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Abstract

Objective—To investigate the sex- and age-specific incidence of healthcare-register-recorded
anorexia nervosa (AN) and other eating disorders (OED) in a complete birth cohort, and assess
whether incidence varies by diagnostic period and (sub-) birth cohort.

Method—We used the actuarial method and Poisson models to examine the incidence of AN and
OED from 1987-2009 (when individuals were 8-30 years) for a cohort of 2.3 million individuals
(48.7% female) born from 1979-2001 in Sweden, identified using Swedish registers.

Results—For both sexes, incidences of AN and OED increased considerably for diagnostic
periods after 2000, but differed little by birth cohort. In 2009, AN incidence in the peak age
category was 205.9 cases/100,000 persons (95% ClI: 178.2, 233.5) for females (14-15 years),
versus 12.8 cases/100,000 (95% CI: 5.6, 20.1) for males (12-13 years). OED incidence in the peak
age category was 372.1 cases/100,000 (95% Cl: 336.4, 407.9) for females (16-17 years), versus
22.2 cases/100,000 (95% ClI: 13.3, 31.1) for males (14-15 years).

Discussion—Our finding of an increase in healthcare register-recorded eating disorders for
diagnostic periods after 2000 likely reflects improved detection and expanded register coverage in
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Sweden. The peak of eating disorder incidence in adolescence, which began unexpectedly early
for AN in males, suggests the importance of vigilance for signs of AN in young boys and early
primary prevention efforts. Waiting until later could miss critical windows for intervention that
could prevent disorders from taking root.
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Methods

Eating disorders have substantial morbidity, elevated mortality,! and significant economic
and societal costs.23 Incidence, a measure of new cases of a disorder for a given population,
provides essential data for service planning.# In addition, information on how incidence
varies with respect to age, sex, and birth cohort can provide valuable insight into the etiology
of the disorder.* Most studies of eating disorder incidence have been based on small
samples, narrow age ranges, subgroups (e.g., females, hospitalized or primary care patients
only), limited diagnostic periods, or only focus on a single eating disorder.> However, these
limitations can be overcome by combining data from population and healthcare registers to
estimate incidence in a large cohort followed over time, as demonstrated by a recent study of
treated mental disorders in Denmark.® In particular, Swedish population and healthcare
registers, the latter of which presently capture nearly all healthcare-detected eating disorders
in Sweden,” can be used to estimate the incidence of healthcare detected and recorded eating
disorders in a complete birth cohort over time in an efficient and cost-effective way.

Thus, we used the Swedish registers to conduct a nationwide cohort study of 2.3 million
individuals born 1979-2001 to: 1) estimate the age- and sex-specific incidence of
healthcare-register-recorded cases of any eating disorder (AED), anorexia nervosa (AN), or
any other eating disorder (OED) between 1987 and 2009 (when individuals were 8-30 years
old); and 2) determine whether changes in the incidence of AED, AN, and OED over
calendar time are attributable to (birth) cohort effects and/or to (diagnostic) period effects,
given that changes in diagnostic practices or completeness of registration between diagnostic
periods can result in substantial differences in incidence over calendar time, even in the
absence of cohort effects.®

