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Abstract
This study investigated the resilience resources and coping profiles of diabetes patients. A total of
145 patients with diabetes completed a questionnaire packet including two measurements of
coping (COPE and Coping Styles questionnaires), and personal resources. Glycosylated
hemoglobin (HbA1c) was also assessed. Resilience was defined by a factor score derived from
measures of self-esteem, self-efficacy, self-mastery, and optimism. All of the maladaptive coping
subscales were negatively associated with resilience (r's range from −.34 to −.56, all p's <.001).
Of the adaptive coping subscales, only acceptance, emotional support, and pragmatism were
positively associated with resilience. The upper, middle, and lower tertiles of the resilience factor
were identified and the coping profiles of these groups differed significantly, with low resilience
patients favoring maladaptive strategies much more than those with high or moderate resilience
resources. Resilience groups did not differ in HbA1c levels; correlation coefficients of the coping
subscales with HbA1c were explored. This study demonstrates a link between maladaptive coping
and low resilience, suggesting that resilience impacts one's ability to manage the difficult
treatment and lifestyle requirements of diabetes.
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Diabetes patients face adjustment to their disease at many stages over the course of their
illness, and not simply at its onset. For example, fluctuations in daily life stress, changes in
their physical health, or feelings of burnout, may cause disease management to become even
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more difficult and burdensome. However, some patients are better able than others to
maintain their mental and physical health over the course of their disease.

Positive psychosocial variables have been found to influence the psychological adjustment
and physical health of diabetes patients (Fournier, De Ridder, & Bensing, 2002; Johnston-
Brooks, Lewis, & Garg, 2002; Sousa, Zauszniewski, Musil, Price Lea, & Davis, 2005). One
such construct, resilience, defined as an individual's capacity to maintain psychological and
physical well-being in the face of adversity, has flourished across many disciplines of
psychology and health because of the rising popularity of positive psychology in these areas.
Although sparsely studied in the diabetes population, in other areas of chronic illness and
stress such as HIV+ men, survivors of violent trauma, or battered women in shelters,
resilience has been found to be associated with better emotional and physical health
(Connor, Davidson, & Lee, 2003; Humphreys, 2003; Vedhara & Nott, 1996).

In a previous study of diabetes patients (Yi, Vitaliano, Smith, Yi, & Weinger, 2008),
resilience was defined by personality variables that have been shown to increase adaptive
capacity in the face of stressful events. Using a factorial composite derived from measures
of self-efficacy, self-esteem, self-mastery, and optimism, 111 diabetes patients were
followed over a one-year period to assess changes in glycemic control. They found that
baseline resilience predicted future glycosylated hemoglobin levels and buffered worsening
glycemic control and self-care behaviors in the face of rising distress levels. Specifically,
those with low resilience showed increases in HbA1c levels, while those with high resilience
did not. It thus appears that resilience is linked to important changes in diabetes patients that
have strong implications for their well-being.

Despite this finding, the mechanisms involved in these salutary effects have not been
explored in diabetes patients, and are, in fact, still understudied in much of the research
involving resilience in general (Kinard, 1998; Rutter, 1987). As first put forth by leading
resilience researcher Michael Rutter, the “why” and “how” of resilience is crucial in
understanding processes involved in responding to circumstances of risk (Rutter, 1987).
Despite this plea, resilience is still predominantly defined as a “constellation of traits”
(Jacelon, 1997, p. 128). Understanding the processes of resilience in patients with chronic
illness such as diabetes may be useful in aiding prevention and intervention work targeting
satisfactory quality of life and physical health.

Therefore, this study investigates coping as a potential mechanism of resilience in diabetes
patients. Coping involves the cognitions and behaviors designed to master, tolerate, or
reduce internal and external demands. Previous research has identified adaptive and
maladaptive coping strategies and inspired the development of appropriate self-report
measures to assess individual differences in coping strategies and skills (Carver, 1989;
Folkman & Lazarus, 1980; Peyrot & McMurry, 1985). Adaptive and maladaptive coping
strategies have, in turn, been found to differ in persons with varying levels of resilience in
other populations, suggesting that coping may indeed contribute to resilience in the face of
stress (Yi, Smith, & Vitaliano, 2005).

