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OBJECTIVE — To describe the extent of intentional insulin omission in an outpatient pop-
ulation of women with insulin-dependent diabetes mellitus (IDDM) and examine its relationship
to disordered eating, attitudes toward diabetes, other psychosocial factors, long-term complica-
tions, and glycemic control.

RESEARCH DESIGN AND METHODS— Before their routinely scheduled clinic ap-
pointments, female IDDM patients who were 13-60 years of age completed a self-report survey
(final n — 341). The survey included standardized questionnaires assessing disordered eating
attitudes and behaviors, psychological functioning (general distress, diabetes-specific distress,
and hypoglycemic fear), attitudes toward diabetes, and self-care behaviors. All subjects were
assessed for glycosylated hemoglobin within 30 days of survey completion. Long-term compli-
cations were determined through chart review.

RESULTS— Approximately 31% of the subject sample, representing women of all ages,
reported intentional insulin omission, but only 8.8% reported frequent omission. Compared
with non-omitters, omitters reported more disordered eating, greater psychological distress
(general and diabetes-specific), more hypoglycemic fear, poorer regimen adherence, and greater
fears concerning improved diabetes management (which may lead to weight gain). Omitters
evidenced poorer glycemic control, more diabetes-related hospitalizations, and higher rates of
retinopathy and neuropathy. Multivariate examination revealed only two variables that inde-
pendently predicted omission: diabetes-specific distress and fear of improved glycemic control
("because 1 will gain weight"). Of the omitters, approximately half reported omitting insulin for
weight-management purposes (weight-related omitters). These subjects evidenced significantly
greater psychological distress, poorer regimen adherence (including more frequent omission),
poorer glycemic control, and higher rates of complications than did non-weight-related omitters
as well as non-omitters. Non-weight-related omitters tended to fall between weight-related
omitters and non-omitters on most measures of psychological functioning, adherence, and
glycemic control.

CONCLUSIONS — These findings suggest that insulin omission is common, that it is not
limited to younger women, and that the medical consequences of omission, especially frequent
omission, may be severe. Although a strong association between omission and disordered eating
was observed, these data suggest that this link may be complicated by important diabetes-
specific factors. Patients preoccupied with eating and weight concerns may also become emo-
tionally overwhelmed by diabetes and/or fearful of normoglycemia (and the associated weight-
related consequences), thus reinforcing the desire to omit insulin and maintain elevated blood
glucose levels.
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tory; CiSI, Global Severity Index; HFS-W, Hypoglycemia Fear Survey-worry subscale; PAID, Problem Areas
in Diabetes Survey; SCI, Self-Clare Inventory; BG, blood glucose; MANOVA, multiple analysis of variance;
ANOVA, analysis of variance; BM1, body mass index; ER, emergency room.

D iabetes self-care tasks are complex,
demanding, and often frustrating,
and they commonly lead to signifi-

cant problems with long-term adherence.
Of the self-care behaviors, omission or in-
tentional underdosing of recommended
levels of self-administered insulin is one
of the most serious of adherence prob-
lems. Reasons for insulin omission may
include fear of hypoglycemia, denial of
the illness, needle phobia, attention from
others (secondary gain), and direct purg-
ing of calories as a method for managing
weight (1-3). Recent research suggests
that insulin omission in insulin-depen-
dent diabetes mellitus (IDDM) patients
may be more common than clinicians
previously assumed (3-11). In studies of
population-based IDDM samples, insulin
omission has been found to average 11-
15% in women in young adulthood (5)
and adolescence (9,11). Insulin omission
was not apparent in young men (5,9).
Similar findings have been reported from
survey research (3,4,7,8,10). In total,
these results suggest that young women
with IDDM frequently omit insulin and
that such omission is often associated
with disordered eating behaviors.

This study was designed to ad-
dress the many gaps in our understanding
of this phenomenon, including the fol-
lowing.

1. How pervasive is insulin omission
in IDDM women in a clinic popula-
tion? With a focus on eating disor-
ders, most studies have limited their
samples to adolescents (3) or young
adults (5,6). Is insulin omission
limited to these age groups? Al-
though some survey studies have
included older respondents (<45
years of age), age differences in in-
sulin omission have not been exam-
ined (4,8).