Study Sample and Information Resources

We linked information from Swedish population and healthcare registers via a unique
personal identification number assigned to all Swedish residents at birth.® Our cohort
includes all individuals who were born in Sweden between January 1, 1979 and December
31, 2001 and survived to at least age 8 years without emigrating (N = 2,269,280; 1,104,074
females), identified using the Total Population (TP),10 Migration,!! and Cause of Death
(COD; data access through December 31, 2008)2 registers, which also provided
demographic data (e.g., sex). For individuals in our cohort, we identified all eating disorders
detected by the Swedish healthcare system and recorded in the Swedish healthcare registers
between January 1, 1987 and December 31, 2009 using the National Patient Register
(NPR),13 Riksét-National Quality Register for Specialized Treatment for Eating Disorders,’
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and Stepwise-regional quality assurance system for eating disorders.14 The NPR2 provides
national coverage of all Swedish public and private hospital inpatient admissions beginning
in 1973 and outpatient specialist care beginning in 2001.15 At the time of data extraction,
Riksat’ and Stepwisel (longitudinal registers that first entered patient information in 1999
and 2005, respectively) provided quality assurance of over 35 specialist treatment centers
capturing nearly all individuals receiving inpatient, day treatment, or outpatient specialized
eating disorders treatment in Sweden (for detailed information see Birgegard et a/.,14). Using
the COD, we also identified all individuals with cause of death listed as an eating disorder (n
= 6), but all of these individuals had previously received at least one eating disorder
diagnosis through the healthcare system. The University of North Carolina Biomedical
Institutional Review Board approved this study, which was also approved by the Regional
Ethics Committee of Karolinska Institutet.

Eating Disorder Outcome

We restricted our focus to eating disorder diagnoses occurring at age 8 or older to avoid
diagnostic misclassification (e.g., feeding difficulties of childhood). Diagnoses were made
by physicians based on WHO /nternational Classification of Diseases, Ninth Revision
(ICD-9; 1987-1996)16 and /CD-Tenth Revision (ICD-10; 1997-present)” at hospital
discharge (data from NPR) or by specially-trained clinicians based on DSM-IV criterial®
once intent to treat was established (data from Riksat and Stepwise). The specially-trained
clinicians used semi-structured clinical interviews (Structured Clinical Interview for DSM-
IV Axis | Disorders, SCID-19 for adults or Mini International Neuropsychiatric Interview,
M.L.N.I.Kid20:2 for children prior to February 2008, or Structured Eating Disorder
Interview, SEDI?2 for all ages beginning February 2008) to determine diagnosis. ICD-9
eating disorders include AN (307B) and “other eating disorders” (307F). ICD-10 eating
disorders include AN (F50.0), atypical AN (F50.1), bulimia nervosa (BN; F50.2), atypical
BN (F50.3), and “eating disorder, unspecified” (F50.9). DSM-1V18 diagnoses include AN,
BN, and EDNOS (eating disorder not otherwise specified).

We collapsed diagnoses into two primary categories: AN and OED. For AN, we used two
definitions: 1) “narrow AN,” which includes only full-criteria AN (i.e., ICD-9 307B, ICD-10
F50.0, and DSM-IV AN) cases and 2) “broad AN,” which includes both full-criteria AN and
atypical AN (e.g., ICD-10 F50.1) cases. In Sweden, atypical AN is usually diagnosed in
individuals who meet all but the amenorrhea criterion, which has been dropped as a
diagnostic criterion for AN in the newest edition of the DSM (i.e., DSM-5) due to poor
clinical utility and prognostic value.23 In this report, we only present “broad AN” results
because sensitivity analyses using the “narrow AN” definition yielded the same outcome.
For OED, we included all other eating disorder diagnoses (excluding full-criteria AN and
atypical AN). We were unable to examine sub-categories of OED (e.g., BN or BED)
separately in analyses because the ICD-9 only includes the heterogeneous category of OED.

In addition to AN and OED, we also examined AED as an outcome. Consistent with
previous reports regarding diagnostic crossover between eating disorders,242> numerous
individuals in our dataset had both AN and OED diagnoses (at different dates). These
individuals are included as incident cases for both the AN and OED outcomes. Thus, the
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number of incident cases of AN and/or OED is greater than the number of incident cases of
AED, where each individual can be an incident case only once. Analyses of AED are
included to provide information on the overall incidence of eating disorders without inflation
due to crossover.

Statistical Analyses

Data management was conducted using SAS® version 9.3,26 and data analysis was
conducted using R version 3.1.27 Descriptive statistics and graphics were used to screen data
for implausible values, outliers, and potential influential observations.