Previous research on coping patterns in diabetes patients has found adaptive, or problem-
focused, coping strategies such as planning and active coping to be linked with less
depression and anxiety (Macrodimitris & Endler, 2001) and lower glycosylated hemoglobin
levels (Graue, Wentzel-Larsen, Bru, Hanestad, & Ovisk, 2004; Hartemann-Heurtier, Sultan,
Sachon, Bosquet, & Grimaldi, 2001; Rose, Fliege, Hildenbrandt, Schirop, & Klapp, 2002).
Maladaptive, or emotion-focused, coping strategies such as avoidance and disengagement
have been associated with poorer metabolic control, quality of life, and psychological
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adjustment, as well as increased anxiety and depression (Coelho, Amorim, & Prata, 2003;
Graue et al., 2004; Macrodimitris & Endler, 2001).

Linking coping to psychosocial resources can elucidate the “why” and “how” of resilience.
Despite the passing of two decades since Rutter's original statement (1987), little progress
has been made in the understanding of resilience mechanisms. Whether coping may
contribute to positive psychosocial resources such as resilience is unclear, although Rose et
al. (2002) did find that those with higher self-efficacy and optimism showed more active
coping behavior. Our research aimed to expand on these findings by using a person-focused
analysis to explore whether varying levels of resilience resources differentiated the coping
profiles of diabetes patients.

Materials and Methods
Participants

A convenience sample of 145 patients between the ages of 18 and 75 having diabetes for
one year or longer were recruited either by mail or during a medical appointment at the
Joslin Diabetes Center (JDC) in Boston, MA. The JDC Committee on Human Studies
approved the protocol and voluntary written informed consent was obtained from each
participant before the study. The patients completed a questionnaire packet of coping scales
and personal resources, and had HbA1c assessed. Depending on the survey instrument,
97-99% of the sample were included in the analysis.

Measures
Resilience Factor—Resilience resources were defined by a “resilience factor” score
which was derived from personal, protective resources that are commonly associated with,
or used to define, resilience (Cederblad, Dahlin, Hagnell, & Hansson, 1994; Cicchetti,
Rogosch, Lynch, & Holt, 1993; Rutter, 1985). These variables included optimism, self-
esteem, self-efficacy and self-mastery, and were chosen as they have been used in previous
research on resilience and coping in diabetes (Vedhara & Nott, 1996; Wagnild & Young,
1993; Yi et al., 2008)..

• Optimism was measured by the Life Orientation Test (LOT), an eight-item self-
report measure assessing generalized expectancies. Cronbach's alpha for the scale
was .71 and adequate levels of convergent and discriminant validity have been
reported (Scheier & Carver, 1987).

• Self-esteem was measured using the Rosenberg Self-Esteem Scale (Rosenberg,
1979), which assesses global self-esteem and feelings of personal self-worth.
Cronbach's alpha was .91. This is the most widely used scale to measure global
self-esteem in research studies.

• Self-efficacy was measured with the Confidence in Diabetes Self-care scale (Van
Der Ven et al., 2003, CIDS), a questionnaire assessing diabetes-specific self-
efficacy with type 1 diabetes. A modified version was administered to type 2
patients. Internal consistency was high (Cronbach's alpha = .90).

• Self-mastery was measured by Pearlin and Schooler's (1978) Self-Mastery Scale
(SMS). This 7-item questionnaire measures the extent to which a person generally
feels as though he or she has personal mastery over life outcomes. Internal
consistency was high (Cronbach's alpha = .81). Its basic psychometric properties
have been well established (Pearlin & Schooler, 1978).

The four scales were entered into a principal components analysis, and 62% of the variance
was explained by a single component, which was designated as the “resilience factor.” This
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procedure been used previously and verified via structural equation modeling (Yi et al.,
2008), and closely related psychosocial resources such as these have been analyzed and
reported as a single factor in many other studies investigating resilience (Hull, Lehn, &
Tedlie, 1991; Major, Richards, Cooper, Cozzarelli, & Zubek, 1998; Vedhara & Nott, 1996).
Two participants had insufficient item-level data for the calculation of the resilience factor.

The Coping Styles Questionnaire (CSQ) is a 15-item measure assessing coping styles
(Peyrot & McMurry, 1985; Wilson, Moore, Randolph, & Hanson, 1982). In the current
sample, Cronbach alpha,ranged from .54 to .75 (average = .64), similar to Peyrot and
McMurry's report (1992). The CSQ was deconstructed to two factors: 1) emotional
arousability, including the subscales anxiety, anger, and impatience, and 2) self-control,
including the subscales pragmatism and stoicism (Peyrot and McMurry 1985, 1992, Peyrot
et al, 1999). Adaptive coping in diabetes patients using the CSQ has been defined by the
self-control subscales, and maladaptive coping has been defined by the emotional
arousability subscales (Peyrot et al, 1999).