2. Are there important differences in
the frequency of insulin omission?
Some patients may omit insulin
very rarely (perhaps in response to
an occasional eating binge), while
others may omit daily, yet studies
have rarely examined omission fre-
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quency (5). Do such different fre-
quencies of insulin omission repre-
sent different syndromes that may
have markedly different glycemic
consequences?

3. What is the relationship between
insulin omission and disordered
eating behaviors? Is weight manage-
ment the sole (or even primary) rea-
son for omission? Although anec-
dotal data point to a number of
non-weight-related factors as po-
tential contributors to insulin omis-
sion (2), empirical studies to date
have examined omission only in as-
sociation with disordered eating be-
haviors. Other possible functions of
insulin omission have not yet been
examined (e.g., hypoglycemic fear).
Will investigating omission from a
broader perspective (regardless of
the underlying motivational strat-
egy) result in a markedly higher
prevalence?

4. Is insulin omission associated with
markers of poor glycemic control
and long-term complications? Sur-
prisingly, only one study has re-
ported an association between
omission and elevated HbA: levels
(6), and it has not yet been docu-
mented that such behaviors are as-
sociated with elevated rates of dia-
betic ketoacidosis and/or long-term
diabetic complications. A few re-
ports have suggested that eating dis-
orders in IDDM may be associated
with an elevated risk for long-term
complications (12-13). Though it
has not been investigated, it is pos-
sible that insulin omission (as a
function of disordered eating) may
be the major mediating factor in this
relationship.

RESEARCH DESIGN AND
METHODS— Before their routinely
scheduled medical appointments at the
Joslin Diabetes Center in Boston, Massa-
chusetts, female patients' case records
were reviewed. Those who met the fol-
lowing criteria were deemed eligible for
the study: diagnosis of diabetes, insulin-
requiring for at least 1 year before the
study, between 13 and 60 years of age,

not currently pregnant, and no severe vi-
sual limitations.

Table 1 gives the characteristics of
the patients studied. Eligible patients (n
= 531) were approached at the time of
their medical visit and asked to complete
the survey. Twenty patients refused, 21
patients agreed but did not return the sur-
vey, and 9 patients returned incomplete
surveys. In total, 481 completed surveys
(91%) were returned. The majority of the
survey sample was IDDM patients (n =
391). The current analyses were limited
to those subjects with IDDM whose total
HbA1 level was measured on the day they
completed the survey or within 30 days of
survey completion (n = 341).

Mean age was 33.1 ± 12.4 years.
A large proportion of subjects had com-
pleted college (41.1%). Mean duration of
diabetes was 15.7 ± 10.7 years and
ranged from 1 to 55 years. The self-report
survey required ~40 min to complete
and included instruments assessing psy-
chological functioning, self-care behav-
iors, and health outcomes.

Psychological measures
Disordered eating was assessed with the
Bulimia Test-Revised (BULIT-R) (14),
which comprises 36 statements focusing
on attitudes and behaviors central to bu-
limia nervosa (binge eating, purging be-
haviors, and weight preoccupation). Each
item is rated by respondents on a 5-point
scale, with higher summed scores indicat-
ing greater pathology. Internal reliability
was high (a = 0.95). Although self-report
instruments cannot be used for diagnostic
purposes, the BULIT-R is believed to be
an adequate screening instrument for bu-
limia nervosa (15).

General distress was assessed with
the Brief Symptom Inventory (BSI) (16),
which lists 53 psychological symptoms
that respondents may or may not have
experienced during the previous week.
Each symptom is rated on a 5-point scale
of distress, from 0 ("not at all") to 4 ("ex-
tremely"). Although nine primary symp-
tom dimensions and three global indexes
can be derived, this study focused on the

Global Severity Index (GSI), the most
sensitive of the global indexes, reflecting
level of overall distress. Internal reliability
of the BSI was high (a = 0.97).

Fear of hypoglycemia was as-
sessed with the Hypoglycemia Fear Sur-
vey (17), which focuses on worries about
hypoglycemia (17 items) and behaviors
designed to avoid hypoglycemia (10
items). Each item is rated on a 5-point
scale, from 1 ("never") to 5 ("very often"),
with higher scores signifying greater fear.
In this study, only the worry subscale was
administered (HFS-W). Internal reliabil-
ity of the HFS-W was high (a = 0.94).

