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Abstract
Purpose To report on the mortality of DSM-IV eating disorders and predictors of premature death in males compared to 
females after inpatient treatment.
Methods Crude mortality rate (CMR) and standardized mortality ratio (SMR) were computed for a large sample of males 
aged at treatment 16–61 years [N = 66 anorexia nervosa (AN), 52 bulimia nervosa (BN), 70 eating disorder not otherwise 
specified (ED-NOS)] and females aged 14–65 years (N = 2066 AN, 1880 BN, 1350 ED-NOS). In addition, a survival analysis 
and Cox regression analyses for identifying predictors of death were computed.
Results CMRs for males and females, respectively, were 15% and 5% in AN, 8% and 3% in BN, and 4% and 3% in ED-NOS. 
Compared to the general population, mortality was elevated in males with AN (SMR = 4.93) and in all female diagnostic 
groups (AN, BN, ED-NOS). No significant sex differences for SMR emerged in any diagnostic group. Compared to females 
with AN or BN, males with AN or BN showed a shorter survival time after onset (survival analysis). Being male, and having 
AN, increased the risk of premature death.
Conclusion Mortality in inpatients with eating disorder is high, especially in AN. Males appear to have about the same 
outcome in terms of mortality as females with AN, BN, and ED-NOS. However, long-term survival was shorter in males 
with AN or BN compared to females. The need for intensive treatment in both males and females with an eating disorder 
remains an important issue.
Level of evidence Level III, case–control analytic study.

Keywords Eating disorders · Males · Females · Anorexia nervosa · Bulimia nervosa · Standardized mortality ratio

Introduction

A small minority of individuals presenting for treatment of 
anorexia nervosa (AN) or bulimia nervosa (BN) are males. 
The fifth edition of the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5) [1] estimates the male:female 
ratio in clinical populations of AN and BN as 1:10. The 
fourth edition of the DSM (DSM-IV) [2] combines less 
severe types of AN and BN and eating disorders (ED) with 
other described symptoms into the category ED not other-
wise specified (ED-NOS). A special case is binge-eating dis-
order (BED) which in the DSM-IV is categorized as an ED-
NOS and in the DSM-5 as a main ED. For the heterogeneous 
category of ED-NOS, no estimate of the male:female ratio 
is provided and the DSM-5 (page 351) simply states that the 
“gender ratio is far less skewed in BED than in BN”. Epide-
miological studies confirm the lower prevalence of EDs in 
males compared to females. The National Comorbidity Sur-
vey Replication [3], a representative survey of households 
in the United States, found a lifetime prevalence of 0.3% of 
AN, 0.5% of BN, and 2.0% of BED in the male population. 
A more recent survey in Germany [4] reported a 12-month 
prevalence of 0.3% of AN, 0.1% of BN, and 0.1% of BED in 
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males. As a consequence of the relative low prevalence, little 
is known about the outcome of EDs in males. A recent litera-
ture review of the outcome in male AN, the best-researched 
ED in males, concluded that only very limited evidence on 
the outcome of AN in males exists [5].

Still less knowledge exists on the worst possible outcome, 
mortality in males with ED. Only a very few studies on mor-
tality in purely male samples exist. A simple measure of 
mortality is the crude mortality rate (CMR; percentage of 
deceased patients in a given sample) which depends heavily 
on sample size and varied widely between studies. Apply-
ing strict inclusion criteria, an overview of males with AN 
reported CMRs ranging from 0 to 17% after 1–10 years, and 
CMRs between 0 and 27% after 1–12 years in mixed samples 
of adolescent and adult males [5]. A CMR of 12.9% for male 
AN inpatients was reported by Quadflieg et al. [6]. Burns 
and Crisp [7], however, reported no deaths in 27 males 
with AN after 2–20 years. An older overview combining 
a large number of study samples with a small fraction of 
males reported a mean CMR of 5% in AN [8]. Another study 
reported a CMR of 4.0% in a mixed sample of outpatients 
with 5 male and 172 female participants with AN [9].

