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Purpose

The purpose of this study was to examine the presence
and severity of fatigue in people with type 2 diabetes.

Methods

The Fatigue Severity Scale (FSS), Fatigue Assessment
Scale (FAS), and Visual Analog Fatigue Scale (VAFS)
were administered by anonymous survey of 37 individu-
als with and 33 individuals without diabetes to assess the
presence of fatigue. Data on age, gender, weight, height,
year of diagnosis, and number/type of complications

were also collected. Nonparametric tests tested for differ-

ences in fatigue measures between the groups, and distr1-
bution characteristics of the FAS, FSS, and VAFS scores
were examined. Spearman rank correlation coefficients
examined the relationships between the variables.

Results

People with diabetes scored higher on all 3 fatigue
assessment scales as compared to controls (FAS: 25.11
vs 19.94, P = 001; FSS: 430 vs 2.59, P = .000; VAFS;
4.64 vs 1.75, P = 000). Data were normally distributed
for FSS in the group with diabetes and the group without
diabetes, and scores of FAS, FSS. and VAFS showed no
ceiling effects. A positive correlation was noted between
fatigue measures and number of complications (r = 482;
P=.003).
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Conclusions

Higher levels of fatigue were noted in people with type 2
diabetes as compared to healthy age-matched control;
however, the cause and impact of these changes remain
unclear. FSS is a recommended tool for measuring
fatigue in this population. Further studies are needed to
explore the contributing factors to fatigue in those with
diabetes.

..'....I....Q..‘..Q...‘.‘...............

ype 2 diabetes is a leading cause of adult
disability and is a significant global health
problem. In 2011, 25.8 million people were
estimated to have diabetes in the United
States and this figure is expected to rise to
more than 40 million by 2050.' More specifically, type 2
diabetes contributes to 90% to 95% of this number.
Fatigue is a persistent and distressing complaint among
people with type 2 diabetes. While fatigue also occurs in
other medical disorders, the importance of fatigue may
be greater in individuals with type 2 diabetes due to the
complex management strategies that must be continually
maintained. Fatigue can take a considerable toll on indi-
viduals with diabetes, yet there is ljttle empirical research
describing the severity of the problem. Defining fatigue

- is a challenge because there is a great discrepancy among

causes and indicators. In general, fatigue is recognized as
a complex phenomenon including physiological, psycho-
logical, and situational components.*” Since fatigue
itself is difficult to define and is such a complex phenom-
enon, it becomes very challenging to transform fatigue
into a quantifiable measure. To date, the most accurate or
?ppropﬁate fatigue scales remain controversial. However,
there are few a scales that appear to adequately identify
and measure fatigue in individuals with diabetes; these
scales include Fatigue Severity Scale (FSS), Fatigue
Assessment Scale (FAS), and Visual Analog Fatigue
Scale (VAFS),

Fatigue can result from various physiological factors
associated with diabetes, such as hypoglycemia, hyper-
glycemia, and the wide swings between the two.*®
Polypharmacy, referring to the numerous medications
this population has to take, can result in a number of
complications and side effects including fatigue.'*"?
Numerous complications such as sleep disorders”® or
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chronic neuropathic pain’ can add to the burden of
fatigue. The presence and number of diabetic complica-
tions have been shown to have a significant impact on
quality of life in a number of studies.'* " Fatigue can also
result from various lifestyle issues, such as lack of phys-
ical activity or high body mass index (BMI), which is
commonly seen in people with type 2 diabetes.'® Certain
psychological factors like depression® or stress resulting
from the diagnosis of diabetes or from the management
of diabetes can also result in fatigue.?>* Therefore, it is
very important to further explore this issue and identify
the potential contributors of fatigue.

In an epidemiological study of 1137 subjects with
type 2 diabetes, the prevalence of fatigue was found to
reach 61%. Despite this high frequency and the impact
of fatigue on the persons’ treatment efficacy, few studies
have explored this symptom dimension in patients with
diabetes, and most have been limited to nonspecific
symptoms of fatigue.”® Fatigue studies done in the past
were either tested in subjects with additional comorbidi-
ties’ or with additional challenges of maintaining
employment status.”’ Therefore, future studies need to be
done to find out how diabetes itself plays a role in fatigue
levels of these individuals.

The primary purpose of this study was to investigate the
presence and severity of fatigue in people with type 2 dia-
betes as compared to a group without diabetes and to iden-
tify the relationship between fatigue and certain variables of
diabetes. An additional purpose was to compare three stan-
dardized measures of fatigue, the Fatigue Severity Scale,
Fatigue Assessment Scale, and Visual Analog Fatigue Scale,
to determine which would be the most appropriate tool to
measure fatigue in this population.

