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In this article, we explored relations between selected Rorschach variables and blood
glucose control in Insulin-Dependent Diabetes Mellitus (IDDM) patients. Three do-
mains of psychological functioning are taken into consideration: emotional distress,
coping and problem solving, and cognitive efficiency. Seventy-one IDDM patients
(38 men, 33 women; mean age 42.2 ± 14.9 years) from an outpatient unit took the Ror-
schach Comprehensive System (Exner, 1986). Nine variables were selected as inde-
pendent variables. Blood glucose, a dependent variable, was measured by the
proportion of glycated hemoglobin. Results of 2 regression analyses show that Y and
C' correlate to higher blood glucose. WSum C and the absence of texture related to
lower levels of blood glucose. A confounding effect of complications was observed.
The findings suggest that emotional factors should be accorded greater attention in
behavioral self-regulations in diabetes.

Diabetes is a major public health issue. It is associated with long-term complica-
tions including heart disease and renal disease. Insulin-Dependent Diabetes
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Mellitus (IDDM or Type 1 diabetes) is caused by a combination of genetic and
autoimmunological processes that destroy the pancreatic cells that produce insulin,
a hormone essential for glucose utilization and storage. The resulting insulin defi-
ciencies lead to various major metabolic problems. IDDM can occur at any age but
is typically diagnosed during childhood and adolescence. Research strongly sug-
gests that chronic hyperglycemia is a major factor contributing to long-term com-
plications. The Diabetes Control and Complications Trial Research Group (1993)
demonstrated the relation between long-term glycemic control and diabetic com-
plications. It is therefore of great importance to isolate the correlates and determi-
nants of long-term hyperglycemia in persons suffering from this disease. Diabetes
is one of the most psychologically and behaviorally demanding of the chronic med-
ical illnesses, and various psychosocial factors have long been recognized as rele-
vant to nearly every aspect of diabetes and its treatment (Fisher, Delamater,
Bertelson, & Kirkley, 1982).

A BEHAVIORAL REGULATION PROCESS

Recent conceptualizations have focused on IDDM as involving a complex series of
self-care behaviors. Patients must follow a strict regimen that can be considered
within a behavioral self-regulation model for the control of blood sugar (Wing, Ep-
stein, Nowalk, & Lamparski, 1986). This model is based on a negative feedback
control system and includes four components: (a) behaviors related to the detection
of discrepancies between actual and normal blood sugar, by means of blood sugar
monitoring; (b) corrective responses, such as the use of insulin, to normalize blood
sugar; (c) minimization of disturbances to the system through behaviors such as
stress reduction or dietary modification; and (d) self-reinforcement or self-regula-
tory behaviors. For example, as for the adoption of corrective responses, treatment
traditionally focuses on behaviors that are designed to change blood sugar, such as
an adjustment in the amount or type of insulin injected or, in some cases, exercising.
If blood sugar is too low, eating may be appropriate as may be the injection of
glucagon or epinephrine.

However, this behavior-focused approach may hide many individual psycho-
logical factors concerning stable or unstable aspects of people’s functioning and
personality, which may indirectly influence glycemic control by modifying any of
the four components identified by Wing et al. (1986). We addressed some of these
factors in this study.

RORSCHACH STUDIES IN IDDM PATIENTS

Fewstudieshaveused theRorschach toexplorepsychologicalprocesses indiabetes.
We performed a systematic search in the PsycINFO and Medline electronic data-
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bases using the two key words Rorschach and diabetes. For the 1971 to 2000 period,
only seven articles directly focused on diabetes and used the Rorschach as an indi-
vidual assessment method. Most research has centered on determining the psycho-
logical specificities of diabetics. Two studies used control groups for comparison.
McCrawandTuma(1977) foundnodifferencesbetween25- to26-year-oldchildren
with diabetes and adolescents and 25 controls matched for age and sex when
responsivity was controlled for. The protocols were compared on content categories
of anxiety, hostility, penetration, and barrier. Faellstroem and Vegelius (1978) ex-
amined the ability of Rorschach variables to discriminate between a group of IDDM
children and adolescents and a control group (16 participants each). They applied
their discrimination function to another group of 32 participants who were unaware
of their health status. The authors found their classification accorded with the genu-
ine health status of all the participants but 1. The variables involved in the
discriminant function relate to a negative body image (morbid responses) and the
penetration score. Andronikof-Sanglade (1986) explored the relations between
Rorschach characteristics and duration of the illness in a cross-sectional study in a
group of 23 children (7 to 17 years old). Children with recent diabetes onset showed
more anxiety or negative affects (as measured by Y, C', and V), whereas children
with earlier diabetes onset expressed more disturbances in their body image (as re-
flected by frequent morbid responses and a lower EGO index).