The Brief COPE inventory was also used to assess coping patterns (Carver, 1997). The
items of the Brief COPE yielded 11 subscales: active coping, acceptance, emotional support,
instrumental support, positive reframing, planning, self-distraction, denial, behavioral
disengagement, venting, and self-blame. Each subscale included two items for scoring
purposes, and Cronbach's alpha ranged from .52 to .76 (average = .66). Given the
importance of taking an active role in self-management with chronic illnesses such as
diabetes, the Brief COPE subscales hypothesized as being adaptive included: active coping,
acceptance, emotional support, instrumental support, and positive reframing, and the
hypothesized maladaptive strategies included: self-distraction, denial, behavioral
disengagement, venting, and self-blame. These subscales have been similarly categorized as
either adaptive or maladaptive in other chronic illness and stress research and have been
linked with general health, quality of life, and anxiety and distress (Gilbar, Or-Han, &
Plivazky, 2005; Llewellyn, McGurk, & Weinman, 2005; Vosvick et al., 2003).

Glycemic Control was measured by glycosylated hemoglobin (HbA1c). HbA1c measures
glycemic control over the prior 2 to 3 months and is used in all major clinical trials of
diabetes (Diabetes Control and Complications Trial Research Group, 1993). Higher HbA1c
indicates poorer control. The JDC laboratory in Boston, MA analyzed all samples using
high-performance liquid chromatography ion capture (Tosch Medics, San Francisco, CA;
reference range: 4.0-6.0%). These methods conform to the Diabetes Control and
Complications Trial Research Group (1993) standardized methods.

Statistical Analyses
Principal components analysis was used to derive the resilience factor (Yi et al., 2008).
Student t-tests were used to investigate sex differences and differences between type 1 and
type 2 diabetes patients. In order to isolate those with low, moderate, and high resilience
resources, the upper, middle, and lower tertiles of the resilience factor were identified.
Forty-seven participants were labeled as having “low resilience” (LO; range = −2.95 to −.
29), 47 participants were considered to have moderate levels of resilience (MOD; range = −.
24 to .51), and 49 participants were labeled as having “high resilience” (HI; range = .56 to
2.18). Multivariate analysis of variance and chi-square tests were used to compare the
resilience groups on demographic characteristics.

Pearson correlation coefficients and Student t-tests were used to estimate associations
between coping subscales, demographic variables, and resilience. Pearson correlation
coefficients were also estimated to examine associations between coping subscales and
HbA1c overall. Multivariate analysis of variance was used to calculate an overall test of a
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difference in profiles between resilience groups (Yi et al., 2005), and univariate contrasts
were used to investigate the resilience group differences for each of the coping subscales. To
reduce Type 1 error, a Bonferroni correction was employed for the multiple coping strategy
comparisons (“Coping Profiles” section), yielding an appropriately conservative p-value (.05
divided by 15 tests yielded significant p< .003).

Results
Demographic characteristics

Demographic characteristics of the sample are presented in Table 1. Patients with type 1
diabetes differed from those with type 2 diabetes in expected directions for age (T1: 44.35 ±
14.18, T2: 58.30 ± 12.3; t= −5.93, p<.001), duration of diabetes (T1: 23.05 ± 12.87, T2:
11.66 ± 10.39; t=5.40, p<.001), and HbA1c (T1: 8.02 ± 1.26; T2: 7.45 ± 1.59; t=2.25, p<.
05). However, all resilience attributes and coping variables were similar, and associations
between key variables for type 1 and type 2 patients were comparable; therefore, all patients
were considered together. Table 1 also shows demographics stratified by resilience group.
No differences existed between the resilience groups, with the exception of sex, such that
the low resilience group had more women than the moderate or high resilience groups (χ2=
6.57, p<.05).

Descriptive statistics and associations with resilience
Means and standard deviations for each of the coping subscales are presented in Table 2. To
explore associations between the resilience factor and demographic characteristics, Pearson
correlation coefficients and independent t-tests are also presented in Table 2. Men, older
patients, and those with more education had higher resilience resources. All maladaptive
coping subscales of the COPE were negatively associated with the resilience factor. Of
these, self-distraction and venting also correlated with age, such that older patients used less
of these variables. Self-distraction and self- blame were used more in females than males,
and self-distraction was used more in less educated patients. Those with longer duration of
diabetes tended to use denial less (Table 2).

Two adaptive subscales of COPE, acceptance and emotional support, were positively
associated with resilience (Table 2). Of these, acceptance was used more frequently in older
and more educated patients. Duration of diabetes was negatively associated with both
instrumental support and planning, such that those who have less years of duration used
these more.