Diabetes-specific distress was as-
sessed with the Problem Areas in Diabetes
Survey (PAID) (18), which comprises 24
items, each representing an area of diabe-
tes-specific distress. These range from dif-
ficult feelings about diabetes (e.g., "feel-
ing angry when you think about having
and living with diabetes") to interper-
sonal distress (e.g., "feeling that your
friends and family are not supportive of
your diabetes management efforts") to
frustration with aspects of the regimen
(e.g., "not having clear and concrete goals
for your diabetes care"). Each item is
rated on a 6-point scale, indicating the
degree to which the item is currently felt
to be problematic, from 1 ("no problem")
to 6 ("serious problem"). A total scale
score is computed by averaging the total
item responses. Internal reliability of the
PAID was high (a = 0.95).

In addition, five items were con-
structed to examine current attitudes to-
ward insulin usage, weight and eating
concerns, and glycemic control (e.g., "I
am afraid of getting my blood sugars in
good control because I will gain weight").
Each statement is rated on a 6-point scale,
from 1 ("never") to 6 ("always").

Self-care measures
Regimen adherence was measured by the
Self-Care Inventory (SCI) (19), which
lists 14 diabetes self-care tasks (e.g.,
blood glucose [BG] testing). Each task
item is rated on a 5-point scale, indicating
how well the subject feels that she has
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Table 1—Clinical characteristics of the IDDM female sample

n
Age (years)
Duration of diabetes (years)
Percentage who completed college
BM1 (kgW)
Insulin/kg
Insulin injection frequency

33.
15.

24.
0.
2.

Total

341
1 ± 12.4
7 ± 10.7
41.1

2 ± 4.4
7 ±0.3
2 ±0.7

Omitters

104
31.3 ± 10.7
16.0 ± 9.4

41.4
24.1 ± 4.2

0.6 ± 0.2
2.2 ±0.7

Non-omitters

33.
15

237
,9± 13.1
.5 ± 11.2
40.9

24.3 ± 4.6
0.
2.

.7 ± 0.3

.2 ± 0.7

Significance

NS*
NS*
NSt
NS*
NS*
NS*

Data are means ± SD. Differences between omitters and non-omitters determined by *Student's t test or t^2

square test. NS, P > 0.05.

followed recommendations for this task
during the past month, from 1 ("never do
it") to 5 ("always do this as recommended
without fail"). Selected items were com-
bined into the following subscales: 1) BG
testing ("glucose recording" plus "glucose
testing"), 2) use of insulin ("administer-
ing correct insulin dose," "administering
insulin at right time," and "adjusting in-
sulin intake based on blood glucose val-
ues"), 3) use of food ("eating the proper
foods; sticking to a meal plan" and "eating
meals on time"), and 4) use of exercise
("exercising regularly" and "exercising
strenuously"). For each subscale, lower
summed scores indicate poorer adher-
ence in that particular area.

To examine differences in targeted
ranges for BG values, subjects were asked
to estimate the BG levels at which they felt
they should begin treatment of hypergly-
cemia (maximally acceptable value) and
of hypoglycemia (minimally acceptable
value).

Four items were included that ex-
amined behaviors associated with regi-
men manipulation, especially those in the
service of weight and eating concerns
(e.g., "I take less insulin than I should," "I
try to eat to the point of spilling ketones in
my urine"). Each statement is rated on a
6-point scale, from 1 ("never") to 6 ("al-
ways").

Long-term complications
Medical records were examined by a re-
search assistant who was blind to the sur-

vey responses of subjects. Where a diag-
nosis of retinopathy was documented in
the patient's chart, the type and presence
of retinopathy were recorded. Where a di-
agnosis of neuropathy was indicated
and/or symptoms of neuropathy were
documented in the patient's chart (e.g.,
chronic numbness or tingling in the ex-
tremities), the presence of neuropathy
was assumed and so recorded. Of the 341
subjects, 280 records were examined.

BG control
Total HbAx was measured by an agar gel
electrophoretic method (20); the normal
range in our laboratory is 5.4-7.4%. The
coefficient of variation is 4.42%.