First, for each outcome (AED, AN, or OED), we used the actuarial method?8 to calculate the
age-specific annual incidence (per person) and accompanying confidence intervals (Cls) of
first recorded contact with the healthcare system due to the respective outcome, by sex. For
visual simplicity, incidence estimates and accompanying 95% Cls were calculated (and
plotted) for age categories defined by grouping together developmentally similar ages (8-11,
12-13, 14-15, 16-17, 18-19, 20-23, 24-30), with a wider range of ages included in the
youngest and older age groups due to lower incidence rates. We plotted the annual incidence
estimates (and Cls) by age category to depict how incidence changes across age categories
and from 1987 to 2009. In addition, we examined the incidence estimates (and CIs) for age
categories with peak incidence during 2009 (the last calendar year included in the present
study) to illustrate the magnitude of eating disorder incidence in Sweden in recent years.

Second, for each outcome, we fitted age-period-cohort Poisson models to estimate the age-
specific incidence rate (per person-year) and to determine whether the incidence rates
differed by diagnostic period or birth cohort, again by sex.8:29.30 Age refers to the age at
which an eating disorder could have been detected and recorded (here, from 8 to 30 years
old), and (diagnostic) period refers to the date on which the eating disorder could have been
detected and recorded (here, from January 1, 1987 to December 31, 2009). (Birth) cohort
refers to the date on which individuals were born (here, from January 1, 1979 to December
31, 2001). Finally, drift (used below) refers to a regular trend in incidence over calendar time
that can be equally attributed to period or to cohort.8 To determine whether incidence rates
differed by period and cohort, we fitted a series of six models to the data and compared their
fit:8:29.31 (1) Age; (11) Age + Period (drift); (111) Age + Period; (IV) Age + Cohort; (V) Age
+ Period (drift) + Cohort; (V1) Age + Period + Cohort. After determining the best-fitting
model for each outcome and sex, we used diagnostic plots and formal test of
overdispersion32:33 to assess the appropriateness of model assumptions, and we then
examined the estimates and Cls for the model coefficients.

In the Poisson models, age, period, and cohort were each grouped into categories, as is
customary in age-period-cohort modeling.8:2% We used one-year age categories for females
and roughly two-year age categories for males; finer age categories were necessary to
improve model fit (and reduce overdispersion) in females, but could not be used in males
due to sparser outcomes. (Models fit well in males even with coarser age categories). For the
same reason, we used roughly two-year period categories for females, but combined the
earlier period categories (i.e., 1987-1989 and 1990-1991; 1992-1993, 1994-1995, and
1996-1997) for males. We used approximately ten-year cohort categories (1979-1990 and
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1991-2001) for each sex. Before fitting the Poisson models, we calculated the number of
person-years at risk and number of first AED, AN, and OED diagnoses for each combination
of the age, period, and cohort categories, with individuals treated as censored at the date of
first emigration from Sweden (based on the Migration Register), the date of death (based on
the COD Register), or the end of the follow-up period (December 31, 2009). In all models
except those with a drift term, no constraints were placed on the coefficients for the ordinal
age, period, or cohort categories, aside from constraining the coefficients for one period
category (2008-2009) and one cohort category (1979-1990) to zero for purposes of
identifiability. (We chose 2008—-2009 as the reference period category because, as described
in more detail in the Results, coefficients for the age categories would then represent
(transformations of) incidence rates during the most recent period included in the study). In
models with a Period (drift) term, it was assumed that coefficients for period categories were
determined by &c, where cindexes the C period categories (¢=0, ..., C— 1) and &refers to
the linear effect of period categories on log(incidence).

Out of the initial cohort (7= 2,269,280 at 8 years old), there were 16,403 incident cases of
AED (0.7%). For females (n = 1,104,074), there were 15,433 incident cases of AED (1.4%),
7,715 incident cases of AN, and 11,038 incident cases of OED. For males (n = 1,165,206),
there were 970 incident cases of AED (0.08%), 459 incident cases of AN, and 680 incident
cases of OED.

