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Screening for diabetes mellitus in patients with OSAS:

a case for glycosylated haemoglobin
To the Editors:

Obstructive sleep apnoea syndrome (OSAS) is a highly
prevalent disorder, associated with decreased quality of life,
increased risk of road traffic accidents, and increased cardio-
vascular morbidity and mortality [1]. OSAS also appears to
independently predict metabolic dysfunction, with a growing
body of evidence suggesting that sleep disordered breathing
may be an independent driver of insulin resistance and
dysglycaemia [2]. Indeed, a particularly intimate relationship
exists between obesity and the development of OSAS and type
2 diabetes mellitus (T2DM): in the Sleep Heart Health Study
over half of the diabetic subjects studied had some degree of
sleep disordered breathing, while 23.8% had a respiratory
disturbance index in the moderate or severe range [3].
Similarly, up to 40% of subjects with OSAS are diabetic at
diagnosis [4]. Identification of subjects with T2DM allows the
introduction of appropriate treatment to reduce cardiovascular
morbidity and diabetes-related mortality.

While screening for T2DM has conventionally utilised either
fasting plasma glucose (FPG) measurement or performance of
an oral glucose tolerance test (OGTT), glycosylated haemoglo-
bin (HbA1c) measurement has recently been approved as a
stand-alone diagnostic test for T2DM by the American
Diabetes Association (ADA) [5]. Furthermore, emerging data
suggests HbA1c is an independent predictor of both the
development of T2DM and long-term cardiovascular mortality
in non-diabetic subjects [6]. Hence, measurement of HbA1c in
OSAS patients not only facilitates screening for T2DM but may
also allow identification of subjects at risk of subsequent
metabolic and cardiovascular morbidity. We sought to assess
the comparative utility of FPG and HbA1c in the identification
of subjects with T2DM and impaired glucose tolerance (IGT) in
a cohort with newly diagnosed OSAS.

We prospectively assessed consecutive subjects with newly
diagnosed OSAS attending our sleep laboratory (St Vincent’s
University Hospital, Dublin, Ireland). Patients were excluded
if they had a previous diagnosis of T2DM based on the
medical history as reported by the patient, or the use of oral

hypoglycaemic medications or insulin. Bloods were drawn in
the morning following an overnight fast. Measurements of
HbA1c and FPG were compared in the diagnosis of T2DM
and IGT. HbA1c of o6.5% was considered consistent with
T2DM as per ADA guidelines, while a level of 6–6.5% was
considered analogous to IGT, in keeping with recent evid-
ence. FPG of o7 mmol?L-1 (126 mg?dL-1) or 5.6–6.9 mmol?L-1

(100–125 mg?dL-1) were considered consistent with T2DM
and IGT, respectively. Fisher’s exact test was used for
statistical comparisons, with a p-value of ,0.05 considered
significant.

269 individuals were evaluated. 23 (8.5%) had an antecedent
diagnosis of T2DM, and were excluded from the analysis. Of
the remaining 246 subjects, the majority were male, ,65 yrs
of age and obese. 39.7% had severe OSAS, with an overall
mean apnoea/hypopnoea index (AHI) of 32.2 events?h-1.
Patient characteristics are summarised in table 1. 29 (12%)
subjects had HbA1c of .6.5%, consistent with a diagnosis of
T2DM. Only 14 (5.5%) of the patients were identified as
diabetic using FPG (p50.025 for comparison) (fig. 1). 66
(27%) subjects had HbA1c of 6–6.5%, indicative of increased
cardiovascular risk and predictive of future diabetes. FPG
identified only 31(13%) individuals with IGT (p50.0001 for
comparison). Conversely, FPG identified one (0.4%) diabetic
subject and 17 (6.9%) additional individuals with IGT not
identified by use of HbA1c alone. Patients with T2DM or IGT
were older (mean age 51.9 versus 47.1 yrs), more obese (mean
body mass index (BMI) 36.3 versus 33.6 kg?m-2), and had
more severe OSAS (mean AHI 40.3 versus 29.2 events?h-1)
than those without. No significant sex differences were
observed.

HbA1c has only recently been recommended as an appropriate
stand-alone diagnostic test for T2DM by the most recent report
of the Expert Committee on the Diagnosis and Classification of
Diabetes Mellitus [7]. Its diagnostic utility had been questioned
prior to this report, principally due to a lack of assay
standardisation, leading to inter-centre variability, but recent
years have seen the implementation of rigorous standardi-
sation via the National Glycohemoglobin Standardization c
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Program [8]. Measurement of HbA1c offers a number of
advantages over FPG, including greater convenience and
reduced day-to-day variability. Recent data from a large
population of non-diabetic subjects followed longitudinally
for a median of 14 yrs showed HbA1c to be as accurate a
predictor of future T2DM as, and a better predictor of future
cardiovascular illness and death than, FPG [6].

Consistent with previous reports, we found a strikingly high
prevalence of undiagnosed T2DM and IGT in a group of newly
diagnosed OSAS patients. However, using FPG as a lone
screening modality would have failed to identify more than
half of these individuals. Furthermore, measurement of HbA1c
permits the identification of a large group of subjects with sleep
disordered breathing who may be at increased risk of develop-
ing overt T2DM and significant cardiovascular morbid-
ity, a group that may warrant closer medical supervision in
succeeding years.

Current expert consensus guidelines suggest OSAS patients
should be screened for T2DM using FPG, with the addition of
OGTT where warranted [9]. Although clearly of limited utility
in patients with anaemia and haemoglobinopathies [5], we
would suggest that our data support the use of HbA1c as an
effective, convenient and inexpensive screening tool in individ-
uals newly diagnosed with sleep disordered breathing. Our
data suggest screening is particularly relevant in older, more
obese subjects with more severe sleep disordered breathing.
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TABLE 1 Patient characteristics

Age yrs 48.9¡11.2

Aged ,65 yrs 91

Male 77.4

BMI kg?m-2 34.9¡6.9

Waist circumference cm 111.2¡18.5

Neck circumference cm 42¡4.3

Obese 76.2

Mild (BMI 30–34.9) 29.7

Moderate (BMI 35–39.9) 25.1

Severe (BMI o40) 21.3

OSAS severity

Mild (AHI 5–14.9) 28.5

Moderate (AHI 15–29.9) 31.8

Severe (AHI o30) 39.7

AHI events?h-1 32.2¡24

Mean Sp,O2 % 93.5¡2.2

Cholesterol mmol?L-1 4.8¡1.0

LDL-C mmol?L-1 2.85¡0.88

HDL-C mmol?L-1 1.47¡5.50

Triglycerides mmol?L-1 1.83¡1.23

Glucose mmol?L-1 5.7¡1.03

HbA1c % 5.95¡1.29

Data are presented as mean¡ SD or %. BMI: body mass index; OSAS:

obstructive sleep apnoea syndrome; AHI: apnoea/hypopnoea index; Sp,O2:

arterial oxygen saturation measured by pulse oximetry; LDL-C: low-density

lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; HbA1c:

glycosylated haemoglobin.
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FIGURE 1. Prevalence of type 2 diabetes mellitus (T2DM) and impaired glucose

tolerance (IGT) as detected by measurement of glycosylated haemoglobin (HbA1c)

and fasting plasma glucose (FPG) in an obstructive sleep apnoea syndrome cohort.
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