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Abstract

Aim—The purpose of this study was to examine the mediating influence of diabetes health
characteristics (diabetes distress, depression symptoms and diabetes symptoms) on the relationship
between glucose control and fatigue in adults with type 2 diabetes.

Background—In patients with type 2 diabetes, fatigue is common and can affect diabetes self-
management behaviors. Although long thought to result from hyperglycemia, little evidence
supports a relationship between fatigue and glucose control.

Design—A cross-sectional, descriptive study design was used.

Method—Data were combined from two studies conducted at a large urban university in the
Midwestern United States, resulting in a total sample of 155 urban-dwelling adults with type 2
diabetes. Data were collected over the course of 6 days from 2013 - March 2014. Fatigue and
related biological and psychological phenomena were measured to perform path analyses using
structural equation modeling methods. The STATA software was used to analyze the data.

Findings—In patients with A1C less than or equal to 7%, fatigue was related to diabetes distress
and diabetes symptoms, but not to A1C directly or indirectly. In the group with A1C greater than
7%, fatigue was indirectly related to A1C; this relationship was mediated through diabetes
symptoms, depression and diabetes distress.
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Conclusion—Our findings suggest that fatigue is indirectly related to glucose control, but only
in patients who have elevated A1C levels. In those with adequate glucose control, fatigue is
mainly influenced by the presence of diabetes symptoms and distress. In both groups, the number
and severity of diabetes symptoms were the strongest predictors of fatigue, regardless of blood
glucose control.
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INTRODUCTION

Type 2 diabetes (T2DM) is associated with several long-term complications and symptoms;
many are debilitating and compromise the physical and mental health of those affected. The
human toll of diabetes symptoms cannot be overestimated. In a recent cohort study of >
13,000 adults with T2DM, there was a relationship between prevalence of symptoms and
survival times (Sudore et al. 2012). The most prevalent symptoms were acute and chronic
pain, depression and fatigue (Sudore et al. 2012). This study examined the mediating
influence of diabetes health characteristics and symptoms on the relationship between
glucose control and fatigue in adults with type 2 diabetes.

Background

Fatigue is pervasive among patients with T2DM, but is not well understood. In patients with
T2DM, fatigue has been associated with depression and diabetes distress (Fritschi et al.
2012), Body Mass Index (BMI; Hlatky et al. 2010, Fritschi et al. 2012), non-fatigue diabetes
symptoms (Fritschi et al. 2012), sleep complaints (Chasens et al. 2014) and (most recently)
inflammation (Lasselin et al. 2012). Fatigue is herein defined as a ‘subjective perception of
a decreased capacity to perform physical and/or mental tasks due to one or a combination of
physiological, psychological, or lifestyle phenomena, including altered glucose control,
diabetes symptoms, diabetes emotional distress, depression, physical inactivity and BMI’
(Fritschi & Quinn. 2010).

Fatigue has long been thought to be related to uncontrolled blood glucose levels, but this
relationship has not been supported in the literature. While glucose levels have not been
directly linked to fatigue, chronic hyperglycemia is strongly related to the development and
progression of long-term complications (Stratton et al. 2000, Holman et al. 2008, Nathan et
al. 2014) and thus is likely indirectly related to the independent and aggregate symptoms of
these long-term complications. Current American Diabetes Association (ADA)
recommendations for blood glucose control include maintaining a haemoglobin A1C < 7%
(8.6 mmol/L) for most non-pregnant adults with diabetes (American Diabetes Association
2014). This correlates with an average glucose level of 154 mg/dl (8.6 mmol/L). Patients
with well-controlled glucose (A1C < 7%) will likely have fewer long-term complications
and thus possibly lower diabetes-related symptoms, including fatigue. Prior studies using
cross-sectional analyses examined subjects at any level of glucose control and did not
explore the possibility of mediating variables. This might account for the lack of relationship
between glucose control and fatigue (Fritschi et al. 2012, Lasselin et al. 2012, Zagarins et al.
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2012, Goedendorp et al. 2014). For example, Fritschi et al. (2012) reported associations
between fatigue, diabetes distress and depressive symptoms (Fritschi et al. 2012), while
diabetes distress (Fisher et al. 2010, Hessler et al. 2014), depression (Lustman et al. 2000,
Lustman et al. 2005, Bouwman et al. 2010, Gonzalez et al. 2011) and neuropathic
symptoms (VVan der Does et al. 1996) have been associated with hyperglycaemia, suggesting
that other diabetes health outcomes may mediate the relationship between glucose and
fatigue.

