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RESEARCH DESIGN A N D METHODS— One hundred forty-four adolescents completed the confidential questionnaire developed for this study. Glycohemoglobin was also obtained for each individual.
RESULTS — Within the 10 days before their clinic visit, many adolescents admitted
to engaging in various mismanagement behaviors, with 25% admitting to missing
shots. Parents tend to underestimate adolescent mismanagement. Missing shots was
significantly related to poor control (P < 0.01). Older adolescents engaged in more
mismanagement than their younger cohorts (P < 0.001). The questionnaire factored
into two subscales: blatant mismanagement and faking.
CONCLUSIONS — This study shows the importance of recognizing the prevalence of mismanagement among adolescents.

A

major impediment to maintaining
the health of individuals with diabetes is poor adherence to the prescribed regimen. The complex, multifaceted regimen makes nonadherence highly
probable. Adolescents with insulin-dependent diabetes mellitus (IDDM) are
less likely to adhere to their prescribed
medical regimens than either their
younger or older cohorts (1-4). Studies
suggest that readmissions for diabetic ke-

toacidosis are primarily due to major deviations from recommended therapy,
such as missing insulin shots (5-9). Nevertheless, the prevalence of poor adherence among adolescents and its contribution to poor control remain unclear. This
may be true, in part, because none of the
existing studies directly asked about
missing shots or other major deviations
from the regimen (3,10-16).
The first aim of the present study
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RESEARCH DESIGN AND
METHODS
Subjects
All IDDM patients between the ages of
11 and 19 at least 1 year post-diagnosis,
literate, and without a major psychiatric
diagnosis were considered eligible to participate in the study. Asked to participate
were 156 adolescents (cared for by the
same multidisciplinary diabetes team in
an American Diabetes Association-approved education program) attending
consecutive diabetes clinic outpatient appointments at our hospital; 144 adolescents agreed (mean age 14.6 years, SD =
2.3). The group was equally divided between males and females. Of those providing race information, 94 were white,
41 were black, and 5 were "other." The
range for duration of diabetes was 1-16
years (mean = 5.34, SD = 3.62).

Measures
The diabetes mismanagement questionnaire is a 10-item multiple-choice test
(see APPENDIX). Items were derived from
self-reports by patients seen in our clinic,
in educational groups, and in therapy sessions. The questions addressed three ba-
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OBJECTIVE — To document the existence and prevalence of adolescent-generated
diabetes management techniques.

was to document the existence and prevalence of adolescent-generated management techniques or diabetes mismanagement. We were particularly interested in
two major behaviors: missing shots and
making up results of/missing blood tests,
although other regimen behaviors were
deemed vital to the study. The second aim
of the study was to evaluate the reasons
given by adolescents for their mismanagement. Finally, the study was designed to
assess the relationship between mismanagement and glycohemoglobin. Further
explorations of these issues are of paramount importance, since adolescents
may believe they are doing something
adaptive, when in reality, mismanagement can have dangerous physiological
implications.

Diabetes mismanagement

Table 1—Admitted and perceived mismanagement in 10 days before clinic visit
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Adolescent mismanagement
Table 1 displays the admitted mismanagement practices of our adolescents
within the 10 days before their most recent clinic visit. A relatively large number
of adolescents admit to some mismanagement behaviors, with 25% admitting to
missing their insulin shots at least once
within the 10 days before their clinic visit.

Youths refers to teens who admit to engaging in that behavior at least once. Parents refers to those who
believe their teens engage in that behavior. Doctors refers to mean and range of physicians' estimates of the
percentage of youths in their practice who engage in that behavior.

sic areas of diabetes care: blood testing,
insulin shots, and diet.
Subjects were asked how many
times (within the past 10 days) they had
engaged in the various behaviors. The
questionnaire was scored on a likert-type
scale, with answers ranging from 1 (never) to 5 (frequently). In keeping with our
specific interest in missing shots and
blood tests, two additional questions
were posed. One asked for reasons why
shots were missed, and the other asked
for reasons why blood tests were missed.
A list of possible answers were provided,
as were blank spaces for adolescents to fill
in additional answers.
Glycohemoglobin was measured
by Quickstep column (Bio-Rad, Richmond, CA). This test was excluded in
three patients known to have abnormal
hemoglobin.
Procedure
The study's purpose was reviewed with
each participant. Anonymity was ex-
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plained and assured to each subject. After
adolescents completed the questionnaire,
a blood sample was obtained for an
HbAlc.
We were interested in comparing
the admitted mismanagement practices of
our adolescents with the expectations for
mismanagement held by both parents
and pediatric endocrinologists. Toward
the end of our study, 55 consecutive parents who accompanied their adolescents
to clinic were asked to respond to each
item in the way they believed their teenager would. No one refused. In addition,
56 physicians who work with adolescents
and are members of the Lawson-Wilkins
Pediatric Endocrine Society were asked to
estimate the frequency of each mismanagement behavior among the adolescents
in their practice. These physicians do not
work with the patients who participated
in the present study. Twenty-two physicians completed and returned this questionnaire.