Determination of insulin omission
In response to the survey statement, "I
take less insulin than I should," all sub-
jects who answered positively (indicating
"always," "usually," "often," "sometimes,"
or "rarely") were categorized as insulin
omitters (n = 104). Subjects who an-
swered negatively (indicating "never")
were categorized as non-omitters. We in-
cluded as omitters those who responded
"rarely" because published observations
(2,21) as well as our own clinical experi-
ence suggest that such patients may un-
derreport (or deny) such behaviors; thus,
we decided to be as inclusive as possible.
Among insulin omitters, those who re-
ported omitting so that they could "over-
eat without gaining weight" (indicating
"always," "usually," "often," "sometimes,"

or "rarely") were classified as weight-
related omitters (n = 45), while those
who denied omitting for this reason (re-
porting "never") were classified as non-
weight-related omitters (n = 51). Follow-
ing from the rationale described above,
we chose to include those who responded
"rarely" as weight-related omitters, again
seeking to be as inclusive as possible. Of
the 104 omitters, 8 did not respond to
this weight-related item.

Statistical analysis
Differences between omitters and non-
omitters were examined via Student's t
tests and, where appropriate, x2 tests. As
a pilot investigation, a correction factor
was not used. Post-hoc analyses involved
logistic regression, multiple analysis of
variance (MANOVA), one-way analysis of
variance (ANOVA), and pairwise com-
parison, and these are described below.

RESULTS— Of the 341 IDDM sub-
jects, 104 (30.5%) reported omitting in-
sulin. As displayed in Table 1, no signifi-
cant differences in age, diabetes duration,
education, body mass index (BMI), pre-
scribed insulin amounts, or number of in-
jections were observed between omitters
and non-omitters. Surprisingly, reports of
insulin omission were apparent across the
age range. Although rates of omission
seemed to peak during late adolescence
and early adulthood (i.e., between 15 and
30 years of age, 40.2% reported omitting
insulin), they remained markedly ele-
vated through adulthood (30.3% in ages
31-45, 19.7% in ages 46-60).

When subjects reported omitting
insulin, it generally occurred on an infre-
quent basis. Only eight subjects reported
that they "always" omitted insulin, and
six subjects indicated "usually" omitting
it. Sixteen subjects reported "often" omit-
ting, 35 subjects "sometimes," and 39
subjects "rarely." In total, only 8.8% (n =
30) of the total subject sample reported
frequent omission (indicating "always,"
"usually," or "often"). Frequent omission
was most apparent during late adoles-
cence and early adulthood (i.e., between
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Table 2—Differences in psychosocial factors between omitters and non-omitters

Total Omitters Non-omitters

Hypoglycemic fear (HFS-W)
General distress (GSI)
Diabetes-specific distress (PAID)
BULIT-R
Beliefs about insulin and weight

Fears that good BG control will lead to weight gain
Taking insulin regularly makes me feel bloated
Taking insulin makes me gain weight
Feel bloated when BG in good control
Good BG control will cause me to be fat

Regimen adherence (SCI)
Use of insulin
Use of BG testing
Use of food
Use of exercise

Patient-targeted BG values
Acceptable low
Acceptable high

Regimen manipulation behaviors
Adjusts insulin dose to control weight
Tries to eat to the point of spilling urine ketones
Avoids testing BG so that won't feel the need to adjust insulin

341
37.1 ±
56.0 ±
66.1 ±
53.2 ±

1.9 ±
1.6 ±
2.1 ±
1.6 ±
1.7 ±

4.2 ±
3.2 ±
3.4 ±
2.6 ±

105 ±
173 ±

1.6 ±
1.2 ±
1.8 ±

13.9
11.7
27.1
22.6

1.4
1.3
1.6
1.1
1.2

0.9
1.3
1.0
1.2

28
41

1.1
0.8
1.4

104
41.7 ± 15.3
59.7 ± 11.5
84.3 ± 23.2
66.7 ± 26.9

2.8 ± 1.8
2.3 ± 1.7
2.9 ± 1.8
2.1 ± 1.4
2.5 ± 1.6

3.7 ± 0.9
2.7 ± 1.2
3.0 ± 0.9
2.4 ± 1.2

115 ± 33
189 ± 39

2.2 ± 1.4
1.6 ± 1.2
2.7 ± 1.6

237
35.2 ± 12.9
54.2 ± 11.4
57.9 ± 24.7
47.0 ± 17.7

1.5 ± 1.0
1.3 ±0 .9
1.7 ± 1.3
1.4 ± 0.9
1.3 ± 0.8

4.4 ± 0.8
3.4 ± 1.2
3.6 ± 0.9
2.6 ± 1.2

101 ± 24
166 ± 41

1.3 ± 0.9
1.1 ±0 .4
1.5 ± 1.0

<0.000'3
<0.000'5
<0.000;5
<0.000)