Several clinical studies published standardized mortal-
ity ratios (SMR; ratio of deceased patients versus expected 
deaths in the age- and sex-matched general population) for 
males with AN. Gueguen et al. [10] found a significant SMR 
of 8.08 in 23 male inpatients after 10 years. Another study 
identified a non-significant SMR of 0.79 in a large clinical 
male sample [11]. Quadflieg et al. reported an SMR of 5.91 
(p < 0.05) in male AN inpatients [6]. Larger sample sizes 
were included in studies using national registers of treatment 
and of causes of death. In males treated for AN, SMRs were 
2.7 in England [12], 4.1 in Sweden [13], and 8.2 in Denmark 
[14]. All SMRs were significantly elevated (p < 0.05). In a 
mixed sample of males and predominantly females, an SMR 
of 1.70 for AN (p < 0.05 for lifetime diagnosis and p > 0.05 
for diagnosis at intake) was reported [9]. A meta-analysis of 
clinical studies including an unknown percentage of males 
computed an SMR of 5.86 for AN (p < 0.05) [15]. In females 
with AN, one group reported an SMR of 10.6 (p < 0.05) [16] 
and a national death register study [17] found an SMR of 
4.37 (p < 0.05). Concluding from these data, males with AN 
carry a significantly increased risk of death from all causes 
compared to males from the general population. Compared 
to females with AN, however, there seems to be little differ-
ence in risk of death.

For BN, there is still less evidence than for AN on mortal-
ity in males. Quadflieg et al. [6] reported a CMR of 11.1% 
in male inpatients treated for BN. On the other hand, Powers 
and Spratt [18] reported no deaths in five males with BN 
after two years. An overview, combining a large number 
of study samples with a small fraction of males, reported a 
mean CMR of 0.32% [19]. In a mixed outpatient sample of 

39 males and 867 females treated for BN, the overall CMR 
was 3.9% [9].

The SMR for BN was 1.88 (p > 0.05) in male inpatients 
[6] and 2.2 in males with BN in a register study (p > 0.05) 
[12]. In a mixed sample of outpatients, the SMR was 1.57 
(p < 0.05) [9]. The meta-analysis of clinical studies including 
an unknown percentage of males reported an SMR of 1.93 
for BN (p < 0.05) [15], while Huas et al. [20] reported an 
SMR of 5.52 (p < 0.05) for BN in a purely female sample. 
A non-significantly elevated SMR of 2.33 in females with 
BN was found in a national death register study [17]. From 
what little is known, males with BN carry no increased risk 
of death compared to males from the general population, and 
a lower risk of death than females with BN.

Regarding ED-NOS, Quadflieg et al. [6] reported a CMR 
of 6.4% in male inpatients, while in a mixed sample of 49 
male and 753 female outpatients, Crow et al. [9] found a 
CMR of 5.2%. The SMR was 3.40 (p < 0.05) in Quadflieg 
et al.’s study [6], and 1.6 (p < 0.05) in males with ED-NOS 
in a register study [12]. In mixed samples, SMRs of 1.81 
(p < 0.05) [9] and 1.92 (p < 0.05) [15] for ED-NOS were 
reported.

To draw valid conclusions on males from this scarce evi-
dence is nearly impossible. As in females, mortality seems 
to be elevated in males with AN. The existing evidence on 
BN and ED-NOS points at non-elevated mortality in BN and 
elevated mortality in ED-NOS compared to males from the 
general population.

One more recent study addressed predictors of death in 
male AN, and no studies exist on prediction of premature 
death for BN and ED-NOS in males. Gueguen et al. [10] 
compared dichotomized variables between 20 living and 
three deceased male inpatients treated for AN and identified 
a higher age and lower body mass index (BMI) at admission, 
as well as restrictive AN as predictors of death. Interest-
ingly, no purging behavior was found in deceased patients 
but in 75% of surviving patients (p < 0.05). However, the 
very small number of deceased patients makes interpretation 
of this finding difficult. In this study, long-term survival did 
not differ between sexes.

So far, no clinical study has compared males and females 
with AN, BN, or ED-NOS directly regarding mortality 
and predictors of premature death. This lack of data also 
impedes comparison between samples from different stud-
ies. In addition, studies differ greatly in terms of type of 
treatment, clinical setting, and the participants’ age at initia-
tion of treatment. In our study, we tried to account for these 
potential confounders. We also extended the data collection 
to BN and ED-NOS.

In the present study, we use data from two prior stud-
ies [6, 21] to examine our research question. Fichter and 
Quadflieg [21] reported on mortality for a large sample of 
inpatients with AN, BN, and ED-NOS, but the data were not 
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separated by sex. Their sample included inpatients admitted 
from 1985 to 2005, with post-treatment observations end-
ing in 2012. Quadflieg et al. [6] assessed mortality rates in 
a large, purely male sample from the same hospital, with 
data collection for admission and post-treatment observa-
tions extending over a much longer time period than in the 
study on the mixed sex sample. Our aim in this study was 
a direct comparison of premature death in male and female 
inpatients with AN, BN, or ED-NOS who had received a 
conceptually identical inpatient treatment in the same clini-
cal setting and during the same calendar years. A second aim 
was to identify predictors of premature death in this large 
prospective clinical sample.