Parent estimates of mismanagement
The agreement between parents and teens
was assessed by comparing the answers of
the 55 parents and their teenagers on each
of the 10 questionnaire items. Initial analyses of the questionnaire data revealed
that the distribution is skewed. Therefore,
Fisher's exact probability tests were performed (Table 2). These analyses revealed
significant differences between parents'
perceptions and their teenagers' responses for missing shots and for taking
extra insulin to cover eating inappropriate foods. Two other items approached
significance: missing injections and then
taking extra insulin to cover and making
up blood test results because the real ones
were too high. Parents underestimated
the frequency with which teenagers engage in a variety of mismanagement behaviors.
Physician estimates of
mismanagement
Only 22 of the 56 physicians surveyed
completed and returned the questionnaire. Therefore, the following data must
be viewed with caution (Table 1).
Reasons offered for missing
shots/tests
Forgetting to take insulin shots or blood
tests was the most commonly cited reason
for missing these tasks (Table 3). With the
exception of forgetting, however, the is-
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Missed insulin injection
Missed injection and then took extra
to cover
Made up blood test results because
did not do test
Took extra insulin to cover
inappropriate food
Ate inappropriate food
Missed meals and snacks
Fixed blood glucose monitor to give
lower number
Changed test strip to give lower
number
Made up blood test results because
real ones were too high
Faked illness

144
Youths

RESULTS— The mean HbAlc for this
population was 8.0, SD = 1.55 (normal
range 4.9-6.1). The median was 7.6 and
the mode was 7.4.

Weissberg-Benchell and Associates

Table 2—Numbers and percentages of youth-parent pairs admitting mismanagement
Youth: No
Parent:
No
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No
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7
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4
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14
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4
8

5
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0
0
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9
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4
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2
33

0.59

34
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4
11

11
65

6
35

0.06

34
72

13
28

6
86

1
14

0.66

sues around missing shots and missing
blood tests appear to be different from
each other. Adolescents missed shots because they did not believe they were
needed, or to prevent lows. Missing blood
tests seemed instead to be primarily due
to a desire to appear to others to be in
good control.
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Relationship between HbA lc and
missing shots/tests
Given the skewed distribution of our
data, a series of logistic regression analyses were performed in which the variables
of missing shots and missing blood tests
were regressed on the basis of patient age,
sex, duration of diabetes, and HbAlc level
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Factor analysis
The 10 questionnaire items were subjected to a principal components analysis
to determine if the individual items
formed reliable subscales. Two factors
were formed (Table 5). Conceptually,
these factors were J) blatant mismanagement and covering up and 2) faking illness and faking test results. The eigenvalue for blatant mismanagement was
2.09 and for faking was 1.32. This resulted in 25 and 18% of the total item
variance explained by each of the two factors, respectively. The resulting two factors have acceptable internal consistency
(a = 0.74 and 0.60, respectively).
Relationship among
mismanagement, control, and
demographics
A multiple regression was calculated for
the relationship between glycohemoglobin and the demographic variables. Caucasian teens had lower HbAlc levels than
did non-Caucasians (r2 = 0.08, F[l,127]
= 10.64, P = 0.001). The associations
among glycohemoglobin and demographics with the factor scores were also
evaluated. The blatant mismanagement
factor was significantly related to age (r2
= 0.05, F[l,125] = 7.18, P < 0.01).
Older adolescents engage in mismanagement more than their younger cohorts.
No relationship between the factor scores
and glycohemoglobin was found.

CONCLUSION— The purpose of
our study was to document 1) the existence and prevalence of mismanagement,
2) the reasons for engaging in mismanagement, and 3) the impact of mismanagement on control.
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Missed insulin injection
n
%
Missed injection and then took
extra to cover
n
%
Made up blood test results
because did not do test
n
%
Took extra insulin to cover
inappropriate food
n
%
Ate inappropriate food
n
%
Missed meals and snacks
n
%
Fixed blood glucose monitor
to give lower number
n
%
Changed test strip to give
lower number
n
%
Made up blood test results
because real ones were too
high
n
%
Faked illness
n
%

Youth:Yes
Parent:

(both individually and as a set). Results of
these analyses reveal that individuals who
admitted to missing shots were older and
had higher HbAlc levels than did those
who denied ever missing shots (Table 4).
No significant differences were found for
missing blood tests.