Annual Incidence

Figure 1 presents estimates and 95% Cls for annual incidence, by age category, for each
outcome and sex. (See Supplemental Tables 1-6 for the numbers of incident cases and
persons at risk used to calculate the estimates and Cls for each age category and year.) The
plots for females (left-hand column) reveal a peak incidence of AED (top plot) in the 16-17
year old category, with incidence for AN (middle plot) highest in the 14-15 and 16-17 year
old age categories and incidence for OED (bottom plot) highest in the 16-17 and 18-19 year
old age categories. The plots also reveal that the incidence of all three outcomes increased
considerably after 2000. By 2009, incidence of AN was 205.9 cases per 100,000 persons
(95% CI: 178.2, 233.5) in the peak 1415 year old age category, and incidence of OED was
372.1 cases per 100,000 persons (95% CI: 336.4, 407.9) in the peak 16-17 year old age
category. Incidence of AED was 457.4 cases per 100,000 persons (95% ClI: 417.7, 497.1) in
the peak 16-17 year old age category in 2009.

The plots for males (right-hand column) reveal that incidences were considerably lower, by
more than a factor of 10, than for females. In males, peak incidence of AED (top plot) was
in the 12-13, 14-15, and 16-17 year old age categories, with incidence for AN (middle plot)
highest in the 12-13, 14-15, and 16-17 year old age categories, and incidence for OED
(bottom plot) highest for the 14-15 and 16-17 year old age categories. The plots also reveal
that incidences of all three outcomes increased after 2000. By 2009, incidence of AN was
12.8 cases per 100,000 persons (95% CI: 5.6, 20.1) in the peak 12-13 year old age category,
and incidence of OED was 22.2 cases per 100,000 persons (95% ClI: 13.3, 31.1) in the peak
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14-15 year old age category. Incidence of AED was 26.9 cases per 100,000 persons (95%
Cl: 17.1, 36.6) in the peak 14-15 year old age category in 2009.

Age-Period-Cohort Modeling of Incidence Rates

Tables 1 and 2 present the residual deviance and degrees of freedom for the six models, as
well as results from model comparisons and the overdispersion test in the best-fitting model,
for each outcome in females and males, respectively. Figures 2 and 3, as well as Tables 3 and
4, present the estimates and accompanying Cls for the age coefficients (transformed as
recommended in Clayton et al.8) from the best-fitting model for each outcome in females
and males, respectively. The estimated coefficient for each age category represents the
model-based estimate of the incidence rate (per 100,000 person-years) for that age category
during the 2008-2009 period (and, in models with cohort effects, for the 1979-1990 birth
cohort). Tables 3 and 4 also present the estimates and accompanying Cls for the period and
cohort coefficients (transformed as recommended in Clayton et al.8) from the best-fitting
model for each outcome in females and males, respectively. In those tables, the estimated
coefficient for each period category represents the model-based estimate of that category’s
multiplicative effect (relative to the 2008-2009 period) on incidence rates. Likewise, in
models with cohort effects, the estimated coefficient for the 1991-2001 cohort category
represents the model-based estimate of that category’s multiplicative effect (relative to the
1979-1990 birth cohort) on incidence rates.

For females, Model 111 (Age + Period) fit the AN data best, suggesting that AN incidence
differed by age and period, but not by cohort once the effects of age and period were
accounted for. In Model I11, the incidence of AN (per person-year) peaked at the 15 year old
age category, with incidence for 15 year olds estimated to be 226.5 cases per 100,000
person-years (95% CI: 210.7, 243.5) in 2008-2009. Further, the incidence of AN increased
throughout the study period, with incidence being significantly lower (than in the 2008—
2009 reference period) for all periods between 1990-1991 and 2004-2005. For the OED
outcome, Model VI (Age + Period + Cohort) fit the data best, suggesting that OED
incidence differed by age, period, and cohort. In Model VI, the incidence of OED peaked at
the 17 and 18 year old age categories, with incidence for 18 year olds estimated to be 305.7
cases per 100,000 person-years (95% ClI: 285.4, 327.3) in 2008-2009. Further, the incidence
of OED increased throughout the study period, with incidence being significantly lower
(than in 2008-2009) for all periods up through 2004-2005. Finally, the incidence of OED
was slightly, but significantly, higher for the 1991-2001 cohort relative to the 1979-1990
cohort.

