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A History of Obesity in Severe Anorexia Nervosa Predicts 
Outpatient Treatment Dropout

MIHOKO HONDA1), TOMOKO HARADA2), TSUNEO YAMAUCHI2), SAORI MIYAMOTO2), TAKUMI MATSUZUKA1), 

AKIHIRO MUI1), NAOKI OHARA1), and KOKI INOUE2)

Department of Neuropsychiatry1), Osaka City University Graduate School of Medicine; and 
Department of Neuropsychiatry2), Osaka Metropolitan University Graduate School of Medicine

Abstract
Background

　 Anorexia nervosa (AN) is a psychiatric disorder with a high mortality rate, and low body mass 

index (BMI), one of features of AN, is a poor prognostic factor.  Treatment dropout is common in AN.  

Treatment dropout is related to the AN binge-eating/purging subtype, low BMI, and age.  The 

relationship between a history of obesity or family involvement and treatment dropout is unknown.  

We investigated the relationship between treatment dropout in outpatients with AN with low BMI 

and a history of obesity or family involvement.

Methods

　 This retrospective study analyzed adult female patients with AN with BMI ＜16 kg/m2. Age and 

BMI at the initial visit, marital status, AN subtype, maximum weight, a history of obesity, and 

accompanying persons at the initial visit as a family involvement were assessed.  Factors associated 

with treatment dropout from the initial visit to 6 months were examined.

Results

　 The 6-month dropout rate was 33.1% (57 dropped out, 115 continued treatment).  Treatment 

dropout was significantly associated with a history of obesity and low BMI at the initial visit.  

Treatment dropout was not significantly associated with the presence or absence of family members 

at the initial visit.

Conclusions

　 To prevent treatment dropout of physical high-risk patients with low BMI, clinicians need to 

recognize patients with a history of obesity and provide them with psychotherapy considering their 

perceptions and stigmas of obesity. 
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Introduction
　 Eating disorders (EDs) are psychiatric disorders characterized by abnormal eating behavior, 

excessive valuing of weight and shape, and cognitive deficits1).  Anorexia nervosa (AN) is an ED 

characterized by low body weight and associated with high mortality2).  Patients with AN are at high 

risk of early mortality3), and factors that increase the risk of mortality in AN include low body mass 

index (BMI), long duration of disease, substance abuse, and poor psychosocial functioning4,5).  The 

standardized mortality ratio for patients with AN was reported as 11.7 and that for patients with AN 

with BMI less than 11.5 kg/m2 was over 306).

　 Dropout rates have been reported to be 31%-50% for inpatients and 23%-57% for outpatients7).  As 

studies on treatment dropout differ in treatment methods, definition of dropout, and observation 

period, the dropout rates have been reported to range widely7,8).  Treatment dropout had a severe 

impact on recovery, and patients who dropped out from treatment early were less likely to recover on 

their own and had a greater risk for relapse9).  In a 10-year prognostic study using cognitive 

behavioral therapy (CBT), the treatment dropout group had a poorer prognosis than the treatment 

completion group10).  In particular, treatment dropout among patients with AN with low BMI is a 

serious problem because of the high risk of mortality.  Factors affecting dropout need to be examined 

to prevent treatment dropout.  Previous studies have reported on various factors responsible for 

treatment dropout in patients with AN in hospitalization and outpatient settings7,8).  Predictors of 

treatment dropout were reported to be the AN binge-eating/purging type (AN-BP), age, and BMI for 

inpatient treatment11,12) and the AN-BP subtype, ED-related quality of life13), and anxiety level14) for 

outpatient treatment. 

　 The association between premorbid overweight or obesity and the development of EDs has been 

established15,16).  Patients with ED with a history of overweight or obesity have been reported to have 

a higher rate and speed of weight loss, higher physical risk17), and greater severity of psychopathology 

related to EDs compared to patients with EDs without a history of obesity18).  Therefore, patients with 

AN with a history of obesity are likely to be at high risk of treatment dropout, but this is not clear.   

　 It is also known that family involvement in AN treatment is effective in children and 

adolescents19).  Some reports of adults with AN have examined the association between caregiver 

interventions and patient treatment effects20,21), but to our knowledge, it is not clear whether family 

involvement is related to the factors associated with treatment dropout in adults with AN.  However, 

it is assumed that even in adults with AN undergoing treatment, caregiver, i.e., family and partner, 

cooperation and interest in treatment is associated with the continuation of patient visits to the 

hospital.

　 In this study, we examined the association between treatment dropout in the outpatient setting 

and a history of obesity and family involvement in adult female patients with AN with severe, low 

BMI.