THE STUDY

Aim

Design

Participants

The purpose of this study was to examine the mediating influence of diabetes health
characteristics (diabetes distress, depression symptoms, diabetes symptoms) on the
relationship between blood glucose control and fatigue in adults with T2DM.

This was a secondary data analysis using a cross-sectional, descriptive design.

A total sample of 155 urban-dwelling adults was recruited from two studies; both of which
used convenience sampling methods. Inclusion criteria for both studies included: age = 45
years to include adults at midlife through later adulthood to explore any age-related
associations; being diagnosed with T2DM for = one year to avoid psychological and
physical issues related to a new diagnosis of diabetes. Subjects were excluded if they had
fibromyalgia, any kidney disease, were undergoing cancer therapy or had not been out of
remission for at least one year.

By using the maximum likelihood estimation in the path analysis, the sample size met the
required sample size-to-parameter ratio of 5:1 (Kline, 2011). Number of used parameters for
the path analysis was 13 in the study. (i.e., 65 subjects were required for each group).
Required sample size for structural equation modelling methods has not been consistently
established (Sivo, Fan, Witta, & Willse, 2006).

Data collection

As part of a secondary analysis, data were combined from two studies that examined fatigue
and related biological and psychological phenomena in adults with T2DM (Fritschi et al.
2012, Fritschi 2014, Fritschi et al. 2014) (Table 1). Briefly, the aim of the first observational
study was to explore the relationship between fatigue and physiological, psychological and
lifestyle phenomena in women with T2DM. The study included 76 women (aged 52.2 SD
6.6 years) who completed questionnaires for health and demographic information, diabetes
symptoms (including fatigue) and diabetes-related distress. Data were collected during a
single visit from the years from 2006-2007. (Fritschi et al. 2012). The aim of the second
study was to examine the influence of selected baseline characteristics (health/physical
status, general fatigue, body composition, depression, diabetes-related distress, diabetes
symptoms (including fatigue) and demographic factors) on physical activity in adults (both

J Adv Nurs. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

PARK et al.

Page 4

male and female) with T2DM (Fritschi et al. 2014). The study included 79 adults (aged 58.8
SD 9.2 years). Real-time fatigue, glucose and physical activity data were collected over the
course of 6 days between September 2011 - March 2014.

Both studies were conducted at a large urban university in the Midwestern United States.
Fatigue and diabetes-related characteristics were measured using stable methods. Capillary
blood samples were taken for measurement of A1C using two different point-of-care
methods. In each study, subjects were recruited through Internet-based posting sites, flyer
dissemination and word of mouth.

Ethical considerations

Institutional Review Board approval was obtained for all study methods and participants
gave written, informed consent prior to beginning data collection.

Data analyses

Statistical analyses were performed using SPSS version 22.0 (IBM, Chicago, IL); STATA
version 13.0 (StataCorp, College Station, TX) was used to run generalized structural
equation modelling for path analyses with a binary dependent variable. We conducted
descriptive analyses (chi-square tests and unpaired t tests) to compare differences in sample
characteristics between the participants with A1C levels < 7% (controlled glucose) and those
whose AL1C levels were > 7% (uncontrolled glucose). Pearson correlation coefficients were
used to identify relationships among fatigue, A1C values, diabetes symptoms, diabetes
distress and other sample characteristics (age, gender, diabetes duration, BMI, self-reported
number of diabetes complications and self-reported depression). Z-tests (Preacher 2002)
were used to confirm group differences in correlation coefficients.