Research Design and Methods
Research Design

This cross-sectional study utilized community-based
surveys.

Data Coliection Procedures

An invitation letter, fatigue surveys, and a brief medi-
cal history form were distributed by the researchers
among the community, at health fairs, local clinics, and
through a diabétes database that has a list of individuals
with diabetes willing to be contacted for research pur-
poses. The diabetes database is maintained at Georgia
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Holland Research Lab where the study was conducted.
The study was approved by Univessity of Kansas
Medical Center’s Human Subjects Comniittee. The study
utilized self-administered, anonymous surveys indicating
that personal information, regarding the participants’
name or date of birth, was not stated on the surveys.

Participants

Participants with and without type 2 diabetes were
included if they were between the ages of 40 and 70
years.

Methods

Measures of fatigue. The Fatigue Assessment Scale
(FAS) is a reliable scale for detecting the presence and
severity of fatigue in terms of both physical and mental
domains.” It focuses on the physical and mental domains
of fatigue. FAS is a 10-item questionnaire that requires a
subject to choose | out of 5 answer categories varying
from never to always (1 = never, 2 = sometimes, 3 =
regularly, 4 = often, and 5 = always). Responses for each
question are summed to gencrate a score ranging from 10
to 50. Higher scores indicate more fatigue.

The FAS has previously been shown have good reli-
ability, with a Cronbach’s alpha of 0.90 for employed
subjects (n = 351). The measure also demonstrates good
validity, with factor analysis demonstrating strong con-
struct validity® and concurrent validity with other fatigue
scales, such as the Check List Individual Strength sub-
Jective experience of fatigue (» = .76, P < .001).**

The Fatigue Severity Scale (FSS) emphasizes the
impact of fatigue on daily life in terms of accumulation
of functional fatigue effects, which appears suitable for
detecting the presence and the severity of fatigue ™%
FSS is designed to differentiate fatigue from clinical
depression, since both share some of the same Symp-
toms. The FSS tests different domains, including motiva-
tion, exercise, and interference with work, family, or
social life. It emphasizes the impact of fatigue on daily
life in terins of accumulation of functional fatigue
effects. which appears to be suitable for detecting the
presence of chronic fatigue. It has 9 item questionnaires,
and scoring is done by adding up the responses (num-
bers) and dividing by 9. A score of less than 4 is consid-
ered as having no fatigue, scores of 4 10 4.9 are
considered as having moderate fatigue, and scores of 5 or
more are considered as having severe fatigue.”

The FSS has previously shown to have good reliabil-
ity measures with a Cronbach’s alpha = 0.89 for subjects
with systemic lupus erythematosus (n = 28), 0.81 for
subjects with multiple sclerosis (n = 25), 0.88 for normal
healthy adults (n = 20), and 0.88 for total sample of 74
subjects.” The measure also demonstrates good validity.
Results of factor analysis show strong construct validity
when tested in cancer patients,® demonstrating strong
construct validity. Additionally, FSS has strong concur-
rent validity with other scales, such as visual analog scale
(n=74) was r = 0.68; P < .00].>° ,

The Visual Analog Fatigue Scale (VAFS) is a modi-
fied form of a visual analog scale that was designed to
assess acute or transient fatigue in patients with stroke, 32
It consists of a 10 cm unmarked vertical line with written
descriptions of “no fatigue™ and “very severe fatigue” at
each end. Subjects are asked to mark on the line the point
where they feel their perception of fatigue is. Scores
range from 0 to 100 and are measured in millimeters on
the 10 cm vertical line. Scoring is done by measuring the
line from no fatigue to the point indicated by the sub-
jects. The higher the VAFS score, the higher the fatigue.
VAFS has a major advantage among the other fatigue
tests in that it avoids recollection among subjects. Rather,
it requires subjects to base their answers on intuitive
response at the moment, which helps avoid recollections
of previous references.

The VAFS has been shown to have good reliability,
with intraclass coefficient values for the VAFS = 0.85]
(95% CI, 0.673-0.936, P < .001) for subjects post
stroke.”? The measure also demonstrates good validity,
demonstrating strong concurrent validity, with signifi-
cant co-relationships with heart rate and systolic blood
pressure (r = 0.632, P = 02).%

Medical history form. Participants completed a medi-
cal history form, consisting of questions about age, gen-
der, height, weight, year of diagnosis of diabetes. and a
list of possible complications from diabetes that included:
nerve problems, kidney disease, blindness or eye prob-
lems, heart attack or heart disease, stroke, amputation,
high blood pressure, dental problems. problems with
pregnancy, and problems with sexual function.