Similar to the responses from the COPE, all maladaptive coping responses from the Coping
Styles questionnaire were negatively associated with resilience (Table 2). Impatience was
also correlated with age, such that older patients were less likely to use impatience, and both
anxiety and impatience were more likely to be used by less educated patients. Of the
adaptive coping responses from the Coping Styles questionnaire, only pragmatism was
positively associated with resilience (Table 2).

Coping profiles
To examine differences in coping profiles between the resilience groups, we computed a
one-way multivariate analysis of variance on the COPE subscale mean scores. This test
yielded a significant effect for Groups, F (22,250) = 3.79, p<.001, indicating different
patterns of coping in the groups (Figure 1). Those with the lowest resilience resources
revealed a profile that showed the highest use of all maladaptive coping strategies compared
to the high and moderate resilience groups. Univariate contrasts revealed that the low
resilience group had the highest scores for: behavioral disengagement (F (2,138) = 13.71,
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p<.001), venting (F (2,138) = 9.47, p<.001), self-blame (F (2,138) = 24.68, p<.001), and
self-distraction (F (2,138) = 12.59, p<.001). The groups did not differ on adaptive subscales,
although there was a trend for the low resilience group to score lowest in acceptance (F
(2,138) = 5,59, p<.01). Mean item coping strategy scores for the resilience groups are
presented in profile form in Figure 1.

The profiles for the resilience groups on the subscales of the Coping Styles are presented in
Figure 2. The overall test for differences in profiles for resilience groups among the Coping
Styles subscales was significant (F (10,270) = 6.09, p<.001). Univariate tests show that
those with low resilience resources showed much higher use of maladaptive coping styles
than the moderate or high resilience groups in: anxiety (F (2,142) = 14.62, p<.001), anger (F
(2,142) = 18.03, p<.001), and impatience (F (2,142) = 15.78, p<.001). Of the adaptive
coping styles, pragmatism was lowest for those with low resilience resources (F
(2,142)=10.54, p<.001), and stoicism was not differentiated by group status.

Associations with glycemic control
Resilience groups did not differ in their mean HbA1c levels (LO = 8.03 ± 1.48, MOD = 7.57
± 1.33, HI = 7.92 ± 1.40; F(2,140) = 1.39, p=NS); nor did the resilience factor as a linear
variable associate with HbA1c (r=−.11, p=NS). Exploring the associations between coping
subscales and HbA1c revealed that overall, use of anger coping style was associated with
higher HbA1c levels (r=.22, p<.05). No other coping subscales were associated with HbA1c.

Discussion
Diabetes is a chronic illness that must be acknowledged and cared for over the course of
one's lifetime. Some patients manage to cope with daily life stress without having it affect
their diabetes-related outcomes better than others. Research in stress and coping has showed
that emotion-focused coping is considered less adaptive when the stressor can be controlled
(Vitaliano, DeWolfe, Maiuro, Russo, & Katon, 1990), as is the case in coping with diabetes.
Thus, this study was designed to investigate resilience resources and coping patterns as
potential sources for these individual differences.

Not surprisingly, several demographic variables were associated with coping patterns.
Maladaptive coping patterns were typically more common in women, younger patients,
those with less years of education and those with less years of diabetes duration. This is
consistent with other coping research showing that younger adults and women use more
emotion-focused coping than older adults or men (Jensen, Nygren, Gamberale, Goldie, &
Westerholm, 1994; Tamres, Janicki, & Helgeson, 2002; Yeung & Fung, 2007). We also
found that women had lower resilience resources than men. This finding is consistent with
others that suggest men have more personal resources than women (e.g., Kling, Hyde,
Showers, & Buswell, 1999). Interestingly, increased attention to the genetics of resilience
has revealed the heritability of resilience to be higher in men versus women (Boardman,
Blalock, & Button, 2008). Given this, more research is needed exploring the bolstering of
resilience in women in particular, as clinicians may benefit further understanding of sex
differences in this area on therapy and intervention.

Of the adaptive coping patterns, older and more educated patients tended to use more
acceptance coping. Perhaps these characteristics are signs of more “coping maturity” in
these patients. Interestingly, those with longer duration of diabetes were less likely to use
instrumental support and planning. It may be that these particular strategies of coping only
have benefit to those who have been diagnosed more recently. One study investigating
patients with breast cancer found that younger women had poorer psychological adjustment
near the time of initial diagnosis, but this association was no longer significant at follow-up
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visits (Compas et al., 1999). As newly diagnosed patients with diabetes are more prone to
being overwhelmed by the rigid self-management and lifestyle requirements, our results
similarly seem to indicate that coping strategies influential to this adjustment (such as
instrumental support and planning) were of more benefit to those newly diagnosed patients.
Further research is needed to elucidate these findings.