Based on the results of bivariate correlations for each group, we extracted those diabetes
health factors that would most likely exert mediating effects between A1C and fatigue.
Pearson bivariate correlations were performed among interval level variables. Spearman’s
rho bivariate correlations were conducted for a dichotomously measured variable (i.e. self-
reported depression = ‘yes’ or ‘no’).

Path analyses using structural equation modelling methods were used to estimate
significance tests of direct and indirect effects of A1C on fatigue mediated through
depression, diabetes distress and diabetes symptoms. All analyses were controlled for
gender. Model fit was assessed by examining Chi-square (x2) statistic (p value > 0.05 is
considered an acceptable fit), root mean square error of approximation (RMSEA,; < 0.08 is
acceptable fit), comparative fit index (CFI; values close to 1 indicates goof fit), standardized
root mean squared residual (SRMR; < 0.08 is good fit) and coefficient of determination
(CD, overall RZ values close to 1 indicate good fit) (Byrne 2009, Acock 2013).

Validity and reliability

Fatigue and diabetes symptoms were measured using the Diabetes Symptom Checklist-
Revised (DSC-R) (Grootenhuis et al. 1994). The DSC-R includes 34 items that measure
both the occurrence and perceived burden of physical and psychological symptoms related
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to T2DM and its complications. The questionnaire measures 8 symptom dimensions:
hyperglycaemic, hypoglycaemic, cardiovascular, polyneuropathic sensory, polyneuropathic
pain, psychological fatigue, psychological/cognitive and ophthalmologic. Participants
indicated whether they experienced any of the symptoms during the past month and used a
Likert-type scale to rate the extent to which they were bothered by the symptoms from 1 =
‘not at all’ - 5 = ‘extremely’. In a trial of ~4,000 patients with T2DM, internal consistency
reliability of all DSC-R subscales ranged 0.69-0.87 (Arbuckle et al. 2009). For the purposes
of this study, we used the psychological fatigue subscale as our measure of fatigue and
separated it from the rest of the scale. In a prior study of fatigue in women with T2DM,
internal consistency reliability of the combined DSC-R subscales excluding the
psychological fatigue subscale was acceptable (Cronbach’s alpha = 0.93) (Fritschi et al.
2012). In the current study, Internal consistency reliability was again supported for the
combined DSC-R subscales excluding the fatigue subscale (Cronbach’s alpha = 0.92) and
the separate psychological fatigue subscale (Cronbach’s alpha = 0.88).

Diabetes distress was measured using the Diabetes Distress Scale (DDS) (Polonsky et al.
2005). The DDS contains 17 items that measure four domains of diabetes-related emotional
distress: Emotional Burden, Physician-related Distress, Regimen-related Distress and
Diabetes-related Intrapersonal Distress. Subjects use a Likert-type scale to rate the degree to
which each item has been problematic during the past month. The answers range from 1 =
‘no problem’ - 6 = ‘serious problem-. In the current study internal consistency reliability for
the DDS was acceptable (Cronbach’s alpha = 0.92).

All of the item standardized coefficient factor loadings to each component was acceptable
(>.05) for both the DSC-R and the DDS scales in the current study.

Depression was measured dichotomously by self-report. Participants were asked if they had
ever been diagnosed with depression or were currently being treated for depression.

Blood glucose control was measured using two point-of-care methods for A1C, both of
which have demonstrated high levels of accuracy in comparison with laboratory methods
using high-performance liquid chromatography (HPLC). In 81 female participants,
fingerstick blood samples were analyzed for haemoglobin A1C using the DCA 2000® +
Analyzer (Siemens Diagnostics, Tarrytown, NY). The DCA 2000® is a point-of-care
analyzer that provides A1C results within 6 minutes. A sample of 1 pL of whole blood was
collected by capillary tube and inserted into a reagent cartridge, which used immunoassay
methods to determine haemoglobin A1C. Results obtained from the DCA 2000® have been
found to be comparable to laboratory methods using HPLC (Tamborlane et al. 2005, St John
et al. 2006).