Certain other studies did not use control groups and their interpretations seem
more intuitive than empirically based. For example, Appelbom-Fondu,
Verstraeten, and Dopchie (1974) conducted psychiatric and psychological exami-
nations including the Rorschach of seven male and seven female adolescents (age
range 13 to 15 years). No general feature could be evidenced in the groups. How-
ever, they concluded by interpreting their case studies as suggesting that adoles-
cents with diabetes are at high risk of psychological difficulties. Monedero-Gil and
Ruiz de Albacete (1977) administered a set of psychological tests, including the
Rorschach, to 52 young people with diabetes (aged 6 to 28 years). They observed
that participants with diabetes showed neither a more frequent deficit in intellec-
tual development nor a higher incidence of psychopathology than what is usually
observed in nondiabetic populations. However, the results obtained by means of
the Rorschach were not detailed in their report.

Only two studies have addressed the question of the relation to blood glucose.
Koch and Molnar (1974) tried to relate clinical characteristics (continuous moni-
toring of blood glucose and biochemical variables) to Rorschach, Minnesota
Multiphasic Personality Inventory (Hathaway & McKinley, 1943), and Bender
gestalt variables. They found no relation, but their results could be due to the
method used for measuring glycemic control (urine test), which was at that time
nowhere near as accurate as the methods now available. Di Iullo, Ranzini, and
Zavattini (1985) examined the personality features of 30 female participants with
diabetes (10 to 26 years old) and 30 healthy participants matched for age and so-
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cioeconomic status. Although their results do not suggest any differences in per-
sonality between the two groups, when metabolic control was considered as a
variable it was related to a better self-image. This was observed through the analy-
sis of content features such as morbid responses. However, no structural variable
was considered in their analysis.

To summarize, all the articles indexed since 1971 deal with children or adoles-
cents and no study has yet explored Rorschach factors in IDDM adults. In addition,
no recent study has clearly addressed the question of the relation between Ror-
schach factors and blood glucose in IDDM patients. In our view this is of major
importance because empirical studies using other measures have found that core
psychological factors relate strongly to glycemic control (see next section). More-
over, little interest has been paid to structural Rorschach variables because most
reports almost exclusively include content variables.

PSYCHOLOGICAL CORRELATES OF GLYCEMIC
CONTROL

Three main areas of psychological functioning have been related to glycemic con-
trol in IDDM patients: emotional factors, particularly emotional distress; coping
and problem solving; and, to a lesser extent, cognitive efficiency.

Emotional Distress

The relation between negative emotions and glycemic control involves both the
psychological impact of diabetes and the role of psychological stress in diabetes
management. Several studies have found a higher incidence of depression and anx-
iety disorders in IDDM patients, independently of such factors as diabetic compli-
cations and loss of function (e.g., Geringer, Perlmuter, Stern, & Nathan, 1988). In
the same vein, epidemiological data suggest that the course of depression is more
severe in populations with diabetes (Lustman, Griffith, & Clouse, 1988).
Psychosocial problems can occur as a side effect of numerous negative diabetes-re-
lated experiences including diagnosis, increased stress, and onset of complications
(Wulsin, Jacobson, & Rand, 1987). However, the relation between negative emo-
tions and diabetes also involves the effect of stress on blood glucose. Stress can di-
rectly affect blood glucose through the release of stress hormones (e.g.,
epinephrine, which elevates glucose) or indirectly affect blood glucose by disrupt-
ing self-care behaviors. It has been possible to demonstrate this both in the labora-
tory and in field studies (Cox & Gonder-Frederick, 1992). However, in the long run
it seems that the effect of negative emotions on glycemic control is a more powerful
explanation when considered as an indirect factor (i.e., disrupting self-care behav-
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iors). For example, arguments concerning the impact of anxiety on glycemic con-
trol can be found in the effect of relaxation training on metabolic control. This
appears to be beneficial for patients with diabetes (Bishop, 1994; Padgett,
Mumford, Haynes, & Carter, 1988).

However, most field research into the link between emotions and blood glucose
are cross-sectional and therefore cannot isolate causal relations. Thus, the ob-
served links could be interpreted equally well as the emotional impact of poor
glycemic control-related negative experiences or in terms of the difficulty that
people experiencing negative emotions have in achieving a long-term blood glu-
cose balance. To hypothesize a causal relation between negative emotions and
blood glucose, a cross-sectional study would need to control for at least one major
characteristic of the illness directly related to poor glycemic control, that is, the
presence of complications (such as in the study by Geringer et al., 1988). In our
study this issue was addressed by exploring the role of potential confounds.

