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Objective: Most previous studies of mor-
tality in anorexia nervosa patients have
shown an increased risk of premature
death but have been limited by method-
ological constraints. This study aimed to
overcome some of these constraints by
having a large original sample size, diagno-
sis confirmed by case note review, a long
duration of follow-up, and a clear base
population.

Method: The authors identified 524 anor-
exia nervosa cases seen in specialist ser-
vices in Northeast Scotland; anorexia ner-
vosa  diagnos is  was conf irmed by
scrutinizing case notes. Those who had
died were identified from the National
Health Service register or register of
deaths. The death rates and causes of
death were analyzed.

Results: Twenty-three patients died, giv-
ing a crude death rate of 4.4% and a stan-
dardized mortality rate of 3.3 (95% CI=2.2–
4.9). In only one-third of the cases was an-
orexia nervosa on the death certificate,
but an eating disorder or other psychiatric
pathology probably contributed to several
of the other deaths. Older age at the time
the patient was seen at the specialist ser-
vice was the only identifiable risk factor in
the group of patients who died. The me-
dian length of time between diagnosis and
death was 11 years.

Conclusions: Anorexia nervosa is asso-
ciated with increased risk of premature
death. It is possible that death rates could
be reduced by early diagnosis and by long-
term specialist care.

(Am J Psychiatry 2005; 162:753–757)

In outcome studies of anorexia nervosa, crude mortality
figures are often quoted (1) and show a very wide varia-
tion, from 0% to 18% (2, 3). This variation is not surprising
considering the very different methodologies used. Initial
patient selection can at one extreme be based on national
case register information of all diagnosed cases (4), and at
the other be based on carefully diagnosed but highly se-
lected patients in a tertiary referral inpatient setting. For
the former there may be doubts about diagnostic accu-
racy; for the latter there may be doubts about how repre-
sentative the cohort will be of all patients with anorexia
nervosa in a given population. Indeed, in some tertiary re-
ferral centers, the base population is not known. Follow-
up periods have varied from 5 to 33 years (3, 5), and crude
mortality figures quoted will naturally rise with longer fol-
low-up periods (i.e., as a cohort ages, more cases will die).
Many studies have not attempted to calculate standard-
ized mortality ratios, but increasingly standardized mor-
tality ratios and other standardized methods of reporting
mortality are being published (1, 6). Most of these studies
have shown a standardized mortality ratio between 4 and
13 for anorexia nervosa, with a few notable outliers report-
ing very low (2, 7) or high (8) standardized mortality ratios.
Another limitation in much of the literature is sample size.
For example, the study by Norring and Sohlberg (8) had a
sample size of just 25. Most clinically based studies have
had fewer than a hundred patients at inception, with four

studies having between 100 and 210 patients (7, 9–11); a
fifth study included 332 patients (12).

The current study attempts to overcome some of these
methodological limitations. It is a long-term follow-up
study (up to 35 years) of nearly all patients from a catch-
ment area in Northeast Scotland (Grampian Region). In
this locality, all patients referred to National Health Ser-
vice psychiatric, psychological, and other mental health
services—whether inpatient, day patient or outpatient—
are identifiable, and there is very limited access to and up-
take of private services. All the case notes of suspected pa-
tients were checked for diagnostic accuracy, and this pro-
duced a large intake cohort of 524 cases.

The aims of the study were to establish the standardized
mortality ratio for patients with anorexia nervosa seen in
specialist services and to analyze the causes of death.

Method

Patients with a diagnosis of any eating disorder category be-
tween 1965 and 1999 were identified from the Grampian psychi-
atric case register, patient administration systems, and the Eating
Disorder Service database. All case notes were checked to confirm
or refute a diagnosis of anorexia nervosa. Over these years, diag-
nostic systems changed from ICD-7 to ICD-10, and case notes did
not always contain sufficient information to make a diagnosis of
anorexia nervosa according to current ICD-10 or DSM criteria. In
older ICD versions there were no codes for eating disorders. How-
ever, the Aberdeen Psychiatric Case Register had a category for
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anorexia nervosa beginning in 1965. ICD-9 was introduced in
1980 with a category for anorexia nervosa (307.1), and all those
patients were included for case note review. All notes with a cod-
ing for any eating disorder (F50) from ICD-10 were scrutinized in
case of mistakes in coding. As in a previously published study
(13), a diagnosis of anorexia nervosa was confirmed if the case
notes contained the following: 1) a recorded diagnosis of anorexia
nervosa, 2) significant weight loss, 3) amenorrhea or evidence of
characteristic psychopathology, and 4) no other diagnosis of se-
vere mental illness such as depression or schizophrenia during