For males, Model 111 (Age + Period) fit the AN data best. In Model Ill, the incidence of AN
(per person-year) peaked at the 12-13, 14-15, and 16-17 year old age categories, with
incidence for 16-17 year olds estimated to be 12.4 cases per 100,000 person-years (95% CI:
9.7, 15.8) in 2008-2009. Further, the incidence of AN increased throughout the study
period, with incidence being significantly lower (than in 2008—-2009) for all periods up
through 2002-2003. For the OED outcome, Model I11 (Age + Period) again fit the data best.
In Model I11, the incidence of OED peaked at the 14-15 and 16-17 year old age categories,
with incidence for 16-17 year olds estimated to be 17.7 cases per 100,000 person-years
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(95% ClI: 14.4, 21.8) in 2008-2009. Further, the incidence of OED increased throughout the
study period, with incidence being significantly lower (than in 2008—-2009) for all periods up
through 2004-2005.

Discussion

Our study is one of the largest and most rigorous studies to date to identify age- and sex-
specific patterns in the incidence of healthcare-register-recorded eating disorders over time.
Swedish population and healthcare registers comprising 2.3 million individuals aged 8 to 30
years captured 16,403 eating disorder cases (0.7% of the initial birth cohort) detected and
recorded between the years of 1987 and 2009. The finding that detection of AN begins to
peak at an unexpectedly early age in boys is novel and has important implications for
healthcare service and primary prevention planning and direction for future research.

The sex differences in healthcare-register-recorded eating disorder incidence were dramatic.
Similar to other register-based study findings in the UK (primary care detected cases only)34
and Denmark,%3% incidence was more than 10 times higher in females than males. For
example, in 2009, incidence of AN was 205.9 cases per 100,000 persons (95% CI: 178.2,
233.5) at peak age of detection in females and 12.8 cases per 100,000 persons (95% CI: 5.6,
20.1) at peak age of detection in males. Similarly, incidence of OED was 372.1 cases per
100,000 persons (95% ClI: 336.4, 407.9) at peak age of detection in females and 22.2 cases
per 100,000 persons (95% ClI: 13.3, 31.1) at peak age of detection in males. This
discrepancy may be due to actual sex differences in the incidence of eating disorders, sex
differences in treatment seeking, or providers’ failure to detect eating disorders in men.
Regarding the last two hypotheses, studies suggest that males may be less likely than
females to seek treatment for an eating disorder3® and that healthcare providers may fail to
detect eating disorders in men because they do not include eating disorders among
differential diagnoses, they use assessments that are normed on females, or fail to use male-
specific measures.3” Although nationally-representative community studies in the United
States38 and Canada®? have documented a less extreme male:female ratio of eating
disorders, supporting either of the above-two hypotheses, females were still
disproportionally affected.

Early to late adolescence is a high-risk period for the development of an eating disorder. Our
findings of peak detection in the teenage years is consistent with other register-based
studies®35 and community studies of self-reported eating disorder onset.2538 Existing
literature identifies the adolescent period, especially puberty,38 as a high risk time for the
onset of eating disorders owing to genetic, biological, and sociocultural factors and their
interplay during this period.#0-42 Similar to other register-based studies,3® the peak-
detection age in our study was earlier for AN than OED, reflecting either actual earlier age
at onset of AN or earlier detection of the disorder.

In our study, incidence of AN and OED began peaking at a younger age (about 3 years
earlier) for males than females. For AN, incidence (per person-year) peaked at 12-17 years
for males versus 15 years for females. For OED, incidence peaked at 14-17 years for males
versus 17-18 years for females. Our analytic approach did not allow us to test formally

Int J Eat Disord. Author manuscript; available in PMC 2016 September 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Javaras et al.