Methods

Participants

The female participants of the present study were selected 
from the females of the mixed sample of Fichter and Quad-
flieg [21] and the male participants of the present sample 
were selected from the sample of Quadflieg et al. [6]. These 
samples are described in detail in the original publications. 
In short, all participants were treated as inpatients for their 
ED according to the guidelines for cognitive–behavio-
ral psychotherapy on specialized units. Inclusion criteria 
were a treatment duration of at least 21 days and a filled-
out package of questionnaires at admission. Patients with 
acute psychosis or severe alcohol/drug-related disorders 
were excluded from treatment by the admission policy of 
the hospital.

To make males and females comparable regarding admis-
sion and post-treatment observation period, we restricted 
our male sample to the same limits of admission (treatment 
1985–2005) and observation period (ending 2012) as Fichter 
and Quadflieg [21]. These restrictions resulted in a male 
sample of 66 AN, 52 BN, and 70 ED-NOS participants with 
vital status recorded. The ascertainment of vital status in this 
sample reached 93.6% in AN, 97.6% in BN, and 91.7% in 
ED-NOS. From the mixed sample, all results for the females 
only were re-calculated for comparison. Sample size for the 
female participants was 2066 for AN, 1880 for BN and 1350 
for ED-NOS. Figure 1 presents a flowchart of the samples.

Assessments

ED diagnoses according to the DSM-IV were computed by 
the standardized algorithm of the Structured Inventory for 
Anorexic and Bulimic Eating Disorders Self-rating Form 
(SIAB-S) [22]. This questionnaire covers a broad spectrum 
of symptoms usually associated with EDs and in 29 items 
covers all symptoms necessary for DSM-IV-ED diagnoses. 

In the validation sample, the diagnostic algorithm showed 
a PPV of 0.91, a sensitivity of 0.73, and a specificity of 
0.63 [22]. Definition of ED-NOS followed the description of 
types 2–5 in the DSM-IV, (page 550): (1) AN with normal 
range BMI (upper limit 25); (2) BN with short duration or 
low frequency of symptoms; (3) Regular use of inappropri-
ate compensatory behavior after consuming small amounts 
of food at normal weight; (4) Chewing and spitting out food. 
The fourth criterion of AN in the DSM-IV (amenorrhea) can 
only be met by females, and no alternative for males is pro-
vided. Thus, AN in males is identically defined to ED-NOS 
type 1 in females. To avoid assignment of the same symp-
toms to different diagnoses, we included ED-NOS type 1 in 
the AN category of females. Consequently, for both sexes, 
ED-NOS refers to types 2–5 as described in the DSM-IV. 
Patients also reported their BMI in the SIAB-S.

The early 64-item version of the Eating Disorder Inven-
tory (EDI) [23] was used in this study. This questionnaire 
covers symptoms and psychological features of EDs in 64 
items in eight subscales (Cronbach’s α for our sample in 
parentheses): drive for thinness (α = 0.84; 7 items), bulimia 
(α = 0.89; 7 items), body dissatisfaction (α = 0.90; 9 items), 
ineffectiveness (α = 0.88; 10 items), perfectionism (α = 0.76; 
6 items), interpersonal distrust (α = 0.82; 7 items), interocep-
tive awareness (α = 0.79; 10 items), maturity fears (α = 0.76; 
8 items). Answer format ranged from 1 (“always”) to 6 
(“never”). As recommended by Garner et al. [23], for clinical 
samples, a recoded 0-to-3 format for answers was used for 
subscale building. Higher scores indicate more pathology.

General psychopathology was assessed by the nine sub-
scales of the Brief Symptom Inventory (BSI) [24]: somati-
zation (α = 0.81; 7 items), obsessive–compulsive symptoms 
(α = 0.83; 6 items), interpersonal sensitivity (α = 0.81; 4 
items), depression (α = 0.86; 6 items), anxiety (α = 0.82; 6 
items), anger–hostility (α = 0.71; 5 items), phobic anxiety 
(α = 0.76; 5 items), paranoid ideation (α = 0.76; 5 items), 
psychoticism (α = 0.73; 5 items) with higher values indicat-
ing more psychopathology. The answer format ranged from 
0 (“not at all”) to 4 (“extremely”). The BSI comprises 53 
items with four items not assigned to any subscale. These 
items were included in overall scores of the BSI which were 
not used in this study.