<0.000'5
<0.000'5
<0.000'5
<0.000'5
<0.000'5

<0.000'5
<0.0005
<0.0005

NS

<0.000'5
<0.000'5

<0.000'5
<0.000'5
<0.000'5

Data arc means ± SD. Differences delermined by Student's t test. NS, P > 0.05.

15 and 30 years of age, 15.9% reported
frequent omission), with fewer cases in
later adulthood (4.2% in ages 31-45,
6.1% in ages 46-60).

As shown in Table 2, omitters re-
ported more disordered eating attitudes
and behaviors (higher scores on the BU-
LIT-R) than did non-omitters. Also, omit-
ters more strongly endorsed diabetes-
specific disordered eating attitudes than
did non-omitters, e.g., fearing that im-
proved glycemic control would lead to
weight gain and feeling that taking insulin
regularly would lead to feeling bloated. In
addition, omitters reported significantly
more hypoglycemic fear (HFS-W), gen-
eral distress (GSI), and diabetes-specific
distress (PAID) than did non-omitters.

Omitters aimed for significantly
higher ranges of BG levels than did non-
omitters (Table 2). They reported target-
ing higher acceptable minimal values and
maximal values. Omitters scored signifi-
cantly lower than non-omitters on three

of the four SCI subscales, indicating
poorer adherence to insulin usage, BG
testing, and following a meal plan. Omit-
ters were also more likely than non-
omitters to manipulate their regimen di-
rectly: adjusting their insulin dose to
control their weight, promoting the spill-
ing of ketones through eating, and avoid-
ing BG testing to ignore necessary insulin
adjustments.

Omitters manifested poorer gly-
cemic control than non-omitters (higher
mean HbA!), higher rates of retinopathy
and neuropathy, and more diabetes-
associated hospitalizations during the
previous year (Table 3). There were no
significant differences in frequency of
hypoglycemic episodes.

Given the large number of psy-
chological variables found to differentiate

Table 3—Differences in medical factors between omitters and non-omitters

Total Omitters Non-omilters

n
Mean HbA, (%)
Recent hospitalizations
Recent ER visits
Neuropathy (%)
Retinopathy (%)
Hypoglycemic events in past month

341
10.7 ±
0.3 ±
0.4 ±

22.4
54.6

6.9 ±

2.1
1.1
1.3

7.3

104
11.7 ±
0.6 ±
0.5 ±

34.4
64.5

7.5 ±

2.3
1.7
1.6

9.4

10.
0.
0.

6.

237
3 ± 1.
2 ± 0 .
3± 1.
16.6
49.8
5 ± 6.

8
7
1

1

<0.000c>*
<0.005*

NS*
<0.0005t
<0.0*5t

NS*
Data are means ± SD. For HbA,, recent hospitalization, recent t-R visits, and hypoglycemic events, differ-
ences were examined by 'Student's ( test. For neuropathy and retinopathy, differences were examined by
t ^ (for omitters, n = 93; for non-omitters, n = 193). NS, P > 0.05.
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Table 4—Differences in psychosodal factors between non-omitters, weight-related omitters, and non-weight-related omitters

n
Hypoglyccmic fear (HFS-W)
General distress (GSI)
Diabetes-specific distress (PAID)
BULIT-R
Beliefs about insulin and weight

Fears that good BG control will lead to weight gain
Taking insulin regularly makes me feel bloated
Taking insulin makes me gain weight
Feel bloated when BG in good control
Good BG control will cause me to be fat

Regimen adherence (SCI)
Use of insulin
Use of BG testing
Use of food
Use of exercise

Patient-targeted BG values
Acceptable low
Acceptable high

Regimen manipulation behaviors
Adjusts insulin dose to control weight
Tries to eat to the point of spilling urine ketones
Avoids testing BG so that won't feel the need to adjust insulin