Data Analysis

Mann-Whitney U test and Wilcoxon signed rank test
were used to test for differences in fatigue measures

Volume 39, Number 3, May/june 2013




Fatigue and Type 2 Diabetes

323
Table 1 Table 2
Participant Characteristics Fatigue Scores
= A—
With Disbetes Controis Fatigue |
a 37 3 Surveys Diabetes Control PValuve
 Age (years) 5727 532811 FAS 2510:762 1987443 001 |
~ Gender (female/male) 2314 (62%) 2877 (78%) FSS 428+149 2802113 000"
Body mass index MU22821 26202528 VAFS 4612317  180£170 000"
Years since diagnosis 1462 = 11.12 NA \ NIRRT SNE GNPy RN |
- Neuropathy 26 (70.27%) Abbreviations: FAS, Fatiqus Assessment Scale; FSS, Fatique Sevority Scals;
~ Nephropathy 0 VAFS, Visual Analog Fatigue Scale.
Retinopathy 8 .
Cardiovascular disease 14 (37.83%)
. Stroke n
fon Bood pressure A @AM WA
Dental problems =~ - C1(2972%) of 70 surveys (37 with diabetes, 33 controls) were
Problems with pregnancy o included in the study.
Probiems with sexual ] .. . . .
function Participant characteristics are provided in Table 1.
Participants in the group with diabetes had higher BMI

between participants with diabetes and those without.
The Kolmogorov-Smimov test (K-S test) was used to
compare the distribution of FSS, FAS, and VAFS scores
in participants with diabetes and those without to a stan-
dard normal distribution curve. Potential floor and ceil-
ing effects of the three measures were also analyzed.
Spearman rank correlation coefficients were also calcu-
lated to explore the relationships between fatigue scores
with age, gender, weight, height, year of diagnosis, and
number of complications in participants with diabetes.
Number of complications was calculated by adding up
the number of yes answers in the list of complications. A
ssignificance level of .05 was utilized for all testing.

Results
Survey Responses

Surveys were received from 82 adult subjects (49
subjects with diabetes, 33 controls). Of the 49 surveys
from people with diabetes, 42 had type 2 diabetes, 6 had
type | diabetes, and 1 was unknown. In addition to
excluding data from the 7 surveys without type 2 diabe-
tes, surveys were also excluded from 5 people who did
not fall between the 40 and 70 years of age range. A total
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(mecan BMI 34.24 + 8.21 kg/m?) as compared to partici-
pants in the control group (mean BMI 34.24 + 8.21 vs
30.45 £ 8.02 kg/m?*; P < .001). The mean number of years
since diagnosis of diabetes was 14.62 + 11.2 years.

Measures of Fatigue

Results of the FAS, FSS, and VAFS fatigue question-
naires arc presented in Table 2. Subjects with diabetes
scored significantly higher on all three fatigue assess-
ment scales as compared to controls.

Distribution characteristics analysis. Results of the
K-S test indicated that the FSS scores for the participants
with diabetes and the FSS scores for participants without
diabetes were normally distributed. The other scores
were not normally distributed. None of the tests in either
group (FSS, FAS, and VAFS) showed clustering of
scores at the higher end or lower end, which indicated the
absence of ceiling or floor effects.

Relationships Between Variables

Fatigue, as measured by both FAS and FSS, was sig-
nificantly associated with number of complications (p=
483; P =.003 and .326; P = .049, respectively) in partici-
pants with diabetes. We also found that VAFS was nega-
tively associated with age (p = —420; P = 011) in the
participants with diabetes. No significant relationships
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were observed between fatigue scores and vears since
diagnosis, age, BML, or gender in this smail sample of
individuals with diabetes.

Also of note, increasing years since diagnosis was
significantly associated with number of complications
(0.331; P = .045), while Increasing age was associated
with lower BMI (-0.380; P = .020), and increasing BM|
was negatively associated with number of complications
(=0.361; P =.028).

Discussion and Conclusions

Participants with diabetes in this study appeared to
have higher fatigue levels when compared to controls
without diabetes at a coniparable age. Although fatiguc is
a common complaint among patients with type 2 diabe-
tes, few studies have directly tested the presence and
severity of fatigue in people with type 2 diabetes. Qur
results are in agreement with previous studies that have
used FSS as a primary measure to assess fatigue.

For example, Ceullar et al** conducted a study evalu-
ating fatigue, sleep, glycemic control, and depression in
subjects with type 2 diabetes, both with and without rest-
less leg syndrome (RLS). FSS was used to test fatigue
and it was found that the mean FSS score for subjects
with RLS and diabetes was 3.8. These results are in
accordance with our pilot study, in which the mean FSS
score in the diabetes group was 4.28 + | 49, representing
a moderate level of fatigue.” This compared to a mean
FSS score of 2.60 in the control group, which represents
a low level of fatigue.” In another study examining sub-
Jjects with immune mediated polyneuropathies, FSS was
used as the primary tool to determine the prevalence and
severity of fatigue.”* Mean FSS score was 5.6 + 1.4 in the
patient group, which represents severe fatigue. These
results may be relevant to our study because patients
with diabetes often have similar symptoms resulting
from neuropathy.

