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ABSTRACT

Objective: Autonomic symptoms may occur frequently in diabetic and other neuropathies. There is
a need to develop a simple instrument to measure autonomic symptoms in subjects with neuropa-
thy and to test the validity of the instrument.

Methods: The Survey of Autonomic Symptoms (SAS) consists of 11 items in women and 12 in
men. Each item is rated by an impact score ranging from 1 (least severe) to 5 (most severe). The
SAS was tested in observational studies and compared to a previously validated autonomic scale,
the Autonomic Symptom Profile (ASP), and to a series of autonomic tests.

Results: The SAS was tested in 30 healthy controls and 62 subjects with neuropathy and im-
paired glucose tolerance or newly diagnosed diabetes. An increased SAS score was associated
with the previously validated ASP (rank order correlation � 0.68; p � 0.0001) and with quantita-
tive measures of autonomic function: a reduced quantitative sudomotor axon reflex test sweat
volume (0.31; p � 0.05) and an abnormal 30:15 ratio (0.53; p � 0.01). The SAS shows a high
sensitivity and specificity (area under the receiver operating characteristic curve 0.828) that
compares favorably with the ASP. The SAS scale domains had a good internal consistency and
reliability (Cronbach � � 0.76). The SAS symptom score was increased in neuropathy (95% con-
fidence interval [CI] 2.99–4.14) compared to control (95% CI 0.58–1.69; p � 0.0001) subjects.

Conclusions: The SAS is a new, valid, easily administered instrument to measure autonomic
symptoms in early diabetic neuropathy and would be of value in assessing neuropathic autonomic
symptoms in clinical trials and epidemiologic studies. Neurology® 2011;76:1099–1105

GLOSSARY
ASP � Autonomic Symptom Profile; AUC � area under the curve; CAN � cardiac autonomic neuropathy; CASS � Composite
Autonomic Scoring Scale; CI � confidence interval; COMPASS � Composite Autonomic Symptom Scale; E:I � expiration:
inspiration ratio; HRR � heart rate range; IENFD � intraepidermal nerve fiber density; IFG � impaired fasting glucose;
IGR � impaired glucose regulation; IGT � impaired glucose tolerance; NCS � nerve conduction studies; OR � odds
ratio; QSART � quantitative sudomotor axon reflex test; QST � quantitative sensory testing; ROC � receiver operating
characteristic; SAS � Survey of Autonomic Symptoms; SSR � sympathetic skin response; TIS � total symptom impact score.

Impaired glucose regulation (IGR) is associated with peripheral neuropathy in at least 40% of
cases.1,2 The neuropathy associated with IGR and early diabetes is a small-fiber neuropathy that
is often accompanied by mild autonomic symptoms and abnormalities.3-8 A recent consensus
statement by the American Diabetes Association recognizes that glycemic burden is a strong
predictor of adverse outcomes and that IGR represents a continuum of risk.9 Thus, for the
purposes of this study, subjects with neuropathy and prediabetes or newly diagnosed diabetes
are described as having IGR or early diabetic neuropathy.
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There are few validated scores of auto-
nomic symptoms and even fewer that have
been evaluated in subjects with neuropathy.
One validated scale is the Autonomic Symp-
tom Profile (ASP). The Composite Auto-
nomic Symptom Scale (COMPASS) was
developed to provide an aggregate score of the
autonomic symptoms in the ASP with
weighting according to clinical relevance.
When the ASP was used to assess subjects
with neurogenic autonomic failure and con-
trol patients, the COMPASS scores correlated
well with the Composite Autonomic Scoring
Scale (CASS) obtained from autonomic test-
ing.10 However, even though the correlation
between autonomic symptoms and the CASS
was better in type 1 than it was in type 2 dia-
betes, the correlation was weak overall.3 This
observation was ascribed to mild autonomic

symptoms in diabetic patients and thus a re-
duced strength of the association. Further-
more, this highlights the need for a sensitive,
brief, and easy-to-use questionnaire for auto-
nomic neuropathy symptoms that can be used
in both research studies and clinical practice.

METHODS Standard protocol approvals, registra-
tions, and patient consents. All subjects with neuropathy
and normal subjects were consented according to the ethical
standards committees on human experimentation (Michigan,
Maryland, and Utah) and written informed consent was ob-
tained on all participating subjects. Some of the subjects are par-
ticipants in ClinicalTrials.gov NCT00780559.