the index episode. The intention in choosing these criteria was to
include all patients with anorexia nervosa and not to exclude
those for whom there was insufficient recorded data. In some
cases, particularly the earlier ones, the characteristic psychopath-
ology was not described but could be inferred from the degree of
weight loss, resistance to normal eating, and the presence of
amenorrhea. It seemed important to include those patients even
though the full modern diagnostic criteria were not documented.
When there was genuine doubt about the diagnosis, patients
were excluded. Of the patients with a case note diagnosis of anor-
exia nervosa, 32% were excluded because they did not meet the
study criteria.

For the majority of patients, their index first contact was with
general psychiatric services. In those services, no standardized
assessments were performed from which severity of illness could
be determined.

No patients were involved in any controlled therapeutic trial.
Most would have had an eclectic variable mix of outpatient and
inpatient treatment with a variety of individual, group, and family
therapeutic approaches. It was therefore impossible to assess any
associations between therapy and outcome, including mortality.

TABLE 1. Mortality Data of 23 Anorexia Nervosa Patients From All Cases (N=524) Seen in Specialist Services in Northeast
Scotland, 1965–1999

Case
Year of 

Diagnosis

Age at 
Diagnosis

(years)

Age at 
Death 
(years)

Years From
Diagnosis
to Death

Cause of Death

I(a) I(b) I(c) II
Women

A 1982 17 23 6 None recorded
B 1967 26 28 2 None recorded
C 1969 21 48 27 None recorded
D 1991 19 20 1 Unascertainable pending 

toxicology
E 1989 47 49 2 Acute myocardial 

infarction
Anorexia nervosa

F 1971 16 42 26 Adenocarcinoma
G 1990 24 28 4 Anorexia nervosa
H 1984 19 35 16 Bronchopneumonia Anorexia nervosa
I 1993 34 40 6 Cardiac arrhythmia Metabolic disturbance Poor nutritional 

intake
J 1996 28 33 5 Diabetic ketoacidosis
K 1968 18 50 32 Gastrointestinal 

hemorrhage
Fistula between

subclavian 
artery/stomach

Esophageal 
cancer

L 1982 18 33 15 Ligature strangulation
M 1965 19 52 33 Myocardial infarction Ischemic heart disease Chronic

anorexia 
nervosa

N 1979 19 29 10 Natural causes
O 1979 20 27 7 Natural causes probably 

hypoglycemia
Insulin dependent

diabetes
P 1998 21 23 2 Opiate intoxication Drug abuse
Q 1975 34 38 4 Psychological 

malfunction arising 
from mental factors 
(psychogenic 
dysmenorrhea)

R 1982 45 61 16 Pneumonia CA Bronchus
S 1980 45 59 14 Respiratory arrest Malnutrition Anorexia nervosa Chronic 

pancreatis
T 1988 25 37 12 Septicemia shock Bilateral streptococcal 

pneumonia infection
Influenza b 

infection
Anorexia 

nervosa
Men

U 1990 23 32 9 Acute respiratory distress 
syndrome

Anorexia nervosa Extradural
hemorrhage

V 1992 21 23 2 Carbon monoxide 
poisoning (car exhaust)

W 1992 15 15 0.5 Degos syndrome

TABLE 2. Cause of Death Summary for 23 Anorexia Nervosa
Patients From All Cases (N=524) Seen in Specialist Services in
Northeast Scotland, 1965–1999

Cause of Death N %
Anorexia nervosa (as primary or contributory cause 

of death) 8 34.8
Cancer 3 13.0
Diabetes 2 8.7
Probable suicide 2 8.7
Opiate intoxication 1 4.3
Unknown/unclear 7 30.4
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All cases were traced to the current health authority area using
the Community Health Index and the National Health Service
central register. This process identified some patients who had
died. These and any other cases remaining untraced were then
double checked in the register of deaths (General Register Office
for Scotland) to determine current status. The register of deaths
was also consulted for the recorded causes of death.

The crude mortality rate was calculated simply by dividing the
number of deaths by the total number of the cohort who were
traced.