Merkies et al* defined severe fatigue as a ¥SS score
above the 95th percentile of FSS in healthy controls, or a
score of 5.0 or more. Following this criteria, severe
fatigue was demonstrated in 13 of 37 (35%) individuals
i our survey. Additionally, over 45% of the diabetic
survey participants scored 5 or more on the 7-point scale
for question & (“Fatigue is among my three most dis-
abling symptoms™) compared with only 12% (4/33) of
the healthy controls.

Of the 3 fatigue measures used in this study, all 3 indi-
cated that individuals with diabetes exhibited significantly
greater levels of fatigue than control subjects. Since
fatigue is such a complex phenomenon and is difficult to
measure, 3 different tools were used to assess fatigue. All
these tools have different conceptual definitions: FAS tests
the presence and severity of fatigue in terms of both
physical and mental domains, FSS emphasizes the impact
of fatigue on daily life in terms of accumulation of func-
tional fatigue effects, and VAFS assess acute or transient
fatigue at the moment. Thus, although these tools have
different conceptual definitions, all tools appear to be valid
in measuring fatigue in people with diabetes.

Further, analysis of distribution curves revealed that
FSS was normally distributed, even in this small sample,
which may indicate that FSS is the most appropriate test
to use in this population. None of the fatigue measures
showed ceiling or floor effects, as the scores were widely
spread over a broad range and not clustered at the either
end of the scoring range.

Surprisingly, we were not able to identify any rela-
tionships between fatigue and the diabetic variables,
such as BMI or years since diagnosis. Fatigue was only
found to be significantly associated with number of com-
plications. This finding supports previous studies that the
number of complications can affect quality of life of
individuals with diabetes.”"'” The relationship between

fatigue and the number of complications is understand-

able, as more complications can logically result in more
tiredness or fatigue. Our survey participants reported
high blood pressure and neuropathy as the most common
comorbidities and/or complications resulting from diabe-
tes. Both high blood pressure and neuropathy can cause
general tiredness and fatigue. Neuropathy was the most
common complication reported by our survey partici-
pants, and foot pain (resulting from neuropathy) has been
previously found to be positively correlated with symp-
toms of general fatigue (» = 0.63. P < .001)" in adults
with type | and type 2 diabetes.

Our study also showed a surprising negative direction
in the relationship of fatigue (VAFS) with age. In con-
trast, we would expect a positive relationship between
fatigue and age. This could be due to the small sample
size of the study and the complexity of fatigue with
potential causative factors.

Although this survey successtully identified the pres-
ence of fatigue in people with type 2 diabetes, there are
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several limitations associated with this study. The first
and most obvious limitation is the small sample size,
which may have influenced the lack of significant rela-
tionships between fatigue and variables such as duration
of diabetes. This relationship may also be complicated by
the fact that there is often a period of unawareness prior
to a diagnosis of diabetes being established.”** Future
studies should incorporate other variables, such as fast-
ing blood glucose and glycosylated hemoglobin mea-
sures, and inclusion of other common comorbidities like
depression, pain, and sleep problems. This may substan-
tially clarify the relationships and contributing factors to
fatigue in diabetes.

Another limitation of the study was the use of anony-
mous surveys, as we were unable to verify the data or
follow up with the subjects. Further, fatigue is such a
complex phenomenon that questionnaires alone will not
capture the whole picture of fatigue. Therefore, there is a
need to incorporate more rigorous methods to capturé the
whole phenomenon of fatigue in patients with diabetés.

As a part of diabetes management, individuals with
diabetes are highly encouraged to engage in physical
activities. However, due to the presence of fatigue, peo-
ple with diabetes may have difficulty starting or continu-
ing exercise programs. Exercise may actually reduce
fatigue®>’ as aerobic fitness improves, and this is an
important area for future study.

In conclusion, people with type 2 diabetes appear to
have greater levels of fatigue, and the number of the
complications resulting from diabetes may be related to
this tiredness. FSS is recommended for measuring
fatigue in people with diabetes. Overall, these results
appear to support previous research suggesting that indi-
viduals with diabetes suffer from general tiredness and
fatigue, which may be linked to complications from dia-

» betes. As this may be an important area for paticnt educa-
tion and diabetes management, further investigation is
warranted to examine fatigue and its contributing factors
in people with type 2 diabetes.
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