Individual characteristics of the patients were extracted 
from the hospital documentation: age at admission, age at 
onset of ED, duration of ED, legal status, partner situation, 
education, living situation, being a twin, and pre-treatment.

Design

The study included a baseline assessment at the time of inpa-
tient treatment and a single outcome of death at follow-up. 
It was part of a larger study collecting extensive follow-up 
data as described in the prior studies [6, 21].
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Procedure

As part of the admission routine, patients filled out a pack-
age of questionnaires including the EDI, SIAB-S and the 
BSI. They also provided the above-mentioned private infor-
mation for the hospital documentation. Vital status at follow-
up was ascertained by collecting information from close 
family members, registration agencies of the patient’s place 
of residence, or family doctors. Records are not updated by 
the authorities after moving permanently away from Ger-
many, which was the main reason for failing ascertainment. 
Observation ended either with the return of the question-
naire or another contact to the patient, or with the end of all 
observations on December 1, 2012.

Statistical analysis

Descriptive results (means, standard deviations) with Lev-
ene tests for variance homogeneity and t-tests for sex dif-
ferences are presented. Degrees of freedom were adjusted 

when the Levene test of variance homogeneity was sig-
nificant (p < 0.05). Only cases with ascertained vital sta-
tus entered the analyses. Crude mortality rate (CMR) is 
the percentage of deaths in the total or a subgroup of the 
sample [(Ndeceased/Nsample) × 100]. The standardized mor-
tality ratio (SMR) was derived from dividing the num-
ber of recorded deaths by the number of expected deaths 
(SMR = Ndeceased/Nexpected). The expected number of deaths 
of the general German population, adjusted for age and sex, 
was extracted from the reports of the German Federal Office 
of Statistics [25]. An SMR greater than 1.0 indicates a higher 
number of deaths in patients than expected. SMRs and 95% 
confidence intervals were computed by PAMCOMP soft-
ware [26]. A confidence interval including the value one 
indicates that the number of observed deaths does not differ 
significantly (p < 0.05) from the number of deaths expected 
in the general population. Overlapping confidence intervals 
indicate the lack of statistical significance (p > 0.05). The 
Kaplan–Meier method yielded data for survival curves, 
separately for males and females and diagnostic group, and 

Fig. 1  Flow diagram of sample 
(AN Anorexia nervosa, BN 
Bulimia nervosa, ED-NOS 
Eating disorder not otherwise 
specified; all diagnoses accord-
ing to DSM-IV)

Adjusted to female comparison sample by

• Admission until Dec 31, 2005

• Observation ending Dec 1, 2012

AN 66

BN 52

ED-NOS 70

Male inpatients N = 360

AN 157

BN 83 DSM-IV

ED-NOS 120

Vital status ascertained

AN 147 (93.6%)

BN 81 (97.6%)

ED-NOS 110 (91.7%)

Female comparison sample

AN 2066 (96.6%)

BN 1880 (94.9%)

ED-NOS 1350 (96.8%)

Percentages indicate ascertainment rates for vital status
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log-rank tests compared males and females in each diag-
nostic group. A large number of potential predictors were 
available from the set of questionnaires completed by the 
patients at admission, and from the hospital documentation 
(see Fichter et al. [27]). Cox regression analyses yielded a 
hazard ratio (HR) for each predictor of survival time post 
treatment. HR indicates less likelihood to have a shorter time 
until death for values below one, no difference for a value of 
one, and a shorter time to death for values above one.

Results

In all diagnostic groups, males were older than females at 
admission to inpatient treatment. Females with AN and 
ED-NOS reported an earlier onset of ED than males; this 
difference was not significant in BN. The number of treat-
ment days did not differ between males and females in all 
diagnostic groups (Table 1).

Characteristics of deceased patients and mortality 
rates

Table 1 (lower part) presents results on the deaths of males 
and females. No patient died during inpatient treatment. 

Table 1  Characteristics and mortality in males treated for an eating disorder and female comparisons

AN Anorexia nervosa, BN Bulimia nervosa, ED-NOS Eating Disorder not otherwise specified, ED Eating disorder
*Indicates a significantly elevated (p < 0.05) standardized mortality ratio compared to the German general population; All differences in stand-
ardized mortality ratio between sexes for AN, BN, and ED-NOS p > 0.05

AN BN ED-NOS

Males Females t Test Males Females t Test Males Females t Test

N = 66
Mean (SD)

N = 2066
Mean (SD)

t (df) N = 52
Mean (SD)

N = 1880
Mean (SD)

t (df) N = 70
Mean (SD)

N = 1350
Mean (SD)

t (df)