Coping and Problem Solving

There is growing evidence that psychosocial variables may buffer negative effects
of stress on blood glucose, including social support and coping styles. As noted by
Maes, Leventhal, and De Ridder (1996), coping with diabetes is different from
some of the other chronic diseases because it is one of the rare chronic diseases that
by and large allows patients to control their own well-being. Many patients with di-
abetes seem to be able to fulfill the demands their disease imposes on them just as
many succeed in coping in a problem-focused way (see, e.g., Frenzel, McCaul,
Glasgow, & Schafer, 1988). Frenzel et al. observed that up to 80% of the coping at-
tempts made by patients with diabetes involved active (cognitive or behavioral)
strategies. Most authors claim that good diabetes management is the result of prob-
lem-focused coping styles (Cox & Gonder-Frederick, 1992). Many results suggest
that it is only through active coping that patients are able to maintain their demand-
ing regimen (Grey et al., 1998; Hanson, Cigrang, Harris, & Carle, 1989). The role
of coping reactions on glycemic control has most frequently been investigated
within a perspective that considers coping to be a personality style. A consistent
body of research suggests that there is a strong relation between glycemic control
and problem-focused reactions (Maes et al., 1996). For example, Smari and
Valtysdottir (1997) found evidence of a clear relation between a problem-focused
coping style and glycemic control in a sample of 93 IDDM adults. They also ob-
served a correlation between emotional coping reactions and long-term high blood
glucose, whereas avoidance strategies were not related to this variable. In children,
Hanson et al. (1989) and Grey, Lipman, Cameron, and Thurber (1997) observed
that failure in glycemic control was related to avoidance. Peyrot and McMurry
(1992) showed that coping reactions could have a buffering effect on the relation
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between negative emotion and glycemic control in a sample of 105 IDDM partici-
pants. These data indicate that active and problem-focused coping styles are usu-
ally found to be associated with better metabolic control.

Cognitive Efficiency

The behavioral regulation process demands that participants perform various tasks
that require certain specific abilities in detecting and measuring discrepancies,
making decisions on corrective actions, remaining vigilant concerning distur-
bances to the system, and planning self-reinforcement procedures. Any failing in
these abilities or skills could be the cause of disruption in treatment or regimen. Evi-
dence for this can be found in surveys showing that patients experiencing difficul-
ties in reality testing have poorer control of their blood glucose level (see, i.e.,
Berlin et al., 1997). Thus, thinking logically and coherently seems an absolute con-
dition for achieving long-term glycemia balance. In addition, education is also
probably related to better metabolic control (Bishop, 1994). This is evident when
self-regulations in IDDM are taken into consideration. Therefore, when searching
for psychological correlates of glycemic control, education level should be consid-
ered. It is probable that intelligence plays a similar role although we could not find
any empirical support for this and consequently ignored this variable. A third as-
pect related to cognitive functioning seems central to the question of glycemia bal-
ance. The behavioral regulation process requires people to devote large amounts of
energy to the processing of different kinds of information. Thus, the amount of pro-
cessing activity can be thought of as one of the determinants of glycemic control.
Inadequate information processing capacities will probably induce inefficiency in
behavioral glucose regulation. Thus, both the theory and the empirical results sug-
gest that, for IDDM patients, regulating blood glucose is likely to be influenced by
emotional, coping and problem solving, and cognitive factors. However, these
have seldom (or never) been explored with the Rorschach method.

This analysis led us to formulate two hypotheses. First, we hypothesized that
selected Rorschach variables should correlate to glycemic control in the three ar-
eas of (a) emotional distress, (b) coping styles and problem-solving capacities, and
(c) cognitive efficiency. This should confirm previous results from the non-Ror-
schach literature. We expected the variance of glycemic control explained by Ror-
schach variables to be high, although no comparison level was available. Second,
we hypothesized that the observed correlations would be relatively stable even
when potential confounding variables were controlled for. Specifically the pres-
ence of complications can be considered to be a confound in the distress/high
blood glucose relation because such characteristics of illness are related to poor
glycemic control and are simultaneously likely to generate strong negative
feelings.
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METHOD

Participants

Eighty-three adults were recruited from an outpatient unit of Pitie-Salpetriere Hos-
pital in Paris, France. However, in accordance with Exner’s (1991) suggestions, all
protocols with a Number of Response (R) lower than 14 were excluded from further
analysis (see following). These patients did not differ from the clinical sample in
terms of demographic data or glycemic control. Thus the clinical sample was com-
posed of 71 participants. This was not strictly randomized, although we chose at
random two half-day consultations per week during which all the patients were sys-
tematically included in the study. Ninety were asked to participate but 7 declined.
These patients did not differ from the clinical sample in either demographic data or
glycemic control. Inclusion criteria were as follows: medical diagnosis made by an
experienced diabetologist (IDDM, Type 1), participants suffering from diabetes for
more than 1 year, no pregnancy, and age range 18 to 65 years. Participants suffering
from another chronic illness were excluded (such as heart disease, or cancer, or any
psychiatric difficulties likely to seriously disturb reality testing or personal judg-
ment). This screening was performed by means of an interview conducted by an ex-
perienced psychologist. The criteria for assessing serious disturbances in reality
testing or personal judgments were those used in the diagnosis of psychoses (Diag-
nostic and Statistical Manual of Mental Disorders, 4th ed., American Psychiatric
Association, 1994, Axis I). The age range of participants was 18.1 to 65 years (M =
42.2, SD = 14.9 years). The participants consisted of 38 men and 33 women.
Twenty (28.2%) were single, 37 (52.1%) were married, 11 (15.5%) were separated
or divorced, and 3 (4.2%) were widowed. Education level was as follows: 0 to 5
years, 2.8% of the clinical sample; 6 to 8 years, 9.8%; 9 to 10, 18.3%; 11 to 13 years,
26.7%; and 14 years and over, 42.2%. Mean age at onset and diabetes duration was
23.7 years (SD = 11.8) and 18.4 years (SD = 13), respectively. Thirty had complica-
tions (42.3%); 25 suffered from retinopathy with a serum creatinine level guaran-
teeing normalized eyesight and the ability to take the Rorschach, 3 from renal
disease, and 2 from peripheral vascular disease.