A1C was measured in the remaining participants using the A1CNow+™ by Bayer
Healthcare. The ALCNow+™ is a portable, point-of-care analyzer that provides A1C results
within 5 minutes. A sample of 5 uL of whole blood is collected by capillary tube and
inserted into a reagent cartridge, which uses immunoassay (monoclonal antibody) and
chemistry methods to determine A1C. Results obtained from the ALCNow+™ have been
found to be comparable to HPLC (Bode et al. 2007). The DCA 2000® and the ALCNow+™
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have both been certified by the National Glycohaemoglobin Standardization Program, which
requires rigorous assessment of accuracy and bias through testing by reference laboratories
(Little et al. 2001, Little 2003).

A total of 155 adults with T2DM aged 55.7 (SD 8.7) years were included in this analysis.
Most were White or Black. The average duration of diabetes was 7.3 (SD 6.7) years and
almost 73% were female. The average A1C of the total sample was 7.4% (SD 1.9) and 87%
of participants were overweight or obese (Table 1).

There were correlations among fatigue, A1C, depression, diabetes symptoms and diabetes
distress in the total sample. In bivariate correlational analyses among the total sample,
fatigue was correlated with non-fatigue diabetes symptoms (r = 0.680, p = 0.001) and
diabetes distress (r = 0.359, p = 0.001). Like fatigue, A1C was also positively associated
with diabetes symptoms (r = 0.379, p < 0.001) and diabetes distress (r = 0.305, p < 0.001).
However, A1C was not associated with fatigue. Diabetes symptoms were also correlated
with self-reported depression (r = 0.219, p = 0.006) and diabetes distress (r = 0.393, p
<0.001), although there was no relationship between depression and distress (Table 2).

Findings by Glucose Control Group

The total sample was divided by A1C values: the controlled glucose group had A1C values
< 7%; the uncontrolled glucose group had A1C values > 7%. The AL1C values of the
uncontrolled glucose group were significantly higher at 8.9% vs. 6.2%, respectively (p <
0.0001) and this group reported that they felt higher levels of diabetes symptoms (1.78 vs.
1.57, respectively; p = 0.028) and diabetes distress (2.63 vs. 2.08, respectively; p = 0.001)
than the controlled glucose group. No significant demographic differences were found
between the two groups (Table 3).

Similar bivariate correlation coefficients were computed by groups based on A1C. In both
the uncontrolled and controlled glucose groups, fatigue was significantly correlated with
diabetes symptoms (r = 0.732, p < 0.001; r = 0.635, p < 0.001, respectively), modestly with
diabetes distress (r = 0.267, p = 0.026; r = 0.500, p < 0.001, respectively) and self-reported
depression (r = 0.239, p=0.046; r = 0.221, p = 0.43, respectively). Fatigue was not
associated with A1C in either group (Table 4).

In the uncontrolled glucose group, A1C was positively associated with self-reported
depression (r = 0.334, p = 0.005) and diabetes symptoms (r = 0.349, p = 0.003). In both
groups, diabetes symptoms were correlated with diabetes distress (r = 0.422 and 0.305,
respectively; p < 0.01). However, only in the uncontrolled glucose group were diabetes
symptoms associated with self-reported depression (r = 0.383, p = 0.001; Table 4).

We estimated path analysis models by A1C group. In the model from the controlled glucose
group (A1C < 7%, n = 70), we found neither direct nor indirect effect of A1C on fatigue.
Fatigue was directly influenced by both diabetes symptoms ( = 0.54, p < 0.001) and
diabetes distress (f = 0.29, p = 0.002). Diabetes symptoms were also significantly influenced
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by diabetes distress ( = 0.30, p = 0.003). The indirect effect of diabetes distress on fatigue
was validated (§ = 0.19, p < 0.004; Figure 1).