Age at 
admission

27.80 (9.96) 24.90 (7.26) 2.351 (67.2)
p < 0.05

34.45 
(11.26)

25.90 (7.47) 5.441 (52.2)
p < 0.001

33.36 
(10.69)

28.44 (9.47) 3.780 (74.7)
p < 0.001

Age at onset 
of ED

20.61 (7.80)
N = 64

17.94 (5.64)
N = 2045

2.718 (65.1)
p < 0.01

20.04 (10.23)
N = 51

17.58 (5.96)
N = 1862

1.710 (50.9)
p > 0.05

21.44 
(10.63)

18.07 (7.63)
N = 1334

2.614 (72.8)
p < 0.05

Duration 
of ED at 
admission 
(years)

6.95 (6.21)
N = 64

6.94 (6.06)
N = 2045

0.007 
(2107)

p > 0.05

14.01 
(11.49)

N = 51

8.31 (6.21)
N = 1862

3.530 (50.8)
p < 0.01

11.92 (9.88) 10.35 (8.41)
N = 1334

1.306 (74.3)
p > 0.05

Number 
of days 
in index 
inpatient 
treatment

84.61 
(36.01)

88.16 
(40.35)

0.707 
(2130)

p > 0.05

79.65 
(41.19)

83.07 
(36.35)

0.666 
(1930)

p > 0.05

66.39 
(33.51)

69.82 
(28.09)

0.987 (1418)
p > 0.05

Follow-up 
interval 
(years)

8.97 (6.15) 10.27 (5.73) 1.813 
(2130)

p > 0.05

9.94 (5.46) 12.08 (5.99) 2.549 
(1930)

p < 0.05

6.54 (4.32) 10.16 (5.23) 5.690 (1418)
p < 0.001

Number of 
deceased

10 105 – 4 47 – 3 42 –

Crude mor-
tality rate

15.2% 5.1% – 7.7% 2.5% – 4.3% 3.1% –

Standardized 
mortality 
ratio

(95% Con-
fidence 
Interval)

4.93
(2.36–

9.07)*

5.29
(4.32–

6.40)*

– 1.42
(0.39–3.63)

1.57
(1.15–

2.09)*

– 1.93
(0.40–5.65)

1.91
(1.38–

2.59)*

–

Mean (SD) Mean (SD) t (df) Mean (SD) Mean (SD) t (df) Mean (SD) Mean (SD) t (df)

Age at death 36.22 
(13.11)

36.10 
(10.55)

0.032 (113)
p > 0.05

52.62 
(10.25)

41.60 
(13.20)

1.623 (49)
p > 0.05

34.96 (1.00) 43.09 
(12.81)

3.945 (42)
p < 0.001
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Over the follow-up observation period, 10 males with AN, 
4 males with BN, and 3 males with ED-NOS died. The num-
ber of deaths in females was 105 in AN, 47 in BN, and 42 
in ED-NOS. The CMRs ranged from 3 to 15%. Mean age 
at death was nearly identical in males and females with AN 
(36 years). Males with ED-NOS were younger at the time 
of death than females; however, the low number of deaths in 
males (N = 3) in this group impairs statistical power.

Elevated SMRs (p < 0.05) were found in males with AN, 
and in all three female diagnostic groups; SMRs in males 
with BN and ED-NOS were not elevated, with large con-
fidence intervals in these groups. SMRs for AN indicated 
about five-fold increased risk for premature death in females 
and males. However, the sex comparisons of SMRs between 
the diagnostic groups did not reach significance (p > 0.05).

The sum of person-years was 576, 507, and 448 in males, 
and 20,723, 22,311, and 13,465 in females (AN, BN and 
ED-NOS, respectively). Number of deaths per 1000 per-
son-years indicates incidence of death and was 17.36 (95% 

confidence interval 6.60–28.12) and 5.07 (4.10–6.04) in AN, 
7.89 (0.16–15.62) and 2.11 (1.50–2.71) in BN, and 6.70 
(0.88–14.28) and 3.12 (2.18–4.06) in ED-NOS (males and 
females, respectively). Again, males with AN and all female 
diagnostic groups showed increased death rates. Incidence of 
death was higher in males than females with AN (p < 0.05), 
but not in BN and ED-NOS.

Survival analysis

For each diagnostic group, survival analysis compared 
survival time post-treatment between males and females. 
Figure 2 shows the cumulative survival time from admis-
sion, separately for males and females with AN, BN, and 
ED-NOS. Long-term survival was shorter in males than in 
females with AN (χ2 = 15.41; p < 0.001) or BN (χ2 = 8.68; 
p < 0.01). In ED-NOS (χ2 = 2.48; p > 0.05), no sex differ-
ence was found.