Questionnaire. The questionnaire was designed to provide a
succinct evaluation of autonomic symptoms in subjects with
mild neuropathy. Questions were evaluated in subjects with
early neuropathy and only symptoms that were found to be re-
producibly present in these subjects were included. The Survey
of Autonomic Symptoms (SAS) Scale assesses both the presence
of symptoms and the degree of severity. The scale is intended to
1) provide assessment of the type of mild autonomic symptoms
observed in early diabetic neuropathy and in autonomic neurop-
athies, 2) ensure that questions are unambiguous and can be
easily understood by patients and research subjects, and 3) serve
as an instrument that can be used in clinical trials, clinical prac-
tice, and large epidemiologic studies. The questions were devel-
oped from questions used routinely in practice in patients with
neuropathy and then individual elements of the scale were evalu-
ated for their reliability and sensitivity. From these questions, 11
(women) or 12 (men) questions were most frequently positive in
subjects with early diabetic neuropathy. These questions assess
the following autonomic symptom domains: orthostatic, sudo-
motor symptoms, vasomotor, gastrointestinal, urinary, and sex-
ual dysfunction (table 1). The questions were designed to
minimize ambiguity and required a yes or no response to symp-
toms occurring in the 6-month period prior to administration.
The subject was then asked to indicate the degree of severity of
the symptom, with 1 being the least severe and 5 the most severe,
to determine the total symptom impact score (TIS).

Study design. Data in this study were obtained from subjects
enrolled in the Impaired Glucose Tolerance Causes Neuropathy
Study,2,4 the Improving Neuropathy and Mobility in Early Dia-
betes study, and the University of Maryland Neuromuscular and
Department of Neurology Database. All subjects with polyneu-
ropathy had IGR. IGR includes early type 2 diabetes mellitus
(within 2 years of diagnosis), impaired glucose tolerance (IGT),
and impaired fasting glucose (IFG) based on standardized ADA
criteria.11 Subjects with IGR were evaluated with nerve conduc-
tion studies (NCS), other electrophysiologic tests such as quanti-
tative sensory testing (QST) (vibration detection threshold and
cold detection threshold), the quantitative sudomotor axon re-
flex test (QSART), and cardiac autonomic neuropathy (CAN)
testing. Subjects also had skin biopsies performed at the calf and
thigh and the intraepidermal nerve fiber density (IENFD) was
measured. The criteria for inclusion within the study were IGR
confirmed on at least 2 separate occasions, signs and symptoms
of peripheral neuropathy, and an abnormality in at least one of
the following: NCS, QST, or QSART, or IENFD.2,4 Subjects
were excluded from the study if other causes of neuropathy ex-
isted as previously described.2

Table 1 Survey of Autonomic Symptomsa

Q1a. Have you had any
of the following health
symptoms during the
past 6 months? (1 �
Yes; 0 � No)

Q1b. If you answered yes
in Q1a, how much would
you say the symptom
bothers you? (1 � Not at
all; 2 � A little; 3 � Some;
4 � A moderate amount;
5 � A lot)

Symptom/health problem

1. Do you have lightheadedness? 1 0 1 2 3 4 5

2. Do you have a dry mouth or
dry eyes?

1 0 1 2 3 4 5

3. Are your feet pale or blue? 1 0 1 2 3 4 5

4. Are your feet colder than the
rest of your body?

1 0 1 2 3 4 5

5. Is sweating in your feet
decreased compared to the
rest of your body?

1 0 1 2 3 4 5

6. Is sweating in your feet
decreased or absent (for
example, after exercise or
during hot weather)?

1 0 1 2 3 4 5

7. Is sweating in your hands
increased compared to the
rest of your body?

1 0 1 2 3 4 5

8. Do you have nausea, vomiting,
or bloating after eating a
small meal?

1 0 1 2 3 4 5

9. Do you have persistent
diarrhea (more than 3 loose
bowel movements per day)?

1 0 1 2 3 4 5

10. Do you have persistent
constipation (less than 1 bowel
movement every other day)?

1 0 1 2 3 4 5

11. Do you have leaking of urine? 1 0 1 2 3 4 5

12. Do you have difficulty
obtaining an erection (men)?

1 0 1 2 3 4 5

a Number of symptoms reported: _______________ (sum of column A, 0–12 for men and 0–11 for wom-
en); total symptom impact score: _______________ (sum of column B, 0–60 for men and 0–55 for
women).
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Normal subjects were recruited as part of the University of
Maryland Neuromuscular or Neurology Database. All normal
subjects were examined by one of the authors (J.W.R. or L.Z.)
and their medical records were carefully reviewed to exclude sub-
jects with neurologic or autonomic disorders or those taking any
medications which may induce autonomic changes. Both nor-
mal and IGR neuropathy subjects also completed the ASP.3,10

