametric statistics to test our
comparisons because responses to the D-FISQ and visual
analogue scaleswere not normallydistributed.All analyses
were conducted using Stata 13 (StataCorp LP, College
Station, TX).

RESULTS
Of the 125 students enrolled in the third year of our

program, 85 (68%) returned the baseline survey and
52 (42%) returned the follow-up survey. From the re-
turned surveys, we were able to identify 40 matched pairs
of baseline and follow-up surveys. Our main analyses
were conducted using the information provided by these
40 students. A sensitivity analysis, using information
from all returned surveys, was similar in direction, mag-
nitude, and significance (reported in Appendix 1).

Mean age of the 40 students with matched baseline
and follow-up surveys was 24 (62) years, and 78% were
women. These characteristics were similar to the remain-
ing 85 students and therefore our sample was reasonably
representative of the third year class. Twenty-seven
(68%) students reported checking their blood glucose at
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least once daily during the experiential exercise. How-
ever, only 13 (33%) administered amock injection at least
once daily during the same time period.

Baseline scores for the fear of self-injection and self-
testing were similar (Table 1). By the end of the 1-week
exercise, students reported significantly lower levels of
fear.Moreover, over half of the respondents reported a fear
of self-injection score #2 and a fear of self-testing score
#1, suggesting students had low levels of fear of these
activities after the experiential exercise was completed.

Prior to the start of the experiential exercise, students
reported that they anticipated the insulin injection would
be slightly more painful than fingertip lancing (Table 1).
After the exercise, experienced pain was significantly
lower for both injection and fingertip lancing. In addition,
students reported the pain from an injection was signifi-
cantly lower than the pain from fingertip lancing.

DISCUSSION
Most people with diabetes are asked to perform pain-

ful activities such as lancing their finger to check blood
glucose levels or self-administering insulin injections to
help manage elevated blood glucose levels associated
with this chronic disease. Health care professionals are
responsible for helping these patients learn proper tech-
niques and incorporate these activities into their daily
routines. Although we have evidence-based guideline
recommendations to help support many of these educa-
tional activities, clinician opinionsmay also influence the
advice we provide.2,3,12,16 For example, clinicians often
believe that fear of injections are a critical barrier to in-
troducing insulin in patients with type 2 diabetes and,
therefore, may delay introducing this therapeutic alterna-
tive.12,16 However, patients appear to rate other concerns,
like addiction to insulin, the complexity of insulin regi-
mens, and perceived restrictions on lifestyle, as more im-
portant compared to the fear of injection pain.12,16 It would
seem, therefore, that educating health care professionals

about the perceived level of pain associated with injection
may reduce some, but not all, barriers to the introduction of
insulin in patients with type 2 diabetes.

Diamond andMatok demonstrated that participation
in an educational session significantly reduced perceived
pain of injection and fingertip lancing.13 In their study,
pharmacists were asked to report the perceived level of
pain using a 100 mm visual analogue scale. Observations
from our study are consistent with those from Diamond
and Matok, whereby baseline perceptions of pain were
significantly higher than the reported levels of experi-
enced pain. In addition, both groups thought the insulin
pen injectionwould bemore painful than fingertip lancing
before the educational sessions; however, after experienc-
ing both an injection and fingertip lancing, pharmacists
and pharmacy students reported the latter was signifi-
cantly more painful. Our study builds on the observations
from Diamond andMatok by illustrating that student fear
of injection and self-testing also decreased significantly
after the experiential exercise.

The pain of injection and fingertip lancing our stu-
dents experienced is an important teaching tool to prepare
them for situations in which patients are considering the
addition of insulin to their diabetes management strategy.
Patients, much like the students at the start of the exercise,
may perceive that a needle will be more painful than the
fingertip lancing. However, after participating in this ex-
ercise, students would be able to tell patients about the
difference in pain they personally experienced between
the fingertip lancet and insulin pen needle.

Observations from our study should be interpreted in
light of its limitations. First and foremost, this was an un-
controlled, before-and-after design. Although this was an
acceptable, pragmatic method for evaluating effect of the
experiential exercise, a control groupwould have strength-
ened the causal inference. Second, prior student experience
with insulin injections and fingertip lancing could have
affected baseline measures of fear and perceived pain

Table 1. Reported Levels of Fear and Perceived Pain Before and After a 1-Week Experiential Exercise in Diabetes Management
(40 Students with Paired Baseline and Follow-up Surveys)

Baseline Follow-up Difference*

Fear of Self-Injection† 8 (5-12) 2 (0-7) ,0.0001
Fear of Self-Testing† 7 (1-12) 1 (0-8) 0.0089

Between-Scale Difference* 0.20 0.53
Perceived Pain of Injection‡ 30 (21-50) 8 (2-13) ,0.0001
Perceived Pain of Fingertip Lancing‡ 23 (11-35) 14 (6-26) 0.013

Between-Scale Difference* 0.11 0.017

Values are reported as median (interquartile range)
* Groups compared using Kruskal-Wallis rank test
† Measured using the Diabetes Fear of Injection and Self-Testing Questionnaire8,10
‡ Measured using a 100 mm visual analogue scale
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and decreased effect of the experiential exercise. Third, our
study shared the limitationnotedbyDiamondandMatok in
their study, in that we asked students to use an empty in-
sulin pen for the mock injections. The added pressure re-
quired to depress the plunger into an insulin cartridge could
increase the pain experienced by patients. Fourth, our sam-
ple size was relatively small, with only 40 students pro-
viding both baseline and follow-up surveys. However, we
were able to observe significant reductions in all 4 outcome
variables (fear of self-injection, fear of self-testing, per-
ceived pain of injection, and perceived pain of fingertip
lancing) even after adjusting our threshold of significance
for multiple tests.

CONCLUSION
We observed that participation in an experiential ex-

ercise significantly reduced pharmacy students’ fear and
perceived pain of injection and fingertip lancing. Students
can use information gained from their experiences when
helping patients manage diabetes.
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Appendix 1. Reported Levels of Fear and Perceived Pain Before and After a 1-Week Experiential Exercise in Diabetes
Management (Information from all Baseline and Follow-up Surveys)

Baseline (n=85) Follow-up (n=52) Difference*

Fear of Self-Injection† 11 (7-14) 4 (0-9) ,0.0001
Fear of Self-Testing† 9 (3-14) 2 (0-8) ,0.0001

Between-Scale Difference* 0.18 0.17
Perceived Pain of Injection‡ 31 (22-52) 10 (3-21) ,0.0001
Perceived Pain of Fingertip Lancing‡ 20 (10-39) 16 (7-26) 0.067

Between-Scale Difference* 0.0008 0.041

Values are reported as median (interquartile range)
* Groups compared using Kruskal-Wallis rank test
† Measured using the Diabetes Fear of Injection and Self-Testing Questionnaire8,10
‡ Measured using a 100 mm visual analogue scale
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