Fig. 2  Survival curves by sex for anorexia nervosa, bulimia nervosa, and eating disorder not otherwise specified (DSM-IV)
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Predictors

In preliminary analyses, predictors of survival time post 
treatment were grouped into three domains (individual 
characteristics during treatment, eating-specific symptoms, 
and general psychopathology), and a Cox regression on 
survival time post treatment was conducted separately for 
each domain. In addition to domain-specific predictors, each 
analysis included ED diagnosis, sex, and age at admission 
(which differed between males and females) as covariates. 
ED diagnosis, being male, higher age at admission, having 
a partner at the time of treatment, the number of previous 
inpatient treatments, EDI-Ineffectiveness, and four BSI sub-
scales (Somatization, Obsessive–compulsive, Depression, 
Anger-hostility) emerged from preliminary analyses as pos-
sible significant (p < 0.05) predictors of survival time.

Significant predictors of survival time post treatment 
from the domain-specific analyses were included in the final 
Cox regression analysis on survival time post treatment with 
the same covariates as described above. Although body mass 
index (BMI) did not emerge as a significant predictor in 
domain-specific analyses, we retained BMI as predictor in 
the final model because of its relevance for most EDs. Enter-
ing these variables in one step into a final model revealed 
seven significant (p < 0.05) and four non-significant predic-
tors. Being male showed a 2.5-fold risk of premature death 
and having been treated for AN versus BN or ED-NOS about 
doubled the risk of premature death. Higher BSI-Somatiza-
tion and BSI-Depression scores increased the risk of pre-
mature death about 1.4-fold. Higher age and more inpatient 
treatments prior to index treatment also increased the risk 
of premature death, although the risk was somewhat lower 
(HR = 1.057 and 1.135). Higher BSI-Obsessive–compulsive 
scores decreased the risk of premature death by one-third. 

BMI, having a partner, EDI-Ineffectiveness, and BSI-Anger-
hostility were no predictors of premature death (Table 2).

Discussion

We assessed crude and standardized mortality in a larger 
sample of males separately for AN, BN, or ED-NOS, and 
compared them to females with the same diagnoses and 
treated during the same time period and in the same hospital. 
In addition, we analyzed the time from admission to the time 
of death, and searched for predictors of premature death. 
Compared to the (general) reference population, mortality 
was elevated in males with AN, and in females with AN, BN 
and EDNOS. SMRs never differed significantly between the 
two sexes. Males with AN or BN died earlier than females 
with AN or BN. A diagnosis of AN, being male, higher age 
at hospital admission, more previous admissions, and more 
depression and somatization increased the risk for prema-
ture death, while more obsessive–compulsive symptoms 
decreased it.

In our study, SMRs for AN were highest (4.93 in males 
and 5.29 in females), indicating about five-fold increase in 
mortality due to all causes compared to the general popula-
tion for both sexes equally. BN and ED-NOS showed consid-
erably lower, and in males non-significant, SMRs. Compared 
to our study, Hoang et al. [12] reported a lower SMR (2.7) in 
males and a similar SMR (5.0) in females with AN. Møller-
Madsen et al. [14] found higher SMRs in both sexes (8.2 
in females and 9.2 in males with AN). As in our study, sex 
differences were not significant in either study. The mortality 
reported by Møller-Madsen et al. [14] referred to the time 
period between 1970 and 1987 and comprised all psychiat-
ric admissions that included AN as a primary or secondary 

Table 2  Results of final model of Cox regression analysis on time from admission to inpatient treatment until death

Ref.cat reference category, EDI Eating Disorder Inventory, BSI Brief Symptom Inventory

Predictor Hazard ratio 95% Confidence interval p

1. Eating disorder diagnosis (ref.cat. anorexia nervosa)  < 0.001
 Bulimia nervosa 0.418 0.282–0.662  < 0.001
 Eating disorder not otherwise specified 0.502 0.323–0.778 0.002

2. Gender male 2.477 1.437–4.271 0.001
3. Higher age at admission (years) 1.057 1.040–1.074  < 0.001
4. Body mass index 1.003 0.985–1.022 0.741
5. Having a partner 1.314 0.961–1.795 0.087
6. Number of inpatient treatments prior to index treatment 1.135 1.058–1.218  < 0.001
7. EDI–Ineffectiveness 1.024 0.996–1.052 0.098
8. BSI–Somatization 1.398 1.123–1.740 0.003
9. BSI–Obsessive–compulsive 0.677 0.533–0.860 0.001
10. BSI–Depression 1.352 1.073–1.702 0.010
11. BSI–Anger–hostility 0.798 0.631–1.010 0.061
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diagnosis in Denmark. Our treatment period began in 1985, 
and the study focuses on patients with a primary diagnosis of 
AN at admission to a hospital unit specialized in psychother-
apy of EDs. Thus, a more homogeneous diagnostic cohort 
and different, possibly more focused treatment approaches 
may account for a lower mortality.