In the model of the uncontrolled glucose group (A1C > 7%, n = 85), again no direct effect of
A1C on fatigue was found. Fatigue was directly influenced only by diabetes symptoms (8 =
0.76, p < 0.001), which were significantly influenced by A1C ( = 0.18, p = 0.044), self-
reported depression (§ = 0.32, p = 0.007) and diabetes distress (f = 0.35, p = 0.001). Self-
reported depression was positively influenced by A1C ( = 0.30, p = 0.013). The indirect
effect of A1C on fatigue was confirmed (B = 0.12, p = 0.018). The indirect effect of diabetes
distress on fatigue was confirmed (B = 0.12, p = 0.0), as was the indirect effect of depression
on fatigue (B = 0.67, p = 0.002; Figure 2).

DISCUSSION

Fatigue has long been thought to be related to aberrant glucose homeostasis in patients with
diabetes. We found, however, that this relationship is not direct and differs by level of
glucose control. Fatigue was indirectly related to A1C; and only in those subjects with poor
glucose control. The relationship between A1C and fatigue was mediated through diabetes
symptoms, depression and diabetes distress. In both groups, the number and severity of
diabetes symptoms were the strongest predictors of fatigue, regardless of blood glucose
control. Diabetes symptoms, however, were only associated with A1C in those subjects with
poor glucose control. In prior studies about the relationship between poor glucose control
and diabetes symptoms, Warren et al. (2003) reported that diabetes symptoms (including
fatigue) were strongly related to acute blood glucose levels at or above 270 mg/dl (15.1
mmol/L), but only modestly associated with A1C (Warren et al. 2003). Later, in a
population-based cohort trial of symptom differences between adults with normal glucose
tolerance, impaired glucose tolerance and overt diabetes, diabetes symptoms (measured
using the DSC-R) increased as glucose metabolism worsened (Adriaanse et al. 2008). This
relationship was attenuated by depression. The average A1C in the diabetes group was 7.7%
(SD 1.7) so we do not know how patients with higher A1C levels might be affected.
Arbuckle et al. (2009) also reported a linear relationship between diabetes symptoms and
ALC levels to 7.9% (Arbuckle et al. 2009). However, after A1C levels rose above 7.9%, the
symptom burden started to decrease (Arbuckle et al. 2009), suggesting there might be a
plateau effect in the relationship between diabetes symptoms and glucose control. Findings
from both these studies run contrary to ours, where diabetes symptoms were only associated
with A1C in the uncontrolled glucose group. While the relationship between A1C and
diabetes symptoms remains unclear, we found that the number and severity of diabetes
symptoms were the strongest predictors of fatigue in the controlled glucose group and the
key mediating variable between A1C and fatigue in the uncontrolled glucose group.

Diabetes symptoms have previously been associated with diabetes distress (Brod et al. 2006)
and were also associated with diabetes distress across all groups in our study. In bivariate
analyses, diabetes distress was associated with fatigue in the total sample, but this
relationship was stronger in the controlled glucose group (r = 0.50) than in the uncontrolled
glucose group (r = 0.27). When we examined the relationship between diabetes distress and
fatigue in the path models, diabetes distress was directly linked with fatigue in the controlled
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glucose group, but not the uncontrolled glucose group. Diabetes distress was indirectly
linked to fatigue in both models and mediated by diabetes symptoms. It is unclear why
distress and fatigue were directly related only in the path model of patients with controlled
glucose levels.

Few papers have addressed the association between diabetes distress and fatigue. In cross-
sectional analyses, Fritschi et al. (2012) reported a moderate relationship between diabetes
distress and fatigue (r = 0.445, p < 0.01), but in further regression analyses of fatigue
predictors, diabetes distress was no longer significant in a final model that included
depressive symptoms, BMI and diabetes symptoms (Fritschi et al. 2012). In our current
study, among the controlled glucose group, depression was not related to fatigue nor any
other variable in the model. Distress, however, was related to both diabetes symptoms and
fatigue, suggesting that diabetes distress is a dynamic construct that co-varies with other
stressful factors, such as symptoms. There is mounting belief that much of the depression
seen in diabetes is really diabetes emotional distress (Fisher et al. 2010, Zagarins et al.
2012).