Limitations

Page 8

whether the sex differences in peak age of first diagnosis captured in the registers were
statistically significant. However, the findings of sex differences are consistent with other
similar (though not directly comparable) register studies,3>43 albeit not with one other study
that found no sex differences in age at admission to a specialized eating disorder unit.** In
contrast, the somewhat contradictory literature on retrospectively-reported age of eating
disorder onset (not examined here)#3-4° generally supports younger onset in females than
males, suggesting our findings may indicate earlier age at detection, but not onset, of eating
disorders in males. Additional studies are needed to test this hypothesis by examining sex
differences in age of onset versus detection in large samples with wide age ranges. In
general, our findings suggest that primary prevention programs should be implemented prior
to or early in adolescence and should ensure that parents and providers are aware of sex-
specific signs of emerging eating pathology.

The incidence of both AN and OED was substantially lower in calendar years prior to 2000,
with age-period-cohort modeling indicating that this decrease was primarily attributable to
diagnostic period effects rather than birth cohort effects. Regarding diagnostic period effects,
the incidence of detected eating disorders was significantly lower in earlier periods than in
the final 2008-2009 period. Given that the NPR achieved complete coverage of outpatient
clinics and the quality assurance registers (Riksat and Stepwise) came online during the
2000s, it is likely that the observed increase in incidence for diagnostic periods after 2000 is
at least partly due to expansion in the coverage of the healthcare registers. Regarding birth
cohort effects, the incidence rate for the 1980s versus 1990s birth cohorts did not differ,
except for OED where incidence was slightly higher in females born in the 1990s,
suggesting a general lack of birth cohort effects in recent decades. Comparing the above
results to other studies of eating disorder incidence®34 is not straightforward due to
methodological differences and because the referenced studies do not decompose calendar
time trends into period and cohort effects. Generally, it is difficult for researchers to
determine whether the incidence of eating disorders is truly increasing over time given that
epidemiological studies with long follow-up periods, such as the one reported here, are
sensitive to methodological changes (e.g., variations in disorder criteria, register policy,
detection methods, and availability of services) and changes in population composition.®
Regardless, our findings indicate that it is essential to adjust for diagnostic period when
using Swedish registers to examine risk factors for eating disorders, especially for risk
factors whose levels change systematically over time.

Our study has considerable strengths and overcomes many of the limitations common to
previous studies of incidence (small sample size, failure to consider period and cohort
effects, use of limited diagnostic periods). However, our study does have some limitations,
and it is important to address those limitations and their implications systematically.

First, because age, period, and cohort are confounded in continuous time (i.e., knowing two
determines the third), their effects can only be separated by making assumptions.*® In our
analyses, the manner in which we categorized age, period, and cohort implied certain
assumptions regarding the functional form of the relationship between incidence and those

Int J Eat Disord. Author manuscript; available in PMC 2016 September 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Javaras et al.

Page 9

variables, which may or may not be valid. Second, because the Swedish healthcare registers
did not include standard eating disorder diagnoses prior to the introduction of ICD-9 in
1987, we could not include individuals born prior to 1979 in our cohort since it was not
possible to ensure that any eating disorder diagnosis they received during the study period
(1987-2009) was actually their first instance of a healthcare-detected eating disorder (from 8
years on). As a result, the data did not contain information on incidence for the older age
categories during the earlier period categories, limiting the precision of estimates for those
age categories. Further, by the end of the study period (2009), the oldest individuals included
in our cohort were only 30 years old, which precluded investigation of incidence in older age
categories. Third, because BN and BED could not be differentiated from other eating
disorders prior to 1997, we were unable to determine the incidence of these disorders
separately (from OED) without compromising power. Fourth, the registers did not achieve
near-complete ascertainment of healthcare-detected eating disorder cases until recently.”14
However, we addressed this limitation by highlighting age- and sex-specific incidence for
2009 (the most recent diagnostic year included in the study).