Instruments and Selection of Variables

This study was presented as dealing with psychological factors associated with the
management of diabetes. After filling a written consent form, the participants were
submitted to the Rorschach method (Comprehensive System [CS]; Exner, 1986).
This was administered and scored by a trained psychologist (Serge Sultan) who was
unaware of the participants’ health status and glycemic control at the time of assess-
ment. The administration was performed before the medical consultation. The
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sociodemographic data and characteristics of illness (including blood glucose lev-
els) were taken from the patient’s file by the medical staff after the medical consul-
tation. We were mainly interested in the following data: age, sex, age at onset,
diabetes duration, education, presence of complication, and type of complication.

The following nine Rorschach CS variables were selected as independent vari-
ables to match the three domains of psychological functioning likely to relate to
glycemic control:

1. Emotional distress: Color-Shading Blends > 0, Sum T > 1, Sum V > 0, Sum
Y > 1, Sum C' > 1 (all variables considered as categories).

2. Coping styles and problem solving: Sum M, WSum C, presence of an EB
PER (last variable considered as a category).

3. Cognitive efficiency: WSum6 Critical Special Scores, Zf.

This selection of variables is based on two types of information: first on empirical
definitions of variables given by Exner (1991) and Weiner (1998) and second on
statistical constraints—we preferred primary measures (as opposed to computed
indexes or scores) to avoid any potential colinearity that might impair the regres-
sion calculations.

Glycemic control was considered as a dependent variable and measured by the
level of glycated hemoglobin (HbA1C), a short-lived protein that is structurally al-
tered by the attachment of glucose molecules. Thus HbA1C acts as a biological
marker of glycemia over a 2- to 3-month period (Schiffreen, Hickingbotham, &
Brown, 1980).This was assessed using the High Pressure Liquid Chromatography
technique that is the current standard. In our laboratory, norms for nonconsultants
range from 4% to 5.6%. To ensure that we were considering a relatively stable
measure, we averaged the last three levels of HbA1C to obtain a valid and reliable
measure of glycemic control over the 7 to 9 months before assessment. In the fol-
lowing, we refer to this computed score as HbA1C. The higher the HbA1C score the
poorer the glycemic control (i.e., high blood glucose in the long run). In our sam-
ple, the mean level for HbA1C was 8.125% (SD = 1.362, Mdn = 8), which is compa-
rable to other diabetic samples (Smari & Valtysdottir, 1997).

Data Analysis

Four participant characteristics (age, age at onset, duration of illness, presence of
complication)and three Rorschach variables (R, Lambda, EB style) were examined
as potential confounding factors. Pearson correlations with HbA1C levels were
computed for the participant and illness variables. In the case of the Rorschach vari-
ables, nonparametric tests were used or, alternatively, the variables were trans-
formed into categories in line with interpretation thresholds (Exner, 1991; Weiner,
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1998). The Rorschach protocols of 18 participants were chosen at random and
rescored by a separate colleague who was also unaware of their health status and
glycemic control. Interscorer reliability measures were obtained for eight major
categories of Rorschach CS variables, as recommended by Exner, Kinder, and
Curtiss (1995). Relations between Rorschach variables and glycemic control
(HbA1C) were examined by means of a multiple-regression analysis in which the
independent variables were Rorschach variables and the dependent variable was
glycemic control. A stepwise procedure was chosen to permit a comparison be-
tween predictors on the basis of probability criteria. This made it possible to con-
duct a second multiple-regression analysis to explore the role of confounds and the
stability of the first model obtained. This was done by forcing potential confounds
into the model and examining the stability between the two models.

RESULTS

Reliability Measures

The measures of interscorer reliability were good for the Rorschach variables. The
percentage of agreement between scorers was as follows for each major category of
CS variables: (a) Location & DQ, 92.4%; (b) Determinants, 88.1%; (c) FQ, 92.6%;
(d) Pairs, 99.4%; (e) Contents, 89.5%; (f) Populars, 98.9%; (g) Z score, 98.9%; and
(h) Special Scores, 84.4%. For each of these categories, agreement measures met
the standards recommended by Exner et al. (1995).

A 100% interjudge agreement was obtained between two experienced
diabetologists on the following variables: medical diagnosis (IDDM, Type 1),
presence or absence of complications, and type of complication. As for the biolog-
ical marker of blood glucose, previous studies showed that the technique used for
measuring HbA1C is highly reliable. Exploratory analyses indicate that the aver-
aged last three measures were highly correlated in our sample (r > .85).