Weight-related

45
46.6 ± 15.0
64.0 ± 10.4
96.9 ± 19.7
80.4 ± 27.1

3.9 ± 1.7
3.3 ± 1.8
4.0 ± 1.8
3.0 ± 1.5
3.4 ± 1.7

3.3 ± 1.0
2.4 ± 1.0
2.7 ± 1.0
2.5 ± 1.3

123 ± 39
191 ± 35

2.7 ± 1.5
2.3 ± 1.6
3.5 ± 1.7

Omitters

Non-weight-related

51
39.6 ± 14.7
56.1 ± 11.6
74.2 ± 20.5
55.4 ± 21.1

2.0 ± 1.4
1.5 ± 1.2
2.2 ± 1.5
1.4 ± 0.8
1.9 ± 1.3

3.9 ± 0.7
2.9 ± 1.3
3.2 ± 0.8
2.3 ± 1.1

107 ± 26
185 ± 44

1.7 ± 1.2
1.1 ± 0.5
2.2 ± 1.4

Non-omitters

237
35.2 ± 12.9
54.2 ± 11.4
57.9 ± 24.7
47.0 ± 17.7

1.5 ± 1.0
1.3 ± 0.9
1.7 ± 1.3
1.4 ± 0.9
1.3 ± 0.8

4.4 ± 0.8
3.4 ± 1.2
3.6 ± 0.9
2.6 ± 1.2

101 ± 24
166 ± 41

1.3 ±0 .9
1.1 ± 0.4
1.5 ± 1.0

P

<0.0005*
<0.0005*
<0.0005t
<0.0005t

<0.0005T
<0.0005*
<0.0005*
<0.0005*
<0.0005t

<0.0005t
<0.0005*
<0.0005t

NS

<0.0005*
-CO.OOOSf

<0.0005t
<0.0005*
<0.0005t

Data are means ± SD. Differences were determined by one-way ANOVA, and pairwise comparisons were investigated by Tukey's test. For pairwise comparisons,
"weight-related omitters are significantly different from non-weight-related omitters and non-omitters; tweight-related omitters are significantly different from
non-weight-related omitters and non-omitters and non-weight-related omitters are significantly different from non-omitters; fnon-weight-related omitters are
significantly different from non-omitters and weight-related omitters are significantly different from non-omitters. NS, P > 0.05.

omitters and non-omitters, logistic re-
gression was used to identify the major
psychological factors associated with in-
sulin omission in a multivariate context.
The following were selected as possible
predictors of omission: disordered eating
(BULIT-R), hypoglycemic fear (HFS-W),
general distress (GSI), diabetes-specific
distress (PAID), and the five attitude
items (examining attitudes toward insulin
usage, weight and eating concerns, and
glycemic control). Only two variables
were found to independently predict in-
sulin omission: diabetes-specific distress
(X2 = 15.28, P < 0.0001) and a single
item assessing attitude toward glycemic
control, "I am afraid of getting my blood
sugars in good control because I will gain
weight" Or2 = 5.43, P < 0.05).

Considering the importance of
weight-related concerns in the determi-
nation of insulin omission, we decided to
examine this issue more thoroughly. Of
the total sample, 13% were weight-re-
lated omitters (reporting that they omit-
ted so that they could "overeat without
gaining weight") and 15% were non-
weight-related omitters. A series of one-
way ANOVAs revealed that the three
groups (weight-related omitters, non-
weight-related omitters, and non-omit-
ters) did not differ in age, diabetes dura-
tion, or BMI. Group differences in
omission rates, however, were apparent.
Specifically, 49% of weight-related omit-
ters versus only 14% of non-weight-
related omitters reported frequent omis-
sion (x2 = 17.13, P < 0.002). Three one-

way MANOVAs were computed to
examine whether the three groups dif-
fered in markers of glycemic control, reg-
imen adherence, and psychological fac-
tors. In all three cases, the main effect for
omission type was significant (P <
0.0001); thus, one-way ANOVAs (or,
where necessary, x2) were then computed
for each variable, followed by appropriate
pairwise comparisons.