To calculate the standardized mortality ratio, the time of inter-
est for each patient was taken as the year the patient was seen at
the clinic to either the year of death or mid-2002. For each indi-
vidual this time was broken into episodes according to 5-year age
bands, and into grouped time bands from tables of national sta-
tistics (before 1964–1979, 1980–1989, and from 1990 onward).
Appropriate death rates for men and women in the Grampian
population in 1974, 1985, and 1995 were obtained from the De-
mography and Dissemination Branch of the General Register Of-
fice for Scotland. These were used to calculate standardized mor-
tality ratios and 95% confidence intervals. The methods were
those of Clayton and Hill (14), implemented by using the Stata
statistical package (15).

Results

A diagnosis of anorexia nervosa was confirmed by case
note review for 524 cases. Thirty-seven (7.1%) were male.
The mean age at the time the patient was seen at the spe-
cialist service was 20.1 years (SD=6.8).

Five hundred seven (96.8%) were traced including 23
who died (one of these during the study). This gives a crude
mortality rate of 4.5%. The recorded causes of death for
these patients are listed in Table 1 and summarized in Ta-
ble 2. Surprisingly, in seven cases, the cause of death was
unknown, uncertain, or in one case difficult to understand
as a cause of death: “psychological malfunction arising
from mental factors (psychogenic dysmenorrhea).” Eight
had anorexia nervosa as a cause of death or a contributory
cause (including one in which poor nutritional intake was
an additional cause).

Table 3 shows a comparison of some demographic de-
tails comparing the deceased patients with surviving cases.
The deceased patients were significantly older at the time
they were seen in the specialist service and had sought
treatment less recently. The median time from the special-

ist service visit to death was 11 years (interquartile range=3
to 17), with a mean age of death at 35.8 years (SD=12.6).

The standardized mortality ratios in Table 4 have been
corrected for age at index contact with specialist service,
gender, and year of index contact. The figures obtained
without correcting for year of index contact were very
similar.

Discussion

This large follow-up study from a known population
base, with diagnosis confirmed by case note review for
each patient, shows that there is a more than threefold in-
creased risk of premature death in patients diagnosed
with anorexia nervosa. This finding is in keeping with
most of the literature, although the standardized mortality
ratio in published studies has ranged from 0.71 to 17.8 (6,
7, 11, 16, 17). It is very difficult to know what might have
happened to the 17 untraced patients. It seems unlikely
that they died in a developed country, since there are in-
ternational systems in place to backtrack deaths to the
U.K. Register of Births, Marriages and Deaths. It seems
more likely that they moved abroad and were not picked
up by the Community Health Index system.

In a smaller, earlier study in Northeast Scotland, a
slightly higher standardized mortality ratio of 4.7 was cal-
culated and compared with a lower standardized mortal-
ity ratio of 1.4 at St. George’s Hospital in London (9). It was
suggested in this previous study that the presence of a
well-developed specialist service for eating disorders at St.
George’s Hospital may have been responsible for lower
mortality there. Although there is now an outpatient spe-
cialist treatment service in the region based in Aberdeen, it
is too early to see any effect on mortality rates that this

TABLE 3. Demographic and Clinical Characteristics of Deceased and Surviving Anorexia Nervosa Patients From All Cases
(N=524) Seen in Specialist Services in Northeast Scotland, 1965–1999

Characteristic
Deceased Cases 

(N=23)
Surviving Cases 

(N=501)
Mean

Difference 95% CI Analysis
N % N % χ2 df p

Female 20 87.0 467 92.3 1.31 1 0.26

Mean SD Mean SD t df p

Age at presentation (years) 25.0 9.8 19.9 6.6 5.2 0.8 to 9.6 2.17 522 0.03
Body mass index at presentationa 16.8 2.6 16.6 2.7 0.2 –1.4 to 1.8 0.26 369 0.80
Age at death (years) 35.8 12.6
Duration of illness (years from diagnosis to death) 10.9 10.1
a Data available for 11 of 23 deceased patients and 360 of 501 surviving cases.

TABLE 4. Age-Standardized Mortality Ratios for Anorexia
Nervosa Cases in Northeast Scotland, Correcting for Index
Contact With Specialist Service

Subject 
Group

Observed 
Deaths

Expected 
Deaths

Standardized 
Mortality Ratio 95% CI

Male 3 0.81 3.7 1.2–11.4
Female 20 6.21 3.2 2.1–5.0
Total 23 7.03 3.3 2.2–4.9
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might have produced, bearing in mind the median time
from presentation to death is 11 years.