Fatigue is one of the most prevalent symptoms of depression and often included among the
items in measures of depression. A four-year cohort study of 151 healthy employees with
the presence of severe fatigue at baseline showed that the influence of depression on fatigue
was strong and the impact increased over time (Huibers et al. 2007). In our study,
depression was only modestly associated with fatigue in the total sample and the
uncontrolled glucose groups. In the path models, depression had an indirect link with fatigue
but was mediated by diabetes symptoms and found only in the uncontrolled glucose group
of the study. This relationship between depression and diabetes symptoms has been reported
previously, (Lustman et al. 1988, Ciechanowski et al. 2003, Franks et al. 2010) supporting
our findings.

Depression was directly related to A1C among those in the uncontrolled glucose group only.
In prior studies, the evidence supporting a direct relationship between glucose (measured
variably, e.g. A1C level, fasting) and depression is inconsistent. Some have reported a
positive relationship between depression and glucose metabolism (Bouwman et al. 2010)
and depression and glucose control, (Lustman et al. 2005) while others reported no
relationship between depression and glucose control (Ciechanowski et al. 2003, Fisher et al.
2010, Zagarins et al. 2012). We collected self-reported data about depression and
operationalized it dichotomously as either having or not having been diagnosed with
depression. While the use of self-reported depression is subject to reliability issues, these
findings do suggest that depression may have synergistic and negative associations with
diabetes symptoms and thus indirectly cause higher complaints of fatigue in those who have
poor blood glucose control.

The complex interplay among blood glucose control, diabetes symptoms, diabetes distress,
depression and fatigue is not well understood. Other personal and biological factors likely
influence these relationships and may better explain the high levels of fatigue seen in
patients with T2DM. Many of these factors were proposed in a multidimensional fatigue
model, which suggested that a variety of neuroendocrine biomarkers mediate the
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relationship between physiological and psychological factors and fatigue in diabetes (Payne
2004). In the model, it is hypothesized that fatigue occurs as a result of physiological (e.g.,
disease process, endocrine system) and psychological (e.g., depression, stressors) patient
characteristics through physical biomarkers such as cytokines and cortisol (Payne 2004). In
fact, recent evidence suggests that biomarkers associated with inflammation are the link
between diabetes and fatigue (Lasselin et al. 2012).

There are several limitations to our study. The data were gathered cross-sectionally, so we
cannot infer causality. Further longitudinal studies may confirm dynamic effects of blood
glucose control on fatigue. Measuring depression by a self-reported, dichotomous measure
raises the potential for social desirability bias and reported bias that may influence the
construct validity even though the dichotomous nature of measurement was considered in
the data analyses. Additionally, using self-reported data may have led to missing or
incomplete data.

Future observational research in fatigue and diabetes should include data about the number
and types of diabetes complications drawn from clinic or hospital medical records.
Additional study of the role of inflammation in fatigue is also warranted. There are likely
many possible intervention targets and these are likely to vary from patient to patient. Only
by understanding all the key contributors to fatigue will we be able to gain an understanding
of this symptom.

CONCLUSIONS AND NURSING IMPLICATIONS

Fatigue is a common complaint among people with T2DM and is influenced by a variety of
factors, including blood glucose control, diabetes symptoms, depression and diabetes
distress, especially in those with poor diabetes control. Fatigue may be a barrier to diabetes
self-management tasks that are key in maintaining blood glucose control (Wenzel et al.
2005), thus potentiating the risks for diabetes complications, their related symptoms and
ultimately more fatigue. Nurses caring for patients with diabetes should prioritize teaching
their patients to find means of preventing or minimizing diabetes symptoms, getting
depression diagnosed and treated early, reducing the burden of diabetes distress and
attaining or maintaining good blood glucose control. Nursing interventions might include
ensuring patients are maintaining routine diabetes-related clinic visits and laboratory testing
or helping patients to manage the timing self-care tasks around periods when symptoms and
fatigue are worst.
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Sample characteristics for this study, Study 1 and Study 2 (N = 155)