The ASP consists of 73 questions assessing the following 9 do-
mains of autonomic symptoms: orthostatic (9 items); secretomo-
tor, including sudomotor symptoms (8 items); male sexual
dysfunction (8 items); urinary (3 items); gastrointestinal, includ-
ing gastroparesis, diarrhea, and constipation (14 items); pupillo-
motor, including visual symptoms (7 items); vasomotor (11
items); reflex syncope (5 items); and sleep function (8 items) as
previously described.10 This is scored to provide the COMPASS.
The COMPASS is based on key scorable areas of the autonomic
nervous system based on presence, severity, distribution, fre-
quency, and progression of symptoms.3,10

Autonomic testing. When medically permissible, subjects
with neuropathy were asked to discontinue any medications that
could alter the results of their autonomic tests for 24 to 48 hours
before testing and to refrain from consuming caffeine during this
time. None of the control subjects were taking medications
known to influence the results of autonomic tests. The QSART
was purchased from WR Electronics (Stillwater, MN) and per-
formed as previously described.4

CAN testing (WR Electronics) was used to assess the follow-
ing. 1) Heart rate variability to deep breathing. The ratio of the
heart rate response during expiration and inspiration, the expira-
tion:inspiration (E:I) ratio, and heart rate range (HRR) were
measured. 2) The Valsalva ratio and the beat-to-beat blood pres-
sure measurements during the Valsalva maneuver. The subject
was asked to maintain an expiration pressure of 40 mm Hg for
15 seconds. (3) Beat-to-beat blood pressure change during a 10-
minute 70-degree head-up tilt compared to the resting supine
blood pressure. (4) The 30:15 ratio. All these tests and their
normative values have been previously described.12-15

Construct validity. The SAS was compared with the ASP/
COMPASS and with the CASS to assess the degree of criterion

validity. The CASS consists of a comprehensive battery of auto-

nomic tests that has previously been shown to be quantitative,

sensitive, specific, reproducible, and standardized.16,17 The SAS

was then compared to measures of autonomic function includ-

ing the QSART sweat response, 30:15 ratio, E:I ratio, HRR, and

tilt response.

Statistical design. Analysis was performed using SPSS version

18. Pearson correlation coefficients were used to examine pair-

wise correlation between normally distributed variables. Spear-

man rank order correlations were used for data analysis for the

ASP/COMPASS score and subscores and the CASS score and

subscores because these scores are not normally distributed10 and

a valid transformation of the data were not possible. Receiver

operating characteristic (ROC) curves were calculated and com-

pared as previously described.18 Internal consistency for the con-

struct items was determined using Cronbach �. Statistical

significance was defined as a 2-tailed p value �0.05, and data are

presented as mean � SEM.

RESULTS General clinical features of the subjects. A
total of 93 subjects completed the SAS and the
COMPASS. There were 38 women (mean age
59.37 � 1.34 years) and 25 men (mean age 59.20 �

1.63 years) with neuropathy. Of these, 94% had IGT
or IFG, and 6% had early diabetes. In the control
group, there were 18 women (mean age 56.94 �

2.86) and 12 men (mean age 49.25 � 1.78 years).
Mean ages were not different between men and
women with neuropathy and control women, but the
mean age of control men was less than control
women (p � 0.01). Despite the lower mean male
control age, there was no difference between gender
or age for the SAS symptom score or TIS in either
controls or neuropathy subjects (figure 1). However,
there was a difference between groups for both the
SAS symptom score (p � 0.0001; 95% confidence

Figure 1 The Survey of Autonomic Symptoms (SAS) symptom score and total symptom impact score (TIS) by age

Groups were divided by age (�60 years and �60 years). (A) The SAS symptom score is greater in neuropathy subjects �60 years (p � 0.001) and �60
years (p � 0.027). (B) The SAS TIS is greater in neuropathy subjects �60 years (p � 0.001) and �60 years (p � 0.014). Although both the symptom score
and the TIS showed a slight increase with age, this was not significant. The box plot represents the median, 10th, 25th, 75th, and 90th percentiles as
vertical boxes with error bars. Ctl � control subjects; Neur � neuropathy subjects.
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interval [CI] control: 0.58–1.69; neuropathy: 2.99–
4.14) and the TIS (p � 0.0001; 95% CI control:
1.51–5.0207; neuropathy: 8.11–11.92) between
control and neuropathy subjects (figure 1). There
was also no association between the SAS symptom
score or TIS and the weight, height, or body mass
index of the subject. There was a strong association
between the baseline IENFD and the SAS (p �
0.001; table e-1 on the Neurology� Web site at
www.neurology.org).