Potential Confounding Variables

An alpha level of .05 was used for all statistical tests. To allow future comparisons
with the existing literature, we performed two different analyses for each pair of ex-
amined variables. First, HbA1C was considered as a continuous variable and rela-
tions with potential confounding variables were tested (cf. Bott, Bott, Berger, &
Mühlhauser, 1997). Second, two groups were formed according to their HbA1C

level either below the median (≤ 8%, n = 34; referred to as the well-controlled blood
glucose group) or above this level (> 8%, n = 37; referred to as the poorly controlled
blood glucose group; cf. Berlin et al., 1997).
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Pearson correlations between HbA1C levels and age, age at onset, and diabetes
duration were not significant (rs < .13, ps > .90). This was also confirmed when the
well-controlled group was compared with the poorly controlled group, ts(71) <
–1.803, ps > .09. However, the presence of complications was associated with a
higher HbA1C (M = 8.814) when complicated than when not complicated (M =
7.621), t(71) = –3.865, p < .001. When well-controlled participants were compared
to the poorly controlled participants, this result was confirmed, the corrected value
being χ2(1, N = 71) = 14.313, p < .001. This therefore indicates that the role of
complications should be taken into consideration in subsequent analyses.

Education level was negatively related to HbA1C (Spearman ρ = –.294, p > .05),
and this was confirmed by the group comparison (Mann–Whitney U = 826.5, p =
.016). This suggests that education level should be considered as a potential con-
found in multivariate analyses. As for Rorschach variables, R was higher in partic-
ipants with poor control of their blood glucose (U = 458.0, p < .049). However,
when HbA1C was considered as a continuous quantity, the rank order correlation
appeared to be moderate (ρ = .235, p = .05). This also means that responsivity
should be considered to be a potential confounding factor in subsequent
multivariate analyses. As far as Lambda values are concerned, no significant rela-
tion with HbA1C was observed (ρ = –.099 when this variable was considered as a
continuous value; U = 620.5, p > .922 when the two groups were compared). Three
modalities of EB Style were also considered: Introversive (n = 12), Ambitent (n =
36), and Extratensive (n = 23; as defined in Weiner, 1998). Mean levels of HbA1C

for each of these styles were compared. A one-way analysis of variance for group
means revealed no overall effect, F(2, 68) = .175, p = .840. This was confirmed by
the chi-square analyses, χ2(2, N = 71) = .362, p = .835, when two HbA1C groups
were compared. Overall, we believed it to be extremely important to consider the
potential confounding effects of complications, education level, and responsivity
in further analyses.

Rorschach Variables Description

Tables 1 and 2 include descriptive statistics for each of the Rorschach variables
studied in the clinical sample. This information is presented to allow a closer in-
spection of the distributions of these variables (Viglione, 1997). We include a de-
scription of the raw variables although for most variables category was used in the
ensuing multivariate analyses.

Relations to Glycemic Control

We performed two multiple-regression analyses. The first explored the relations
between Rorschach variables (independent variables) and HbA1C (dependent vari-
able). The results are summarized in Table 3. Positive coefficients showed a posi-
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tive correlation with the level of HbA1C (i.e., with a difficulty in balancing blood
glucose), whereas negative correlations indicated better glycemic control. There
are significant relations concerning the three sets of variables discussed previously:
emotional distress and negative emotions (Sum Y > 1, Sum C' > 1), cognitive effi-
ciency (WSum6), and coping and problem solving (WSum C). Contrary to expec-
tations, no relations with other aspects of emotional difficulty as measured by Sum

132 SULTAN, JEBRANE, HEURTIER-HARTEMANN

TABLE 1
Descriptive Data for Emotional Distress Rorschach Variables

Rorschach
Variables M SD Minimum Maximum Mdn f Skew Kurtosis

Sum T 0.704 0.835 0 3 0 0.913 –0.070
Sum T = 0 36
Sum T = 1 22
Sum T > 1 13
Sum V 0.592 0.838 0 4 0 1.800 3.924
Sum V = 0 40
Sum V > 0 31
Sum Y 0.958 1.088 0 4 1 1.181 0.905
Sum Y ≤ 1 54
Sum Y > 1 17
SumC' 1.620 1.346 0 5 1 0.914 0.419
SumC' ≤ 1 39
SumC' > 1 32
Col-Shd Bld 0.634 0.945 0 3 0 1.432 1.024
Col-Shd Bld = 0 43
Col-Shd Bld > 0 28

Note. N = 71. f = the number of participants for each category used.

TABLE 2
Descriptive Data for Coping and Cognitive Efficiency Rorschach Variables

Rorschach
Variables M SD Minimum Maximum Mdn f Skew Kurtosis

Coping
Sum M 2.577 2.061 0 10 2 — 1.307 2.082
WSum C 2.993 2.229 0 10 3 — 1.178 1.506
EB PER –0.287 2.556 –5 10 –1.130 1.181 0.905

No 32
Yes 39

Cognitive efficiency
WSum6 8.592 8.545 0 34 6 — 1.323 1.179
Zf 10.817 3.929 5 25 10 — 1.133 1.791

Note. N = 71. f = the number of participants for each category.D
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V > 0, Sum T > 1, and Col-Shd Bld > 0 were observed. Similarly, our measure of the
amount of energy dedicated to processing information (Zf, cognitive efficiency)
did not appear to be negatively related to HbA1C (i.e., did not contribute to better
glycemic control). As for coping and problem-solving capacities, only WSum C re-
lated negatively to HbA1C and thus contributed to better control of blood glucose.
This does not mean that an extratensive EB Style related to a better glycemic con-
trol (see descriptive data). Sum M and the presence of an EB PER were excluded
from the model (unrelated to HbA1C). One surprising result is the negative correla-
tion observed with Sum T = 0. This relation was not expected and shows that some
personality features are more frequent when blood glucose is well controlled.