Methods
Patients

　 This was a retrospective study based on the medical records of outpatients with AN who visited 

the Department of Neuropsychiatry at Osaka City University Hospital (now Osaka Metropolitan 

University Hospital) between January 1, 2014, and November 31, 2021.  This institution is a large 

urban-type general hospital that provides specialized outpatient and inpatient treatment for patients 
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with EDs.  AN was diagnosed by psychiatrists with extensive clinical experience in ED based on the 

Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5)22).  This study included 

patients with AN who were older than 18 years and had a BMI less than 16 kg/m2, classified as severe 

and most severe based on the DSM-5 criteria.  Patients who were aged less than 18 years or had a 

BMI of 16 kg/m2 or higher were excluded.  In addition, to investigate patient-initiated dropout, we 

excluded patients who dropped out for the following reasons: dropout due to not consenting to the 

treatment agreement at the initial visit, transferring to a different hospital, moving to a distant place, 

or pregnancy within 6 months from the initial visit.  Those who received inpatient treatment within 6 

months of the initial visit were also excluded, as inpatient hospitalization is a factor associated with 

dropout or continued treatment.  A total of 172 patients were included in the study.

Procedure

　 Variables collected included age of onset, duration of illness, AN subtype, i.e., AN restricting type 

(AN-R) or AN-BP, career status, and marital status.  We defined family involvement in treatment as 

family members accompanying the patients and collected data on accompanying persons at the initial 

visit.  We also collected information on the patients’ age, weight, height, and BMI at the time of the 

initial visit, as well as their lifetime maximum weight, height, and age at that time. 

　 Patients with or without a history of obesity were classified based on maximum weight.  If the 

patients were 18 years or older at their maximum weight, a BMI of 25 kg/m2 or more was considered 

to indicate obesity according to the definition of the Japan Society for the Study of Obesity23).  If the 

patients were under 18 years of age at their maximum weight, we calculated the standard weight and 

degree of obesity [degree of obesity＝{(actual weight－standard weight)/standard weight}] from their 

age and height at that time, using the standard weight calculation formula of the Japanese Society 

for Pediatric Endocrinology24), which was developed based on data from the 2000 Report of the School 

Health Statistics Survey (5-17 years) by the Ministry of Education, Culture, Sports, Science and 

Technology25).  If the degree of obesity was greater than 20%, the patient was considered to have a 

history of obesity according to the definition of the Japanese Society for Pediatric Endocrinology24).  

Patients who dropped out of treatment on their own within 6 months from the initial visit were 

included in the “Dropout group” and those who continued treatment for more than 6 months from the 

initial visit were included in the “Continuation group”.  Censored patients who improved during the 6 

months and completed treatment were included in the continuation group.  This study was approved 

by the Ethics Committee of the Osaka City University Graduate School of Medicine (now Osaka 

Metropolitan University Graduate School of Medicine) (approval number: 2020-106).

Statistics analysis

　 We compared the sociodemographic and clinical characteristics of patients between the dropout 

and continuation groups using the chi-square test and the Mann-Whitney U-test.  Kaplan-Meier 

survival analysis was performed to estimate the treatment continuation rate for the two groups 

according to whether the patients had a history of obesity.  We used multivariate Cox regression 

analysis to calculate hazard ratios and 95% confidence intervals to examine factors associated with 

treatment dropout from the initial visit to 6 months.  Data were analyzed using SPSS 26 for Mac OS 

X (SPSS Japan, Tokyo, Japan).

Results
　 The dropout group consisted of 57 patients, and the continuation group consisted of 115 patients.  
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The dropout rate for outpatient treatment during the 6-month period was 33.1%.  Table 1 shows a 

comparison of sociodemographic and clinical background data of the patients in the dropout and 

continuation groups.  There was no significant difference in age at the initial visit, duration of illness, 

or age of onset between the groups.  In the AN subtype, the rates of AN-R and AN-BP were 58.7% (n＝

101) and 41.3% (n＝71), respectively.  The proportion of patients with AN-BP was higher in the 

dropout group (50.9%, 29/57) than in the continuation group (36.5%, 42/115), but the difference was 

not significant.  There was a significant difference in marital status (p＝0.015), with 28.1% (16/57) of 

the patients in the dropout group and 19.1% (22/115) of the patients in the continuation group being 

married.  The presence or absence of accompanying persons at the initial visit and career status were 

not significantly different between the groups.

　 Table 2 shows a comparison of BMI and presence or absence of a history of obesity between the 

dropout and continuation groups.  There were no significant differences in BMI at the initial visit, 

maximum BMI, age at maximum weight, or a history of obesity between the groups.  

