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To the Editor: We read with interest the recent paper by
Farmer et al [1]. These authors studied 48 individuals
with type 1 diabetes (mean age 50 years and mean dura-
tion of diabetes, 32 years) with diabetic sensorimotor
polyneuropathy (DSPN); they reported that, as assessed
by a wireless motility capsule (WMC) test, gastric emp-
tying, and small intestinal and colonic transit were de-
layed in this group when compared with age-matched
healthy control participants. The paper raises several is-
sues, specifically:

1. It is uncertain whether the abnormalities described
relate to diabetes per se, autonomic neuropathy and/
or hyperglycaemia. The inclusion of an appropriate
‘control’ group, perhaps individuals with type 1 dia-

betes without peripheral neuropathy, would have been
highly desirable.

2. The rate of gastric emptying (as well as small intestinal
motility) is known to be influenced by the acute
glycaemic environment in health and diabetes. For exam-
ple, acute hyperglycaemia slows gastric emptying sub-
stantially, while acute hypoglycaemia accelerates it [2].
The mean HbA1c of the type 1 diabetic participants in
the study was 8.1% (65.5 mmol/mol), and it is likely that
the majority of these had hyperglycaemia during the mea-
surement of transit, and that hyperglycaemia contributed
to the high prevalence of delayed gastric emptying. Blood
glucose was only measured immediately prior to the in-
gestion of the capsule and mean glucose was 8.4 mmol/l
(range 4.9–12.1 mmol/l). Concurrent measurement of
blood glucose would have been highly desirable, perhaps
using continuous glucose monitoring. It would also
be of interest to measure gastric emptying during
euglycaemia in individuals with type 1 diabetes with
proven DSPN.

3. Previous studies have established that gastric emptying
may be delayed, normal or even accelerated in people
with long-standing diabetes [2]. Inconsistencies in the lit-
erature likely reflect differences in populations studied
and the techniques used to quantify gastric emptying
(e.g. scintigraphy, stable isotope breath test, MRI, ultra-
sound orWMC test). Scintigraphy remains the ‘gold stan-
dard’ technique (with the stable isotope breath test being
an acceptable alternative), and has inherent advantages
over the WMC test employed by the authors. It should
be appreciated that the diagnostic accuracy of the WMC
test has not been established in individuals selected based
on DSPN status, per se. We recently reported that gastric
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emptying was more rapid in adolescent type 1 diabetic
patients (mean age 14 years and mean duration of diabe-
tes, 8 years) than in healthy control participants [3]. In the
DCCT/Epidemiology of Diabetes Interventions and
Complications (EDIC) study, delayed gastric emptying
was common and associated with early and long-term
hyperglycaemia [4].

4. The relationships of transit through different gastroin-
testinal regions (oesophagus, stomach, intestine) in
diabetes, as well as associations between abnormal
transit and peripheral neuropathy [5, 6], have been
evaluated previously, albeit not as comprehensively
as by Farmer et al [1]. These studies suggest that, in
diabetes, the relationship of transit through any region
of the gut relates only weakly to transit through other
regions.

5. It is also important to appreciate that disordered motility is
not synonymous with delayed transit. Furthermore, in the
case of the small intestinal transit, caecal arrival correlates
only weakly with mean transit [7].

6. Peripheral neuropathy, gastroparesis and gastrointestinal
symptoms are common in long-standing type 1 diabetes.
The authors conclude that there is an association between
peripheral neuropathy (‘stocking and glove’ distribution)
of diabetes and delayed gastrointestinal transit (an obser-
vation previously described), but a causal relationship re-
mains to be established.

In conclusion, while we agree that the observations of
Farmer et al [1] have clinical implications, we believe that

the issues outlined in this letter must be considered when
interpreting them.
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