When R was forced into the regression model (data not shown), this remained
stable with all directions of correlations and significances remaining the same.
Only minor changes were observed in coefficient values. R appeared unrelated to
HbA1C in this multivariate model, F(1, 71) = .563, p = .46. Thus, responsivity can
be considered as having no confounding or biasing effects on the Rorschach vari-
ables/blood glucose relations.

It seems that affective variables played a major role in predicting the HbA1C

level. In fact, the first four predictors relate to affective states. The overall model
composed of psychological variables explained 47% of the adjusted variance of
the biological HbA1C, which is close to the symbolic 50% threshold. Hence, as
far as Rorschach variables are concerned, the model presented in Table 3 makes
it possible to isolate correlates of glycemic control. Yet the importance of emo-
tional variables could be due to potential confounds. Some characteristics of the
patient or the illness (e.g., those influencing its severity) could induce negative
feelings responsible for the expression of Y, C', and even critical Special Score
responses.

Table 4 summarizes the second analysis we performed to control for such po-
tential confounds, namely the presence of complication and education. This sec-
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TABLE 3
Summary of Stepwise Multiple-Regression Analysis for Rorschach Variables Predicting

Glycemic Control (HbA1c)

Step Variable B SE B β ∆R2

1 Sum Y > 1 1.96 0.29 .62*** .24***
2 WSum C –0.25 0.06 –.41*** .05*
3 Sum T = 0 –0.90 0.25 –.33*** .11***
4 SumC' > 1 0.67 0.25 .25** .07**
5 WSum6 0.03 0.01 .20* .04*

Note. N = 71. R2 = .51 and ∆R2 = .47 for global model. Results are for forward procedure. Criterion
for selecting variable is p < .05 for inclusion and exclusion. Variables excluded from the model: Col-Shd
Bld > 0, Sum T > 1, Sum V > 0, Sum M, EB PER, and Zf.

*p < .05. **p < .01. ***p < .001.
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ond multiple-regression analysis included complications and education level as
independent variables added to those previously included. HbA1C remained the
dependent variable. As was observed in bivariate analyses, the presence of compli-
cations was associated with a higher HbA1C, that is, a difficulty in balancing blood
glucose. Complications were shown to be a nonredundant significant predictor of
the HbA1C level (Step 5, ∆R2 = .081, p < .01) and was selected as the fifth best pre-
dictor of HbA1C. Education level was not indicated as a potential predictor by the
stepwise procedure (p > .05). We forced this variable into the model shown in Ta-
ble 4 (multiple regression with all effects). This variable brought little additional
information (∆R2 = .0012, p > .68) and was unrelated to HbA1C (B = –.045, SE B =
.108, β = –.037, p = .68). Education level also did not change the hierarchy of pre-
dictors, directions of correlations, and significances of coefficients.

In the second analysis (Table 4), the introduction of neither complications nor
education level in predictors greatly modified the relations observed in Table 3.
Two minor differences concern (a) the relatively lower significance of the nega-
tive correlation of WSum C to HbA1C and (b) the variation in the hierarchy of pre-
dictors: Sum C' > 1 was a better predictor than Sum T = 0 in this second analysis (in
both regression analyses the criterion for selecting and ordering predictors was the
p value). One more important change was that the correlation implying WSum6
was no longer significant. This means the relation previously observed between
some kind of cognitive impairment and poor glycemic control was due to the pres-
ence of somatic complications in our sample. It is therefore possible that complica-
tions might be responsible for a relative cognitive disorganization. As can be
observed in Table 4, no additional variable was included in the model after the in-
troduction of both complications and level of education. This means no other rela-
tion involving the selected Rorschach variables was hidden by the potential
confounds. In this second analysis, the adjusted variance of HbA1C explained by
the model was more than 52%.
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TABLE 4
Summary of Hierarchical Regression Analysis for Rorschach and Potential Confounding

Factors Predicting Glycemic Control (HbA1c)

Step Variable B SE B β ∆R2

1 Sum Y > 1 1.69 0.30 .53*** .24***
2 WSum C –0.17 0.06 –.28** .05*
3 SumC' > 1 0.84 0.24 .31** .10**
4 Sum T = 0 –0.65 0.23 –.24** .08**
5 Presence of complications 0.83 0.24 .30** .08**

Note. N = 71. R2 = .55 and ∆R2 = .52 for global model. Results are for forward procedure. Criterion
for selecting variable is p < .05 for inclusion and exclusion. Rorschach variables excluded from the
model: Col-Shd Bld > 0, Sum T > 1, Sum V > 0, Sum M, EB PER, WSum6, and Zf.