Like for AN, Hoang et al. [12] reported higher SMRs than 
in our study for BN (2.2 in males and 4.8 in females versus 
1.42 and 1.57 in our study). Again, as in our study, sex dif-
ferences for BN and ED-NOS did not reach significance. 
Several reasons may account for different findings in Hoang 
et al.’s and our study. Hoang et al.’s [12] sample consisted of 
patients who died within one year after discharge from inpa-
tient treatment. For the time immediately following intensive 
inpatient therapy, a deterioration of symptoms was reported 
in parts of our sample [28, 29]. This may also indicate a time 
of increased risk of death, as patients leave the protective 
hospital environment from which they had benefited at a 
time when their ED was especially severe. Length of obser-
vation was considerably longer in our study and included 
time periods with a possibly lower risk of death.

No data on the number of deaths per person-years sepa-
rately for males and AN, BN or ED-NOS are available in the 
literature. From a study on AN only [10], we computed 13 
deaths per 1000 person-years for a rather small sample of 
male patients with AN, a number only slightly lower than 
our results. In a mixed sample of male and female patients, 
the number of deaths per 1000 person-years was 3.45 for 
AN, 2.71 for BN, and 3.28 for BED [30]. A meta-analysis 
including female only and mixed samples (there were no 
male only studies) reported the number of deaths per 1000 
person-years as 5.10 for AN, 1.74 for BN and 3.31 for ED-
NOS [15]. This meta-analysis also reported death rates for 
studies with females only with the number of deaths per 
1000 person-years 5.39 for AN, and 2.22 for BN. In our 
study, death rates for males were higher than those reported 
in these two studies. A possible reason for this discrepancy is 
the condition of treatment. Suokas et al.’s [30] patients were 
mostly treated in an outpatient setting, and the meta-analysis 
[15] included patients from inpatient and outpatient settings, 
while our patients were exclusively inpatients. Samples in 
these studies consisted predominantly of females and no 
conclusive comparison can be made with our male sample.

Survival analysis suggested a shorter time from admis-
sion to death in males compared to females with AN. A 
survival analysis reported by Gueguen et al. [10] found no 
sex differences in long-term survival but a shorter 3-year 
survival time in males with AN after discharge from treat-
ment. Our sample size of males was larger than Gueguen 
et al.’s [10] sample of 23 males with three deaths. In a sta-
tistical sense, the ten deaths in our male AN sample are still 
a low number of events. Both Gueguen et al.’s and our study 
compared relatively few males to a large number of females. 

As the confidence interval decreases when the sample size 
increases, the large confidence intervals in the male samples 
may have concealed sex differences. Clearly, at this time, 
results are still inconclusive and further research on much 
larger clinical male samples is desirable.

Nearly nothing is known on predictors of death in males 
with ED. Our male sample is large for a male ED sample, but 
still rather small for a broad search of predictors of death. 
Therefore, the results should be considered as preliminary. 
They constitute initial evidence and should encourage fur-
ther research on predictors as soon as larger sample sizes 
with male ED patients will become available.

Being male increased the risk of premature death in AN 
but not in BN or ED-NOS. From our preliminary findings, 
it seems that across sexes and EDs, males with AN carry the 
highest risk of premature death from all causes. The exist-
ing CBT treatment is effective for both sexes [31], but there 
seem to be higher barriers to seek treatment in males [32], 
resulting in a more deadly outcome from all causes. The 
male reluctance to seek help with psychological problems 
early on can be observed in other diagnostic groups (e. g. 
depression [33]), too.

