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Sleep apnoea and road traffic accidents

Teran-Santos J, Jimenez-Gomez A, Cordero-Guevara J, and the
Co-operative Group Burgos-Santander. (General Yague Hospi-
tal, Burgos; Marques deValdecilla University Hospital, Santander,
Spain.) The association between sleep apnea and the risk of traffic
accidents. N Engl J Med 1999;340:847-51.

SUMMARY
Obstructive sleep apnoea (OSA) syndrome is a condition in which
the upper airways collapse during sleep, causing significant clinical
problems. Patients with OSA have severe daytime sleepiness and
report difficulty in remaining alert and attentive. There is now
abundant evidence that OSA leads to increased driving accidents.'>
This case-control study looked at the association between sleep
apnoea and the risk of traffic accidents. One hundred and two drivers,
30 to 70 years of age, who received emergency treatment at two
hospitals in Spain from April to December 1995 due to traffic
accidents on inter-urban highways were included in the study.
Control subjects (n= I52) were randomly selected from primary care
centres and matched with patients for age and sex.

All subjects completed a questionnaire, which also focused on
daytime drowsiness and signs and symptoms of sleep apnoea. Noc-
turnal respiratory polygraphy was performed at home on all subjects
and a conventional polysomnography was done when abnormal
findings were detected on respiratory polygraphy or when sleep
apnoea was suspected. The polysomnogram was considered positive
when the apnoea-hypopnoea index (total number of episodes of
apnoea and hypopnoea divided by the number of hours of sleep) was
five or more.

The two groups, i.e. the cases and controls were well matched.
The unadjusted and adjusted odds ratio for sleep apnoea syndrome in
the cases was calculated using different cut-off points (an apnoea-
hypopnoea index of ~5, ~10 or ~15). The unadjusted odds ratio
associated with an apnoea-hypopnoea index of 10 or more was 6.3
(95% confidence interval: 2.4-10.2). The adjusted odds ratio associ-
ated with an apnoea-hypopnoea index of 10or more traffic accidents
was 7.2 (95% confidence interval: 2.4--21.8).When all patients who
did not enroll or complete the study were assumed to have a negative
result on respiratory polygraphy and were also included in the study,
the odds ratio associated with an apnoea-hypopnoea index of ~10
was 4.1 (95% confidence interval: 2.1-7.4). The authors observed
that drivers with an apnoea-hypopnoea index of ~1O had higher
alcohol consumption on the day of the accident but the difference was
not significant. The mean scores on the questionnaire, Epworth
sleepiness scale and snoring scale were not statistically different in
the two groups. The authors thus found a strong association between
sleep apnoea, as measured by the apnoea-hypopnoea index, and the
risk of traffic accidents.

COMMENT
Apnoea is defined as cessation of airflow at the nose and mouth
for 10 seconds or more. Apnoeic episodes may be obstructive,
central or mixed. In obstructive apnoea, the respiratory effort
occurs throughout the apnoea, while in central apnoea there is no
accompanying respiratory effort. A reduction in airflow for more
than 10 seconds is called hypopnoea. In obstructive sleep apnoea,

multiple episodes of apnoea (>5 per hour) or hypopnoea occur in
association with clinical impairment, e.g. hypersomnolence and
altered cardiopulmonary function. The term apnoea-hypopnoea
index (AHI) is used to indicate the number of apnoea-hypopnoea
episodes per hour. An AHI of> 15 is usually regarded as abnor-
mal. During sleep, the patency of the upper airway is preserved by
a balance between forces predisposing to airway collapse and
those responsible for actively dilating the airways." In OSA,
occlusion of the upper airway occurs, usually at the level of the
oropharynx. This apnoea leads to progressive asphyxia until there
is sleep arousal, whereupon airway patency is restored and air-
flow resumes. The patient then goes back to sleep, and this cycle
is repeated a large number of times during the night, leading to
sleep fragmentation. This causes non-refreshing sleep and day-
time somnolence.

Obstructive sleep apnoea is not as uncommon as was previ-
ously believed. Prevalence studies have shown a population
prevalence of 1.5% to 5%.4 A prevalence study of adults aged
30-60 years in the USA showed that OSA with an AHI >15 was
present in 9% of men and 4% of women; symptoms related to
sleep disordered breathing were reported in 4% of men and 2% of
women.'

The common symptoms of OSA include loud snoring, exces-
sive daytime sleepiness, restless non-refreshing sleep, nocturia,
apparent personality changes and morning headache. Patients
with OSA have daytime sleepiness and report difficulty in re-
maining alert and attentive." Driving a motor vehicle requires
vigilance, coordination and quick reactions. This decrease in
vigilance may account for many symptoms including impaired
driving performance. Because sleep apnoea is a common dis-
order, it may be associated with a large number of automobile
accidents and death. This is of particular concern to co-drivers on
the road who may become victims. Many patients do not admit to
this problem for fear of being told to stop driving. The association
between OSA and road traffic accident has been recognized for
over a decade. These are usually single-driver accidents or low
speed shunting accidents. Findley et al. 7 compared the driving
records of29 patients with OSA with those of35 subjects without
sleep apnoea. They found that patients with OSA had a 7-fold
greater rate of automobile accidents than subjects without apnoea.
They also reported that the automobile accident rate of patients
with sleep apnoea was 2.6 times the accident rate of all licensed
drivers in the state of Virginia (p-cu.Ol ). In another study, George
et al. 2 submitted the names of 27 patients with OSA to the motor
vehicle branch of their province in Canada. When compared with
matched controls they found that the mean number of accidents
for patients was more than twice that of controls. Another study"
looked at whether the high rates of automobile accidents occur
among all patients with sleep apnoea or predominately among
those with severe apnoea. Accident rates for 46 patients with mild,
moderate and severe sleep apnoea were compared with the rate for
all licensed drivers in Virginia, USA. The authors observed that
the accident rate increased with the degree of sleep apnoea and the
rate for the group with severe sleep apnoea was significantly
greater than the rate for all drivers in Virginia.