Validation of SAS domains with other measures of au-
tonomic function. The SAS showed a strong associa-
tion with the ASP total score for all domains, and the
secretomotor, vasomotor, and orthostatic intolerance
ASP domains (table 2). There was a weaker associa-
tion between the SAS and the ASP bladder dysfunc-
tion and diarrhea domains. There was no association
between the SAS and the ASP erectile dysfunction,
gastric paresis, and other domains. Importantly, an
increased SAS symptom score or TIS was associated
with a reduced forearm or foot sweat volume on the
QSART (table e-2) and also with a reduced 30:15
ratio. However, there was no association between the
SAS symptom or TIS and the E:I ratio, HRR, Val-
salva ratio (table 2), or an abnormal tilt table re-
sponse (symptom score: odds ratio [OR] 1.29, 95%

CI 0.87–1.91, p � 0.19; TIS: OR 1.08, 95% CI
0.96–1.21, p � 0.19). The CASS total score or any
of the CASS subscores (adrenergic, cardiogenic, or
sudomotor) were not associated with the SAS using a
nonparametric Spearman rank order analysis. Fur-
thermore, when the CASS was expressed as a dichot-
omous variable and a logistic regression was
performed, there was still no association between the
CASS sudomotor score and the SAS symptom score
(OR 1.19, 95% CI 0.95–1.50, p � 0.13) or the SAS
TIS (OR 1.07, 95% CI 0.99–1.16, p � 0.08). There
was also no association between the CASS total score
and the SAS symptom score (OR 1.12, 95% CI
0.891–1.40, p � 0.33) and SAS TIS (OR 1.05, 95%
CI 0.97–1.13, p � 0.20).

ROC for the SAS and ASP scores. In assessing auto-
nomic symptoms in subjects with early diabetic neu-
ropathy, the ROC sensitivity/specificity analysis
indicated that the SAS symptom score showed a
slightly greater sensitivity and specificity throughout
its dynamic range than the ASP score (figure 2). The
area under the curve (AUC) was as follows: SAS
symptom score �0.828 (SEM 0.047, 95% CI
0.737–0.920) compared to the ASP score �0.812
(SEM 0.057, 95% CI 0.700–0.925). Based on the
SAS symptom score ROC curve, a cutpoint of
greater than zero would provide 95% sensitivity and
50% specificity and a cutpoint of greater than 3
would provide greater than 90% specificity and
greater than 65% sensitivity in determining disease.
Based on the SAS TIS ROC curve, a cutpoint of
greater than 1 would provide greater than 90% sensi-
tivity and greater than 50% specificity and a cutpoint
greater than 7 would provide greater than 90% spec-
ificity and greater than 60% sensitivity. Using previ-
ously described methods,18 there was no difference
between the SAS symptom score and ASP ROC
curves (p � 0.682).

Internal consistency of internal reliability and fre-
quency of the SAS domains. Internal consistency reli-
ability testing using Cronbach � provided a value of
0.76, indicating that the scale domains are measuring
the same overall construct. All items in the SAS
showed a high degree of interitem correlation. How-
ever, of all the domains, item 10—“Do you have
persistent constipation?”—added least to the overall
reliability of the SAS. For subjects with neuropathy,
the 3 items showing the greatest reliability were in
order: 1) Item 5, “Is sweating in your feet decreased
compared to the rest of your body?” 2) Item 4, “Are
your feet colder than the rest of your body?” 3) Item
11, “Do you have leaking of urine?” The items ad-
dressing gastrointestinal function showed the lowest
construct reliability in subjects with neuropathy. The

Table 2 Correlation of the SAS symptom score and total impact score with
other autonomic measures

Test

SAS symptom score SAS total impact score

Correlation
coefficient

Significance
(p value)