As seen in Table 4, weight-related
omitters were at the greatest psychologi-
cal risk, scoring significantly higher than
non-weight-related omitters and non-
omitters on measures of disordered eat-
ing, diabetes-specific distress, general dis-
tress, hypoglycemic fear, and diabetes-
specific weight concerns (all five attitude
items). In turn, non—weight-related omit-

1182 DIABETES CARE, VOLUME 17, NUMBER 10, OCTOBER 1994

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/17/10/1178/443405/17-10-1178.pdf by guest on 10 April 2024



Polonsky and Associates

Table 5—Differences in medical factors between non-omitters, weight-related omitters, and
non-weight-related omitters

n
Mean HbAt (%)
Recent hospitalizations
Recent ER visits
Neuropathy (%)
Retinopathy (%)
Hypoglycemic events in past month

Omitters

Weight-
related

45
12.3 ± 2.6

1.0 ± 2.4
0.9 ± 2.3

46.5
72.1

8.1 ± 9.6

Non-weight-
related

51
11.1 ± 2.0
0.3 ± 0.8
0.3 ± 0.6

18.2
54.6

7.6 ± 9.9

Non-omitters

237
10.3 ± 1.8
0.2 ±0 .7
0.3 ± 1.2

16.6
49.8

6.5 ± 6 . 1

P

<0.0005*
<0.0005t
<0.005t
<0.0005t
<0.05t

NS

Data are means ± SD. For HbA^ recent hospitalizations, recent ER visits, and hypoglycemic events, differ-
ences were examined by one-way ANOVA. For neuropathy and retinopathy, differences were examined with
X*' (for weight-related omitters, n = 43; for non-weight-related omitters, n = 44; for non-omitters, n =
193). Pairwise comparisons were investigated by Tukey's test. For pairwise comparisons, weight-related
omitters are significantly different from non-weight-related omitters and non-omitters, and non-weight-
related omitters are significantly different from non-omitters; tweight-related omitters are significantly
different from non-weight-related omitters and non-omitters. NS, P > 0.05.

ters appeared to be at moderate risk, evi-
dencing significantly higher scores than
non-omitters on measures of disordered
eating, diabetes-specific distress, and dia-
betes-specific weight concerns (focusing
on worries about improved glycemic con-
trol, but not specific concerns about insu-
lin usage). Differences in general distress
and hypoglycemic fear were not appar-
ent.

In addition, weight-related omit-
ters adhered significantly more poorly
than did non-weight-related omitters
and non-omitters, scoring lower on three
of the four SCI subscales, targeting a
higher minimal BG value, and more fre-
quently adjusting their insulin dose to
manage their weight, promoting the spill-
ing of ketones through eating, and avoid-
ing BG testing to avoid possible insulin
adjustments. In turn, an intermediate
level of regimen adherence was apparent
among non-weight-related omitters, who
scored significantly lower than did non-
omitters on two of the four SCI subscales
(insulin usage and following a meal plan)
and reported more frequent insulin ad-
justment for weight management as well
as more frequent avoidance of BG testing.

As seen in Table 5, weight-related

omitters appeared to be at the greatest
medical risk, evidencing significantly
poorer glycemic control, more frequent
diabetes-related hospitalizations and
emergency-room (ER) visits, and higher
rates of retinopathy and neuropathy than
did non-weight-related omitters and
non-omitters. In turn, non-weight-re-
lated omitters manifested significantly
poorer glycemic control than non-omit-
ters, though no other differences were ap-
parent.

DISCUSSION— These data suggest
that insulin omission in IDDM women is
not unusual, occurring in ~ 3 1 % of re-
spondents. Remarkably, although omis-
sion is commonly considered to occur
only in young women, examination of
these results indicate that such behaviors
occur across the life span. Among omit-
ters, however, the majority reports that
they omit only rarely. Yet, 9% of respon-
dents report frequent omission of insulin.
Not surprisingly, frequent omission ap-
pears to be most common among young
women, ages 15-30, affecting 16% of
these respondents. Insulin omission was
found to be strongly associated with
added medical risks. Consistent with the

findings of LaGreca et al. (6), omitters ev-
idenced significantly poorer glycemic
control than did non-omitters. Impor-
tantly, omission was also linked to higher
rates of retinopathy and neuropathy, dia-
betes-related hospitalizations, and diabe-
tes-related ER visits. These results sup-
port and extend recent findings
indicating that young, eating-disordered
women with IDDM (many of whom are,
presumably, omitting insulin) may be at
higher risk for the development of long-
term complications (12-13).