*p < .05. **p < .01. ***p < .001.
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These results show that the selected Rorschach variables are related to glycemic
control and that for most of them these relations do not depend on participant char-
acteristics (like education level) or objective illness characteristics (such as the
presence of somatic complications).

DISCUSSION

Rorschach Pattern Associated With Blood Glucose Control

The results show that a specific pattern of psychological functioning was related to
glycemic control in our sample of IDDM patients. This is in line with our expecta-
tions even though all the variables did not correlate as expected. In particular, it is
surprising that neither our measure of cognitive efficiency (Zf) nor that of cognitive
impairment (WSum6) related to glycemic control when complications were con-
trolled for. Two psychological domains appeared to relate to HbA1C. First, negative
emotions were correlated with poor glycemic control. This observation is inde-
pendent of the severity of illness. Therefore, we can hypothesize a causal relation in
which negative emotion or distress would hinder glycemic control. This confirms
previous observations made with other instruments (Polonsky et al., 1995) and
probably relates to an indirect and long-term effect of negative emotions that dis-
rupts self-care behaviors in diabetic patients.

The pattern observed should be interpreted in the light of the empirical valida-
tion of the different variables selected. Diffuse shading responses (Y) refer to a
feeling of distress probably related to a feeling of uncontrolability (McGowan,
Fink, Galina, & Johnson, 1992). Some research has suggested a link with anxiety
and frustration (Lebo, Toal, & Brick, 1960), although recent results question this
interpretation (Eells & Boswell, 1994). This is in line with other studies that have
observed that controllability is central in patients’ motivation for self-care
(Howorka et al., 2000; Sénécal, Nouwen, & White, 2000). The interpretations of
C' responses focus on a painful internalized affect. According to Weiner (1998), an
elevated Sum C' typically points to feelings of sadness, gloom, unhappiness, and
psychological misery. This is confirmed by the literature on C' in depressed pa-
tients (e.g., Schlesinger & Fox, 1980). In addition, several studies show that a high
Sum C' is indicative of a constriction or internalization of affect (Exner, 1991).
Thus, those participants in our sample with high blood glucose (experiencing diffi-
culties balancing their glucose level) exhibited an emotional pattern referring to a
feeling of distress and painful internalized affects. This is mostly in line with non-
Rorschach literature (for a review, see Polonsky et al., 1995).

The second type of psychological activity related to glycemic control deals with
coping and problem solving. One component of the EB played a major role in our
model, namely the WSum C. To avoid statistical between-predictors colinearity
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issues, we decided to consider human movements and color responses separately.
Preliminary bivariate analyses revealed that the EB style was unrelated to
glycemic control. In this context, relations to the WSum C can be interpreted in
two ways.

First, with reference to the EB, WSum C can probably be considered as a mea-
sure of the capacity of the participant to act and solve problems using trial-and-er-
ror strategies more or less independently of the EB orientation itself (i.e.,
independently of the number of human movements). In this dimensional perspec-
tive, the higher the WSum C, the more the participant is action oriented. This inter-
pretation is supported by research showing a relative independence between
human movements and color responses (e.g., Kunce & Tamkin, 1981). Some re-
search on the nonpervasive Introversive or Extratensive EB also lends support to
this interpretation because in this case individuals can be emotion or action ori-
ented and ideation oriented without being overly rigid. Therefore, they can use
both types of psychological functioning in solving problems (Exner, 1978;
Buchwald & Blatt, 1974). In our study, this would mean that glycemic control re-
lated to a capacity to act to solve problems and take account of external feedback.
In fact, good behavioral glycemic control requires people to process external infor-
mation, make decisions, and act in response to this environment.

The second interpretation of the relation observed with weighted color re-
sponses deals with feeling and the expression of affects. Although this interpreta-
tion has been questioned (Franck, 1993; Stevens, Edwards, Hunter, & Bridgman,
1993), most authors now consider that WSum C is indicative of the capacity of
participants to experience and express affects (see review in Exner, 1991). For
Weiner (1998), at all ages, a WSum C of 2.5 or more indicated a sufficient capacity
for processing affects independently of EB Style. This interpretation should be ex-
amined in light of the role of achromatic colors in our study: Both WSum C and
Sum C' > 1 have converse effects on HbA1C. Therefore, it is highly probable that a
constriction of the capacity to express affects is deleterious to controlling self-care
behaviors (and consequently blood glucose), whereas an adequate capacity to pro-
cess affects favors good diabetes management.