Correlation
coefficient

Significance
(p value)

ASP total score 0.68 �0.0001 0.71 �0.0001

ASP secretomotor 0.6 �0.0001 0.64 �0.0001

ASP vasomotor 0.43 �0.001 0.36 �0.01

ASP orthostatic intolerance 0.49 �0.0001 0.53 �0.0001

ASP bladder dysfunction 0.33 �0.05 0.37 �0.01

ASP diarrhea 0.29 �0.05 0.28 �0.05

ASP syncope 0.25 NS 0.33 �0.05

ASP erectile dysfunction 0.27 NS 0.32 NS

ASP gastric paresis 0.03 NS 0.28 NS

QSART forearm volume �0.31 �0.05 �0.3 �0.05

QSART foot volume �0.31 �0.05 �0.24 NS

CAN 30:15 ratio �0.53 �0.01 �0.63 �0.0001

CAN E:I ratio �0.26 NS �0.26 NS

CAN HR difference �0.16 NS �0.15 NS

CAN Valsalva ratio �0.026 NS 0.04 NS

CASS total score 0.32 NS 0.25 NS

CASS sudomotor 0.19 NS 0.22 NS

Abbreviations: ASP � Autonomic Symptom Profile; CAN � cardiac autonomic neuropathy;
CASS � Composite Autonomic Scoring Scale; E:I � expiration:inspiration ratio; HR � heart
rate; NS � not significant; QSART � quantitative sudomotor axon reflex test; SAS � Survey
of Autonomic Symptoms.
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most common symptoms reported by subjects with
neuropathy are indicated in table 3. The most com-
mon items—“Do you have a dry mouth or dry eyes?”
and “Are your feet colder than the rest of your
body?”—have similar frequencies in both men and
women.

DISCUSSION The SAS was designed to assess auto-
nomic symptoms in subjects with neuropathy and
was found to have a slightly greater sensitivity and
specificity in subjects with early diabetic neuropathy
than the ASP. The questions in the SAS were de-
signed to improve subject understanding and to re-
duce uncertainty in the responses. Currently
available autonomic questionnaires are lengthy, com-

plex, and take training and considerable time to
score. In contrast, the SAS can be rapidly completed
and scored. Furthermore, interpretation of the SAS is
not dependent on age, gender, body mass index, and
other factors. This provides for a flexible and more
universally acceptable scale to assess autonomic func-
tion in subjects with neuropathy. However, further
validation of the SAS is needed in blinded and longi-
tudinal clinical studies.

There was a difference in both the SAS symptom

score and the TIS between control and neuropathy

subjects. This indicates that the SAS has power to

distinguish between control subjects and those with

peripheral neuropathy. The SAS symptom score and

Figure 2 Receiver operating characteristic curves for the Survey of Autonomic Symptoms (SAS) symptom score, total symptom impact
score (TIS), and Autonomic Symptom Profile (ASP)

(A) SAS, (B) TIS, (C) ASP. The SAS symptom score (area under the curve � 0.828) shows a slightly greater sensitivity and specificity compared to the ASP
(area under the curve � 0.812) but this was not significant (p � 0.682).

Table 3 Symptom frequency in subjects with neuropathy

Item

% Affected Mean TIS (SEM)

Men Women Men Women

Lightheadedness? 50.00 38.00 1.28 � 0.35 0.96 � 0.26

Dry mouth or dry eyes? 77.78 70.83 1.89 � 0.27 2.00 � 0.34

Feet pale or blue? 22.22 33.33 0.50 � 0.23 0.83 � 0.28

Feet colder than the rest of your body? 66.67 70.83 2.28 � 0.44 2.26 � 0.34

Sweating in your feet decreased compared to
the rest of your body?

33.33 25.00 1.00 � 0.39 0.50 � 0.23

Sweating in your feet decreased or absent
(exercise/hot weather)?

16.67 20.83 0.44 � 0.29 0.50 � 0.25

Sweating in your hands increased compared
to the rest of your body?

5.56 20.83 0.28 � 0.12 0.38 � 0.17

Nausea, vomiting, or bloating after eating a
small meal?