Anorexia nervosa was only featured on about one-third
of death certificates but may well have played a part in the
death in other cases. In the two patients who died from
complications of diabetes, the eating disorder may have
been a contributory factor. Neilsen et al. (18) found a stan-
dardized mortality ratio for diabetes of 4.1 and for anorexia
nervosa a standardized mortality ratio of 8.9. However,
when these conditions were combined, the standardized
mortality ratio was 14.5, suggesting it is a very dangerous
combination. Patients are known to lower the dose of insu-
lin as a means of purging calories through glycosuria (18).

Given the recorded cause of death, it is likely that two
patients committed suicide and one other who died of
opiate intoxication was a possible suicide, which suggests
a crude suicide mortality rate of 0.57%. In a meta-analysis
by Harris and Barraclough (19), the standardized mortality
ratio for suicide in anorexia nervosa was 23, and some
have suggested that while improved treatment and ser-
vices may prevent death from anorexia nervosa and the
consequences of starvation, there may be an increase in
suicide (12). There were insufficient numbers in our study
to explore this theory.

A surprising gap in the data was the lack of any under-
standable cause of death in six cases. We attempted to find
more clinical information from general hospital case
notes, but these were either unavailable or did not add to
what was on the death certificate. It is possible that some
of these deaths may have been related to anorexia ner-
vosa, suicide, or other psychological disturbance, which
seemed to be the case in the one which was attributed,
rather oddly, to “psychological malfunction arising from
mental factors (psychogenic dysmenorrhea).”

Most of the literature has suggested an increased
mortality for anorexia nervosa, and this has been well re-
viewed by others (1), but there are some studies that have
shown no increase in mortality (2, 7). In the study by
Strober et al. (2), it is of interest that subjects in their co-
hort were younger at the time they first were seen in a spe-
cialist service (between 12 years and 17 years, 11 months)
relative to our cohort, which had a mean age at index con-
tact of 19.9 years for the surviving cases and 25.0 years for
the cases who died. Naturally, it would be expected that
older patients would be at greater risk of death, but it may
also reflect delays in seeking treatment of the illness. Also,
Strober et al.’s cohort had the benefit of early and intensive
treatment, which continued after hospital discharge for
most patients. The treatment available to our cohort was,
prior to 1994, mostly in general psychiatric and psycho-
logical treatment services rather than in an intensive long-
term program specializing in the treatment of eating
disorders. For many patients in the study of Strober et al.,
it still took many years to reach full recovery from the ill-
ness, but their exposure to treatment may have been a sig-
nificant factor in lowering mortality. Another study that

showed an unexpectedly low mortality was undertaken as
part of the Rochester epidemiology project (7). The possi-
ble reasons for the finding of a low standardized mortality
ratio are well discussed by Sullivan (20). In particular, the
definition and ascertainment methods used probably
identified many milder cases seen in primary care. In con-
trast most other studies have identified patients seen in
specialist services, sometimes highly specialized, tertiary
care inpatient settings.

Because the numbers in any mortality study will inevi-
tably be small, it is very difficult indeed to identify predic-
tive factors. The only clear association with mortality in
this study was older age at the time the patient was seen in
the specialist service. Other possible predictive factors of
mortality and poor outcome will be reported in a separate
study comparing patients who died or otherwise had poor
outcome with those who had a good outcome.

Northeast Scotland provides a unique setting within
which it has been possible to study the epidemiology of a
large cohort of patients with anorexia nervosa. First, there
are case register and other patient administration records
dating back to 1965. Second, there is very limited psychiat-
ric practice outside of the National Health Service, and
there is a readily accessible National Health Service psy-
chiatric service. In community studies (21), patients with a
definite diagnosis of anorexia nervosa who had not been
referred to specialist services are seldom found. While
some patients may initially be managed in primary care or
referred to general hospital services because they are seen
as less stigmatizing than mental health services, the great
majority will subsequently be referred to psychiatric ser-
vices in Northeast Scotland. Third, this study includes all
patients seen by specialist services, not just those being
admitted for inpatient treatment or only those referred to
tertiary referral centers or academic centers, as is the case
in many studies (2, 8, 10–12, 17). Fourth, the catchment
population is well defined. Therefore, this cohort repre-
sents a reasonably complete estimate of all patients with
anorexia nervosa and consequently a reasonable estimate
of the risk of death from anorexia nervosa in a defined
catchment population of 580,000.

The findings in this and many earlier studies confirm
the medical seriousness of anorexia nervosa. It often runs
a chronic course, and our study confirms that death due to
anorexia nervosa can occur after many years of illness.
Early access to specialist services should minimize delays
in diagnosis, and even in those who have been ill for many
years, continuing specialist intervention is necessary to
try to reduce the risk of death in the long term.
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