Apart from these expected relations, the most surprising result was the positive
correlation between the absence of texture (Sum T = 0) and a lower long-term
blood glucose. The absence of texture is usually interpreted as a characterological
feature. It is thought to identify a type of participant experiencing a basic impair-
ment in the capacity to form close attachments to other people, or people in whom
the experience of affective need or dependence has been neutralized (Leavitt,
2000; Marsh & Viglione, 1992; Pierce, 1978). This interpretation finds strong sup-
port in the recent literature involving psychopaths and offenders in which Sum T =
0 was shown to be indicative of interpersonal detachment and aversion to close-
ness (Gacono & Meloy, 1991; Loving & Russell, 2000). However, this raises the
question of whether this personality feature is responsible for the good control of
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diabetes or whether controlling diabetes imposes day-to-day constraints that influ-
ence personality in the long term as a result of the attendant learning processes.
The interpretation we would favor to account for this result is that diabetes requires
a sense of personal responsibility and autonomy. It is possible that diabetes man-
agement overdevelops these personal qualities to the point that some patients need
to cut themselves off. Hence, this observation would result from an adaptive or
self-protection process. This is all the more likely the greater the extent of the
strong positive (or negative) feedback when their behavior is appropriate (inappro-
priate) in terms of blood glucose level control. This, of course, should be con-
firmed by further research.

Theoretical Considerations

An initial conclusion to be drawn from our results concerns the value of using
the Rorschach method in this field. From a quantitative point of view, the pro-
portion of variance of blood glucose control explained by Rorschach variables
was quite high and equaled or exceeded the levels obtained in other field studies
assessing the same domains of psychological activity. For example, Smari and
Valtysdottir (1997) could only explain from 12% to 18% of the variance of
HbA1C with a trait measure of coping reaction. Polonsky et al. (1995) explained
9% of this variance using a self-report measure of diabetes-related distress. It is
particularly remarkable that psychological variables can predict a high propor-
tion of variance of the biological marker of glycemic control. This reflects the
fact that the theoretical model used to understand the behavioral regulation of di-
abetics (Wing et al., 1986) is a good basis for understanding the relations be-
tween psychological factors and health-related behaviors. Nevertheless, most of
the variables considered in our study were not taken directly from the behavioral
regulation model. Thus, the strong relations observed suggest that other impor-
tant factors should be included. This is particularly true of emotional functioning
that appeared central in our data. Our results suggest that a central role should be
attributed to negative emotions and constriction of affect because these contrib-
ute to the disruption of self-care behaviors. In the long term, this is probably a
major cause of high blood glucose and consequently a risk factor for the devel-
opment of somatic complications.

One result of this study relates to our second hypothesis. When controlling
for some illness characteristics (like severity; here, the presence of complica-
tions), it is possible to infer a causal direction from the observed relations. This
concerns the emotional variables that we think influence blood glucose by dis-
rupting long-term behavioral regulation. However, although certain arguments
favor this interpretation, the cross-sectional design of our experiments precludes
us from stating conclusively that such a link exists. There is a great need in this

RORSCHACH VARIABLES AND DIABETES 137

D
ow

nl
oa

de
d 

by
 [

B
ib

lio
th

èq
ue

s 
de

 l'
U

ni
ve

rs
ité

 d
e 

M
on

tr
éa

l]
 a

t 0
8:

27
 2

1 
A

pr
il 

20
15

 



field for longitudinal studies to isolate determinants of glycemic control. Also,
we did not include all the characteristics of the illness that could be controlled
for. Other potential confounds may play an unsuspected but nevertheless impor-
tant role.

Clinical Implications

Our data also suggest that emotional variables are central in explaining the level of
glycemic control. They appear to have a greater effect than other types of variables
(such as cognitive efficiency or, to a lesser extent, problem-solving capacities).
This is an important feature because interventions on emotional factors could help
diabetics to follow their treatments better, adopt self-care behaviors, and so forth.
Consequently, our results suggest that interventions should deal with emotional
distress and feelings of uncontrollability, together with sadness and resentment.
These should also favor a better expression of affect to manage a tendency to con-
strict affective experience that seems deleterious for long-term blood glucose con-
trol. This could be implemented through a classical expressive-supportive
psychotherapy (Luborsky, 1984), behavioral interventions such as management of
adherence (Dunbar-Jacob, Burke, & Puczynski, 1995), or even stress management
programs (Parker, 1995).

One important question remains as to whether negative emotions are also re-
lated to other diseases whether or not they produce biological markers of the type
found in diabetes. In fact, difficulties in adherence to treatment and regimen are
common in most chronic conditions. It would certainly be central to try and gener-
alize our findings in other somatic diseases. Our study could not answer this be-
cause we did not use a control group. Yet, at a clinical level we were more
concerned by a strong homogeneity of the sample to permit conclusions within a
diabetic sample. Generalization and cross-disease comparisons remain a perspec-
tive for further research.

Other unexpected results suggest that greater attention should be paid to the po-
tential cost of diabetes management. Numerous clinical studies have shown that
this was high for all IDDM patients (e.g., Talbot, Nouwen, Gingras, Gosselin, &
Audet, 1997). Our result involving a Sum T = 0 personality stresses that this cost
could be in some way higher in patients with good control of their illness than in
patients with poor control. Although we do not know whether this aspect of pa-
tients’ personality is a cause or a consequence of good control, this characteristic is
usually taken by practitioners to be a negative facet of a Rorschach protocol. The
fact that it is related to good behavioral management of the illness is in itself
counterintuitive and is worthy of the attention of professionals working with
IDDM patients.
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