5.56 16.67 0.06 � 0.02 0.50 � 0.26

Persistent diarrhea? 5.56 16.67 0.28 � 0.15 0.26 � 0.16

Persistent constipation? 11.11 25.00 0.17 � 0.09 1.00 � 0.36

Leaking of urine? 22.22 45.83 0.67 � 0.33 1.14 � 0.33

Difficulty obtaining an erection (men)? 55.56 NA 1.82 � 0.48 NA

Abbreviations: NA � not available; TIS � total symptom impact score.
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TIS are not affected by age, gender, body mass index,
weight, or height. This indicates that the SAS would
perform well across subject groups in a clinical trial
or epidemiologic study and would be less likely to be
affected by common confounding variables. The SAS
demonstrated a strong association with the ASP total
score and for the ASP domains of secretomotor, va-
somotor, and orthostatic intolerance. This is consis-
tent with the observation that symptoms that tested
these 3 autonomic domains were most commonly re-
ported by subjects with neuropathy and also showed the
greatest internal consistency. Furthermore, both the
SAS symptom score and TIS showed no association be-
tween the SAS and the ASP domains of gastrointestinal
dysfunction and gastrointestinal symptoms showed the
lowest internal consistency. These results may be ex-
plained by the fact that this study examined subjects
with IGR and early diabetic neuropathy. Although pa-
tients with type 2 diabetes commonly have autonomic
symptoms, the symptoms are usually mild and in one
study the syncope and gastrointestinal symptom do-
mains on the ASP did not differ from control subjects.3

The SAS was further validated by an association
between an increased SAS symptom score or TIS and
a reduced forearm or foot sweat volume on QSART
or a reduced 30:15 ratio. However, there was no as-
sociation seen between the SAS symptom score or
TIS and the E:I ratio, HRR, Valsalva ratio, abnormal
tilt table response, CASS total score, or CASS sub-
scores. These findings are consistent with a previous
study that found only a weak association between
autonomic symptom scores on the ASP and auto-
nomic deficits on the CASS in patients with diabe-
tes.3 Only a few subjects were taking a medication
with significant anticholinergic properties that may
reduce sweating, and these were discontinued for at
least 24 hours prior to performing the QSART.19

Thus, these medications would not significantly af-
fect the results in this study. These previous studies
highlight the need to examine autonomic symptoms
independently of autonomic deficits. The present
study raises the possibility that early diabetic neurop-
athy is associated with a mild autonomic neuropathy
that current autonomic tests are not sensitive enough
to detect or that autonomic symptom scores overrate
for the presence of autonomic neuropathy.

Compared to controls, subjects with IGR have
been shown to have greater abnormalities in most
cardiovascular reflex tests and greater heart rate vari-
ability characterized by the triangle index.8 In con-
trast, another study examined patients with newly
diagnosed IGT with a battery of autonomic tests in-
cluding heart rate variation variability, heart rate re-

sponse to deep breathing, heart rate response to
Valsalva maneuver, blood pressure response to stand-
ing up quickly, and skin sympathetic skin response
(SSR) that evaluates postganglionic sympathetic su-
domotor function but is less precise than the
QSART.7 They found no difference compared to
controls in measures of CAN. However, they did
find lower amplitudes of the SSR in the IGT group
compared to healthy controls that is consistent with
the presence of a sudomotor autonomic neuropathy.
The importance of abnormal sudomotor responses in
subjects with IGR was also confirmed in other stud-
ies.2,6 This finding indicates that sudomotor fibers
tend to be affected earlier in autonomic neuropathy
in patients with IGR and that CAN may develop at a
later stage or may require more sensitive tests to de-
tect it than tests commonly used in the clinic.

In future studies the SAS could be adjusted to
exclude the questions that individually were less reli-
able; however, excluding these questions would not
affect the overall reliability of the test. A potential
weakness of the study is the difference in the mean
age of control men vs control women and individuals
with neuropathy. This may be because it can be dif-
ficult to find age-matched male controls who have a
normal neurologic examination, have no evidence of
peripheral autonomic neuropathy, and are not on
any medications that may even mildly affect auto-
nomic functioning. However, despite the younger
age of the control men, this had no affect on the
validity of the study because there was no difference
between age for the SAS symptom score or TIS in either
control or neuropathy subjects. Future studies should
address performance of the SAS in larger more diverse
populations of subjects and in groups of subjects with
other types of neuropathy. Despite these caveats, a vali-
dated questionnaire such as the SAS that is sensitive
enough to detect mild autonomic neuropathy, is simple
to complete, and performs consistently in subjects could
potentially aid in the early detection and diagnosis of
diabetic autonomic neuropathy.
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