Therefore, there is enough evidence to show that patients with
OSA are at a higher risk of being involved in a road traffic
accident. This risk may be as much as 5-10 times that of the
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normal population. Most previous studies have shown that
patients with OSA have a higher rate of accidents. This study
included subjects who received emergency treatment for road
traffic accidents on the highway and a significantly higher AHI
was found in them compared to matched controls. It raises the
question of the suitability of patients with OSA to hold a valid
driving licence unless the condition is properly treated. It is
obviously difficult to formulate rigid criteria to determine the
suitability of a patient with OSA to hold a valid driving licence.

All over the world most licensing authorities make no specific
mention of sleep disorders while issuing a driving licence. In the
UK, the Driver and Vehicle Licensing Agency recommends that
driving should cease if excessive sleepiness is present. Drivers of
large goods vehicles or passenger-carrying vehicles who have
confirmed OSA should stop driving. Driving may be resumed
subject to review when it is confirmed by a specialist that the
condition has been adequately controlled for at least 12 months.
Unfortunately, such recommendations or laws are not prevalent in
many countries including India, and these patients are a public
hazard since they may injure or kill other drivers, passengers or

Calcium and the treatment of nutritional rickets

Thacher TD, Fischer PR, Pettifor JM, Lawson JO, Isichei CO,
Reading JC, Chan GM. (Departments of Family Medicine, Pedi-
atrics and Chemical Pathology, Jos University Teaching Hospi-
tal, Jos, Nigeria; Department of Pediatric and Adolescent Medi-
cine, Mayo Clinic, Rochester, Minnesota, USA; Medical Re-
search Council Mineral Metabolism Research Unit, Department
of Paediatrics, University of the Witwatersrand and Chris Hani-
Baragwanath Hospital, Johannesburg, South Africa; Departments
of Family and Preventive Medicine and Pediatrics, University of
Utah Health Sciences Center, Salt Lake City, USA.) A compari-
son of calcium, vitamin D, or both for nutritional rickets in
Nigerian children. N Engl J Med 1999;341:563-8.

SUMMARY
Despite adequate sunlight in developing tropical countries, nutri-
tional rickets continues to be common amongst children. Poor dietary
calcium intake has been postulated as a probable cause of rickets.
Also, treatment with supplemental calcium is considered to be help-
ful in managing such children. Calcium deficiency rickets is charac-
terized by normal serum 25-hydroxyvitamin D [25(OH)Dl and high
serum I ,25-dihydroxyvitamin D [I ,25(OH)Pl concentrations, indi-
cating adequate intake of vitamin D. Calcium deficiency alone has
not been agreed upon universally as a cause for rickets. A prospec-
tive, randomized, double-blind, controlled trial consisting of 24
weeks of treatment with vitamin D (600000 U intramuscularly at
enrolment and at 12weeks), calcium (l g daily), or a combination of
both was carried out in 123Nigerian children with rickets to assess
the efficacy of calcium supplementation. Biochemical markers such
as serum alkaline phosphatase and an objective radiographic scoring
system were used to assess disease activity.
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pedestrians. There is therefore an urgent need to increase public
awareness about sleep apnoea and its associated problems.
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Children with rickets as well as those in the control group had low
daily dietary calcium intake (203 mg and 196 mg, respectively).
Serum calcium and 25(OH)D were significantly lower in patients
than controls while 1,25(OH)P was higher in the patient group.
Only 37% of subjects had 25(OH)D below 12 rng/ml, suggestive of
vitamin D depletion. Following 24 weeks oftherapy, disease activity
was reassessed. Using objective criteria (i.e. serum alkaline phos-
phatase less than 350 lUlL and radiographic score <1.5) there was a
higher incidence of healing in children either on calcium alone or
calcium and vitamin D supplementation than in those on vitamin D
alone (61%,58% and 19%,respectively). Thus, calcium supplemen-
tation with or without vitamin D plays an important role in the
medical management of nutritional rickets.

COMMENT
As a result of fortification of food with calcium and vitamin D in
developed countries, nutritional rickets is rarely seen. However,
it continues to be an important cause of morbidity and disability
amongst children in developing countries.'> Despite adequate
sunlight in tropical countries, nutritional rickets is common and
its probable causes include increased skin pigmentation, poor
intake of vitamin D-rich diet, intake of phytates (which reduce
vitamin D absorption) and associated calcium deficiency. Of
these, calcium deficiency seems to be an important cause for
nutritional rickets. However, the condition is rarely encountered
in the West and the hypothesis that calcium deficiency alone
causes rickets is poorly accepted. In earlier descriptions, rickets
was considered to be synonymous with vitamin D deficiency, but
several studies from developing countries have shown that poor
calcium intake is also an important cause of nutritional rickets.
Such cases respond well to treatment with calcium alone.' The
study by Thacher et al. has convincingly demonstrated that
in nutritional rickets, treatment with calcium alone or calcium
with vitamin D supplementation gives a better response than