When considering results, it is also important to emphasize that registers capture detected
and recorded eating disorders only, and not non-treatment-seeking or non-medically-
detected cases. Also, registers in this study did not include cases that were detected only in
primary care. In Sweden, nearly all individuals with a potential eating disorder diagnosis
detected in primary care are referred to specialist care for a thorough diagnostic evaluation
and treatment, but there may be some individuals who end up in another type of care or do
not follow-up with referrals and, thus, are not captured in this study—to our knowledge,
these cases are the exception. Thus, estimates of incidence for (healthcare detected and
recorded) eating disorders likely underestimate the incidence of a//eating disorder cases.
Also of note, studies validating ICD-9 eating disorder diagnoses in the NPR were not
performed; encouragingly, however, validation studies of schizophrenia show good results,
and positive predictive values (PPV) between 85% and 95% have been recorded for a range
of inpatient diagnoses.1>

In addition, differences in the incidence of (healthcare detected and recorded) eating
disorders with respect to sex, age, cohort or diagnoses can reflect differences in detection, as
well as differences in actual incidence, with respect to these factors, as noted above in our
discussion of sex differences. Relatedly, registers capture information only on age at
diagnosis, not age of onset. A substantial gap between eating disorder onset and treatment
exists, 4748 and any interpretation of our results should bear this in mind, especially because
the quality registers do not include diagnoses made in primary care, which may occur closer
to eating disorder onset if first presentation is in primary care.

However, despite being limited to detected and recorded cases, register-based cohort studies
provide vital information that complements information derived from community-based
studies that use historical interviews.384%-51 Community-based studies capture non-
medically-detected cases, but they are subject to recall and reporting bias and are limited to
surviving individuals.® The latter point is a particular limitation for AN given its elevated
mortality rate. In contrast, register-based studies do not rely on participant report and can
include all members of a particular birth cohort, not only survivors. Finally, register-based
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studies are especially rich resources for documenting recent healthcare utilization, which is
essential for healthcare planning.

Conclusions

Incidence of healthcare-register-recorded eating disorders in Sweden is higher in females
than males. Adolescence is the most likely time for eating disorders to emerge, and,
unexpectedly, the peak age of detection is somewhat younger in males. Our data suggest that
detection and primary prevention efforts should begin in late childhood or early adolescence
and that vigilance for signs of impending AN in young males (e.qg., falling off the growth
curve, dramatic changes in eating habits, body shape or weight preoccupation, or driven
exercise) is warranted. Waiting until later could miss critical windows for intervention that
could prevent disorders from taking root or increasing in severity or duration.
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Figure 1. Annual age-category-specific incidences

Each plot represents a different sex and outcome. Within a plot, Xs refer to estimates and
dots refer to bounds of 95% confidence intervals (all calculated using the actuarial method),

with different colors representing different age categories.
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Figure 2. Age coefficients (estimates and confidenceintervals, Cls) from best-fitting Poisson
modelsfor females

Each plot represents a different outcome (Any Eating Disorders; Anorexia Nervosa; Other
Eating Disorders). Within a plot, Xs refer to estimates; bars refer to bounds of 95% Cls.
Estimates (and lower and upper bounds of Cls) for age are transformed by exp(x)*100000,
and represent model-based estimates of the incidence (per 100,000 person-years) for the age
in question during the 2008-2009 period (and, for the Other Eating Disorder outcome only,
for the 1979-1990 birth cohort).
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Figure 3. Age coefficients (estimates and confidenceintervals, Cls) from best-fitting Poisson

modelsfor males

Each plot represents a different outcome (Any Eating Disorders; Anorexia Nervosa; Other
Eating Disorders). Within a plot, Xs refer to estimates; bars refer to bounds of 95% Cls.
Estimates (and lower and upper bounds of Cls) for age are transformed by exp(x)*100000,
and represent model-based estimates of the incidence (per 100,000 person-years) for the age

in question during the 2008-2009 period.
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