Previous research has shown that high levels of resilience resources buffer, or protect,
diabetes patients from worsening HbA1c or self-care behaviors in the face of rising distress
(Yi et al., 2008). To explore coping patterns as a potential mechanism of this finding, we
first investigated the association between coping and resilience. Interestingly, every
maladaptive coping subscale from both the COPE and Coping Styles Questionnaires was
negatively associated with levels of resilience resources. Clearly, the use of maladaptive
coping strategies was exacerbated by low levels of resilience, although directionality is still
unclear. In fact, we found that the coping profiles of these groups differed, and this
difference was primarily driven by the vast differences in use of maladaptive coping. The
high resilience group seemed to adopt maladaptive coping strategies extremely infrequently
as compared to adaptive strategies. The use of self-blame, anxiety, impatience and
behavioral disengagement were the most notable differences between the resilience groups.
While prior research has shown relations among these maladaptive strategies and poor
glycemic control, quality of life, and psychological adjustment (Coelho et al., 2003; Graue et
al., 2004; Peyrot, McMurry, & Kruger, 1999), no study to our knowledge has linked
maladaptive coping strategies to fewer personal resources, such as resilience. Given the
mixed results in the effectiveness of coping interventions in chronic illness patients (de
Ridder & Schreurs, 2001), our finding may help target the specific patients who would
benefit from an intervention with a coping modification component.

Adaptive coping strategies were not as strongly related to resilience as maladaptive
strategies, such that those with the lowest resilience resources used adaptive coping patterns
the least. Literature in chronic pain and illness have reported adaptive coping to be
associated with better outcomes (McCracken & Eccleston, 2003) (Zalewska, Miniszewska,
Chodkiewicz, & Narbutt, 2007). We did not find a particularly strong link for those with
high levels of resilience to use adaptive coping strategies significantly more than those with
lower resilience resources. It may be the case that having ample resilience resources is
sufficient for managing the ups and downs of living with diabetes, and the choice and use of
coping strategies is not as critical for these patients as it is for those who have low levels of
personal resources.

We did not find an association between resilience and HbA1c in our study, nor did we find
strong associations between coping strategies and glycemic control. However, in our
previous study, we found that resilience predicted change in glycemic control over time (Yi
et al., 2008). Thus, future research should continue to investigate changes over time in these
critical variables, and should be explored in relation to both resilience and coping. We did
find that anger coping style associated with glycemic control, such that more use of anger
coping associated with higher HbA1c levels. This finding corroborates previous reports on
the detrimental effects of anger coping (Yi, Yi, Vitaliano, & Weinger, 2008). Other research
has reported active coping patterns to be linked with lower HbA1c levels (Graue et al., 2004;
Hartemann-Heurtier et al., 2001; Rose et al., 2002). As this study is cross-sectional, further
research is needed to understand the long-term effects of coping on resilience on diabetes-
specific outcomes such as HbA1c, and how resilience may protect individuals from
worsening levels.

Taken together, these results may suggest a “double whammy” effect for persons
undergoing chronic illness. In analyses of the planned univariate contrast tests, differences
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were truly driven by the high levels of maladaptive coping used by the low resilience
groups. Thus, it may be the case that maladaptive coping is exacerbated by the lack of
resilience resources, although causality is not determined in this study. Interventions
targeting those patients with poor glycemic control can benefit from understanding the
resources and mechanisms involved with diabetes outcomes. Our work suggests that
identifying those with low resilience resources may inform a psychoeducational coping
skills intervention designed specifically to reduce maladaptive coping strategies and instead
teach patients how to choose and effectively execute coping strategies which may in turn
improve long-term glycemic outcomes. Given the mixed results in the effectiveness of
coping interventions in chronic illness patients (de Ridder & Schreurs, 2001), our findings
may help target the specific low-resilience patients who would benefit from an intervention
with a coping modification component. In sum, our study expands on existing work by
highlighting the importance of coping in diabetes patients and informs tailored-interventions
by identifying the specific individuals that may benefit most from the improvement of
coping skills.
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Figure 1.
Coping mean item score profiles for the high, middle, and low resilience groups on the
COPE.
Note. P-values reflect univariate contrasts between resilience groups. Overall F (22,250) =
3.79, p<.001. COPE subscales range 1-8.
*p<.001, ^p<.01.
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Figure 2.
Coping mean item score profiles for the high, middle, and low resilience groups on the
Coping Styles Questionnaire.
Note. P-values reflect univariate contrasts between resilience groups. Overall F (10, 270) =
6.09, p<.001. Coping Styles subscales range 0-100.
*p<.001.
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