Higher age at admission constituted a predictor of a 
shorter time until death. This is similar to the findings of 
Gueguen et al. [10] who reported an age at admission of 
26 or higher as a predictor of death in AN. Higher age may 
be an indicator of a more chronic condition that is associ-
ated with a decreased probability to respond to treatment. 
This would be supported by our finding that a higher num-
ber of previous inpatient treatments was associated with a 
shorter time to death. However, as the probability to die 
increases with age, the finding regarding age at admission 
could also simply reflect the natural course of life. In any 
case, the high SMR clearly points to a risk of all-cause death 
in AN beyond the natural course of life. We could not con-
firm the finding of purging behavior being a protective factor 
in males with AN [10], in fact, it did not emerge as predic-
tor in either direction. In addition, general psychopathology 
subscales emerged as predictors of premature death. Higher 
depression and somatization scores plausibly increased the 
risk, while higher obsessive–compulsive scores decreased 
the risk of death. Possibly, being more obsessive–compul-
sive leads to more strict adherence to therapeutic recom-
mendations and helps with avoiding the worst consequence 
of death.

There is an ongoing discussion on diagnosis of AN in 
males [34] with yet inconclusive results. At this time, it 
is not known if males need a specific treatment which is 
different from the treatment of females. Even our large 
sample (large for a sample of males with ED) may still 
have been too small to detect all significant and relevant 
differences between males and females. Such differences 
could be important to develop sex-specific intervention 
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strategies. It seems that extant interventions are suitable 
for both sexes, but there is a need to make male patients 
with ED more comfortable in an environment where most 
patients are female [35].

Important limitations of our study are firstly that ED 
diagnoses were made at admission to treatment, and we 
have no knowledge on the further course of symptoms 
after discharge for those patients who died later on. 
Another limitation is that our samples originated from 
inpatients in one single hospital with a specialized treat-
ment program. We have no evidence if and how this affects 
the generalizability of our findings. A third limitation is 
that males were mostly older than females at admission 
and exhibited a later onset of ED. The onset of illness also 
occurred later in the male sample of Gueguen et al. [10], 
and this probably reflects the sex-specific natural course of 
the ED. Higher age in itself may increase the risk of death; 
therefore, we controlled the influence of age in our analy-
ses. In Cox regression analyses, age and sex were included 
as covariates, and in the computation of SMR, age and sex 
were standardized. However, we cannot dismiss the notion 
that the shorter survival time of males was primarily due 
to males being older than females. A further limitation 
is the use of a self-report for determining ED diagnoses 
at admission. However, for all ED diagnoses, we applied 
the well-validated [22] and empirically based standard-
ized diagnostic algorithms for the SIAB-S. In addition, all 
patients were treated on units specialized for the treatment 
of ED and were pre-diagnosed by the external physician as 
having ED as primary diagnosis. A fifth limitation is that 
during the years of assessment for this study decades ago, 
a detailed concept of the “drive for muscularity” in men 
did not exist. We, therefore, cannot comment on this more 
recent issue. A final limitation is our not being able to 
collect causes of death and their connection to ED symp-
toms. There are no central registers for causes of deaths 
in Germany, and such information is rarely available from 
other sources.

On the other hand, our study has several important 
strengths: The first strength is that our sample size was 
large for a study on males with ED. Additionally, all ED 
diagnoses including ED-NOS were defined strictly accord-
ing to the DSM-IV. A third strength is that by combin-
ing data of males and females from the same hospital, 
we could provide a direct sex comparison in a homoge-
neous sample from the same treatment period and for a 
similar follow-up period. A further strength is we being 
able not only to report on sample size-dependent crude 
mortality, but also on SMRs that allow comparison to the 
normal reference population of the same sex and age. A 
final strength is the very high ascertainment rate of vital 
status (89–96%). This index is rarely reported in the ED 
literature.

Conclusion

SMR in ED is high in males and females, especially in 
AN. No significant differences of SMR between males and 
females emerged in our study. Survival after treatment for 
AN was shorter for males than for females. Sample size was 
larger than in other studies but possibly still not large enough 
for detecting small differences between males and females. 
Such differences can be highly relevant for effective treat-
ment planning. From our results, it seems that EDs are not 
too different in terms of mortality rates in males and females, 
and our results allow the important conclusion that males 
need the same intensive treatment as females with an ED. 
This applies especially to the dangerous process of develop-
ing AN and remaining in this disease condition for years. 
Our research referred to patients with ED diagnoses accord-
ing to the DSM-IV. Meanwhile, the DSM-5 was published. 
It modified the diagnostic criteria moderately and added new 
ED diagnoses. Future research should address mortality in 
prospective studies of DSM-5 EDs.

What is already known on this subject?

Mortality in males and females with ED is higher than in the 
general population, especially for AN. For BN and ED-NOS 
no direct comparison of mortality between sexes exists.

What this study adds

Our study adds a direct comparison of mortality in males 
and females with AN, BN, or ED-NOS treated at the same 
hospital in the same calendar years. From our data no sex 
differences emerged.
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