Diabetes

mismanagement

Table 3—Reasons offered for missing shots and blood tests

40
24
12
10
8
6
5
5
1
41
35
28
24
22
22
20
6
3
22

The percentages add up to more than 100 because respondents were permitted to choose more than one
reason.

Prevalence
Adolescents admit to engaging in a wide
variety of mismanagement behaviors,
primarily around food. Not following
the prescribed diet is one of the easiest
and most tempting mismanagement
behaviors. Food is involved in many
peer-related activities and has social implications. Similarly, diet-related mismanagement behaviors were the ones
physicians and parents cited as the most
prevalent.

Of greater concern, however, is
the prevalence of missing blood tests
(29%), making up blood test results to
give lower numbers (29%), and missing
insulin shots (25%). Parents underestimated the prevalence of a variety of mismanagement behaviors among their adolescents.
Our 10-item scale factored into
two subscales: blatant mismanagement
and faking. These items did not fall into
technique-related subscales such as shots,

Table 4—X* analysis of missed shots and missed blood tests in relation to demographic
variables, duration, and HbAlc
Shots

Age
Sex
Race
Duration
HbA lc
*P<0.05.
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Blood tests

Single variable
model

Multivariable
model

Single variable
model

Multivariable
model

5.26*
0.67
2.91
2.78
4.39*

4.04*
0.02
1.02
0.87
5.17*

0.00
0.00
1.14
0.05
1.35

0.51
0.19
3.27
0.31
2.20

Reasons for mismanagement
Understanding the reasons for mismanagement is a complex issue, and a questionnaire such as ours can only offer a
simple first look. Our results suggest that
forgetting shots and tests is common. In
addition, many teens missed shots because they did not think the evening shot
was necessary. Teens fabricated blood
tests because of perceived pressure from
family and physicians to produce good
results.
Relationship between
mismanagement and control
Finding a statistically significant relationship between mismanagement and control is often an elusive goal (17). Never-

Table 5—Factor loadings
Factor

a

Mismanagement
Missed insulin shots
Made up results for
tests never done
Took extra insulin to
cover food
Missed shots, took extra
to cover
Ate inappropriate foods
Missed meals or snacks
Faking
Faked test to read lower
Altered strips to lower
reading
Altered monitor to
lower reading
Faked illness
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(0.70)
(0.70)
(0.63)
(0.56)
(0.52)
(0.45)
(0.70)
(0.45)
(0.45)
(0.45)
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Shots
1 just forgot
I was away from home and forgot to bring it with me
I didn't think the evening shot was necessary
1 didn't plan on eating, so 1 missed the shot
1 wanted to prevent a low reaction
I wanted to see what would happen
I wanted to lose weight
I didn't want to give a shot in front of friends
1 wanted to get sick to get out of something
1 never miss my shots
Blood tests
I just forgot
Didn't test, wanted complete record, so made up
I wanted to show good results to doctor
I wanted to show good results to family
I'm fussed at when high, so made up lower number
I was away from home and forgot to bring it with me
It hurts to test
I didn't want to test in front of friends
I never made up blood tests

blood tests, or diet. Instead, more conceptually based subscales were found.
Perhaps youths who are uninterested in
caring for their diabetes will not select
specific diabetes care techniques to avoid,
but instead will avoid most, if not all, of
them. Similarly, youths who do not want
others to know how well or poorly they
control their diabetes will tend to misrepresent their behavior in all aspects of diabetes care.

Weissberg-Benchell and Associates

theless, we did find that the specific
behavior of missing shots is related to
control.
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Summary
The results of the present study show that
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moot. Concrete strategies for minimizing
or avoiding mismanagement should become a standard part of diabetes education. Finally, parents' underestimations
regarding the prevalence of a variety of
mismanagement behaviors (missing
shots, in particular) suggest that they are
not monitoring their adolescents' diabetes
regimens as closely as may be needed.
The idea of encouraging parents to increase supervision of their adolescents
has caused some controversy among
health care professionals. Nevertheless,

increased parental supervision has been
quite effective in decreasing general noncompliance (17) and has also been shown
to be effective for teens with IDDM (18).
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