Table 1

Total Study 1 Study 2
sample (n=76)[2] (n=79)[19]
(N =155) % or % or
% or Mean (SD)  Mean (SD)
Mean (SD)
Female™™ 71.6 100.0 443
Age (years)** 55.7(8.7)  52.2(6.6) 58.8 (9.2)
Ethnicity 12.9 14.5 114
% Hispanic
Race 46.5 38.2 54.4
% Black
ALC (%) 7.4(1.9) 7.3(1.8) 7.5 (2.0)
A1C (mmol/mol) 58 (21) 57 (19) 58 (21)
BMI (kg/m?) 33.0(7.0) 33.6 (8.0) 32.5(6.0)
DM duration (years)™* ~ 73(67)  6.0(5.7) 8.6 (7.3)
Depression (yes) 245 211 27.8
Diabetes distress”™ 2.33(L04) 251(L04)  2.15(1.01)
DSC:
Fatigue 2.24(1.00) 2.30(1.07)  2.19 (0.93)
Diabetes symptoms 1.67 (0.57)  1.67 (0.58) 1.67 (0.56)

*

*

p < 0.05,

p<0.01.
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Table 2

Correlations among fatigue, A1C, distress in the total sample depression, diabetes symptoms and diabetes

Depression DM
Fatigue AlC (yes) symptoms

AlC 0.107
Depression (yes) g217**  -0.090

DM Symptoms 680" 0.278""  0.219""

DM Distress 0379"* 0305 0113 0.393""

*

*
p<.01
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Differences in characteristics between the controlled glucose and uncontrolled glucose groups (N = 155)

Table 3

Total sample Controlled Uncontrolled Chi- p
(N = 155) glucose glucose square, t
% or (n=85) (n=70)
Mean (SD) % or % or
Mean (SD) Mean (SD)

Female 71.6 67.1 77.1 1.456 .166
Age (years) 55.7 (8.7) 56.3 (9.0) 55.0 (8.3) -0.935 351
Ethnicity

Non-Hispanic 87.1 91.8 81.4 2.787 .056

Hispanic 12.9 8.2 18.6
Race

White 38.1 45.9 28.6 10.412 .083

Black 46.5 435 50.0

Asian 6.5 5.9 7.1

Native American 1.9 1.2 2.9

Others 7.1 3.6 114
ALC (%) 7.4 (1.9) 6.2 (0.5) 8.9 (1.8) 12544 _goor**
A1C (mmol/mol) 58 (21) 44 (6) 74 (19) 12544 goo1**
eAG (mg/dl) 166.20 (53.30) 130.53 (15.49) 20951 (50.77) 12544 . oo1**
BMI (kg/m?) 33.0(7.0) 32.8 (6.5) 33.3(7.7) 0.404 .687
Overweight or obese 87.1 88.2 85.7 0.051 .064
DM duration (years) 7.3(6.7) 6.6 (6.5) 8.0(6.7) 1.375 171
Depression (yes) 24.5 30.6 17.1 3.059 .053
Diabetes distress 2.33(1.04) 2.08 (0.94) 2.63(1.08) 3.358 001"
Diabetes Symptom
Checklist:

Fatigue 2.24 (1.00) 2.20 (0.96) 2.30 (1.05) 0.720 565

Diabetes symptoms 1.67 (0.57) 1.57 (0.54) 1.78 (0.59) 2.225 028*

*
p<0.05,

*%

p<0.01.
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Table 4

Correlations among fatigue, A1C, depression, diabetes symptoms and diabetes distress in the controlled
(above black) vs uncontrolled glucose group (below black)

Depression DM DM
Fatigue AlC (yes) Symptoms  Distress
Fatigue 0.015 0.221% 0635""  0.500"
AlC 0.156 ~0.0482 -0.0580 0.142
i * k%
Depression (yes)  .239 0.334% 0.188 0.212
DM Symptoms  .732**  0.3490"  0.383"" 0.305""
DM Distress 0.267* 0.205 0.084 0_422**
*
p < 0.05,
**
p<0.01.

asignificant each group difference

bsignificant each group difference
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