Not surprisingly, omission was
also associated with poor adherence to a
wide range of diabetes self-care behav-
iors, including omitters' aiming for an el-
evated range of BG levels. Although
causal connections cannot be made, these
results suggest that omission may repre-
sent a much more pervasive failure of di-
abetes self-care and may be very costly to
the individual (and the health-care sys-
tem) in the short and long term.

As observed in previous studies,
there was a strong association between
omission and disordered eating attitudes
and behaviors. Attitudes toward insulin
usage and glycemic control also figured
prominently; for example, omitters re-
ported being more fearful than non-
omitters that improved glycemic control
would lead to weight gain. These data
suggest that the link between omission
and disordered eating may be compli-
cated by important diabetes-specific fac-
tors and that patients preoccupied with
eating and weight concerns may also be-
come fearful of normoglycemia (and the
associated weight-related consequences),
thus reinforcing the need to omit insulin
and maintain elevated BG levels. In addi-
tion, insulin omission was also linked to
fear of hypoglycemia, general emotional
distress, and diabetes-specific distress.
Among this large group of predictors,
only diabetes-specific distress and fear of
improving glycemic control ("because
then 1 will gain weight") emerged as
independent predictors. Again, although
direction of causality cannot be deter-
mined, these data suggest that diabetes-
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specific attitudes, especially those associ-
ated with weight preoccupation and with
feeling emotionally overwhelmed by dia-
betes, may be the strongest determinants
of insulin omission.

These findings also indicate that
there may be different types of omitters.
First, approximately half of the omitters,
or 13% of the total subject sample, were
identified as omitting primarily for rea-
sons related to weight management. This
percentage is consistent with earlier find-
ings that documented weight-related in-
sulin omission, from a variety of samples
of young IDDM women, in 11% (5,11)
and 15% (9) of subjects. However, an ad-
ditional group of omitters were identified
in our study, representing approximately
half of the omitters or 15% of the total
subject sample, who denied omitting in-
sulin for weight-related reasons. For this
latter group, feelings of being emotionally
overwhelmed by diabetes seemed the
most paramount in promoting insulin
omission.

Examination of these data suggest
that weight-related omission is markedly
more pathological in nature than is non-
weight-related omission, with weight-
related omission likely to be the major
contributor to the deleterious medical ef-
fects noted above. Indeed, weight-related
omission was strongly linked to increased
medical risks, with this subject group
characterized by the poorest glycemic
control and the highest rates of retinopa-
thy and neuropathy, diabetes-related hos-
pitalizations, and diabetes-related ER vis-
its. These increased risks may be due to
the group's poorer adherence to self-care
behaviors, especially to their significantly
higher rate of insulin omission. Although
non-weight-related omitters may appear
less pathological, it must be emphasized
that they remain at risk, demonstrating
significantly poorer glycemic control than
non-omitters.

Although considerable excite-
ment has followed the recent release of
the Diabetes Control and Complications
Trial results (22) and the hope of translat-
ing these findings into improved diabetes

management, it must be noted that for
many patients, as these current data indi-
cate, improved glycemic control may not
be an exclusively positive therapeutic
goal. A substantial number of IDDM
women may be engaged in balancing, of-
ten covertly, their needs for optimal self-
management with weight concerns
and/or with issues concerning diabetes-
focused distress. These findings suggest
that insulin omission is not uncommon,
that it is not limited to younger women,
and that the costs of omission, especially
frequent omission, may be severe. These
data suggest that it is important that clini-
cians recognize, acknowledge, and re-
spect the importance of weight issues in
their IDDM patients. The health-care
team should prepare the patient for the
temporary weight gain that often accom-
panies improving glycemic control, ini-
tiate discussions about their patients' po-
tential weight concerns, take time to
listen to their patients' worries, and refer
overweight patients to weight-loss pro-
grams that have been successful with
IDDM patients. Because insulin omission
may become a habit that is not easily
abandoned, especially when in the service
of weight management, referral to a men-
tal-health practitioner who is knowledge-
able about diabetes and disordered eating
should be considered as a potentially im-
portant component of the treatment plan.
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