　 The difference in treatment dropout between patients with and without a history of obesity is 

shown in Figure 1.  The x-axis represents the number of days in the first 6 months of treatment, and 

the y-axis corresponds to the percentage of patients who continued treatment.  One patient was 

censored because she improved and no longer required to go to the hospital.  Although the dropout 

rate tended to be higher in the group with a history of obesity, the log-rank test showed no significant 

difference between patients with and without a history of obesity.  

　 Factors associated with treatment dropout were analyzed using Cox regression analysis (Table 3).  

Covariates included were a history of obesity and the presence of an accompanying person at the 

initial visit, which were adjusted for previously reported treatment dropout factors including age, AN 

subtype, and BMI at the initial visit.  A history of obesity and low BMI were significantly associated 

Table 1.   Comparison of sociodemographics of patients at the initial visit between the dropout and 
continuation groups

Dropout（n＝57） Continuation（n＝115）

median [interquartile range] p

age (years) 32.6 [23.3-40.3] 25.7 [20.8-37.2] 0.058
age of onset (years) 19.9 [17.8-30.4] 19.7 [17.7-23.1] 0.197

duration of illness (years) 5.1 [1.5-12.3] 3.7 [1.2-10.5] 0.206

n n

type AN-R 28 (49.1%) 73 (63.5%) 0.072
AN-BP 29 (50.9%) 42 (36.5%)

marital status unmarried 32 (56.1%) 87 (75.7%) 0.015＊

married 16 (28.1%) 22 (19.1%)
divorce/bereavement  9 (15.8%) 6 (5.2%)

career status unemployed 27 (47.4%) 38 (33.0%) 0.183
employed 18 (31.6%) 44 (38.3%)
student 12 (21.0%) 33 (28.7%)

accompanying person yes 43 (75.4%) 97 (84.3%) 0.158
no 14 (24.6％ ) 18 (15.7%)

　 ＊statistically significant.  AN-R, anorexia nervosa-restricting type; and AN-BP, anorexia nervosa binge-eating/
purging type. 
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with dropout from outpatient treatment from the initial visit to 6 months.  Age, AN subtype, and the 

presence of an accompanying person at the initial visit were not significant predictors of treatment 

dropout.

Table 2.   Comparison of body mass index and a history of obesity between the dropout and continuation 
groups

Dropout（n＝57） Continuation（n＝115）

median [interquartile range] p

BMI at the initial visit (kg/m2) 13.2 [11.7-14.7] 13.7 [12.6-14.7] 0.097
maximum BMI (kg/m2) 21.5 [19.8-23.8] 21.2 [19.3-23.0] 0.342
age at maximum weight (years) 19.5 [16.8-21.9] 18.3 [16.7-22.3] 0.583

n n

history of obesity yes 14 16 0.083
no 43 99

　BMI, body mass index.

Table 3.   Variables predicting dropout from anorexia nervosa outpatient treatment

Variables at the initial visit HR 95% CI p

age 1.012 0.989-1.036 0.307

type: AN-R 1 (Reference) -
type: AN-BP 1.602 0.946-2.713 0.08

BMI 0.851 0.727-0.996 0.045＊

history of obesity 1.989 1.062-3.727 0.032＊

accompanying person 0.696 0.368-1.318 0.266

　＊statistically significant.  HR, hazard ratio; CI, confidence interval; AN-R, anorexia nervosa-restrictive type; AN-BP, 
anorexia nervosa binge-eating/purging type; and BMI, body mass index. 

Figure 1.  Cumulative survival rate of treatment dropout using the Kaplan-Meier method for patients with and 
without a history of obesity. One patient was censored because of improvement.
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Discussion
　 We found that a history of obesity and low BMI at the initial visit were associated with dropout 

from outpatient treatment.  The presence of an accompanying person at the initial visit was not 

significantly associated with treatment dropout.  Low BMI has been reported to be a risk factor for 

early mortality3) and a poor prognostic factor26); thus, prevention of treatment dropout is necessary, 

especially in outpatients with AN with low BMI.  To the best of our knowledge, this was the first 

study to determine the relationship between a history of obesity and treatment dropout in female 

outpatients with AN with low BMI.

　 A history of obesity was a significant factor for treatment dropout in our study.  The dropout rates 

tended to be higher among patients with a history of obesity, although the log-rank test showed no 

significant difference.  When adjusted for factors previously reported to be associated with treatment 

dropout including age, AN subtype, and BMI at the initial visit, the multivariate Cox regression 

analysis showed that a history of obesity was significantly associated with treatment dropout.  Body 

dissatisfaction was stronger in individuals who were overweight or obese27-29), and stigma and body 

dissatisfaction in these individuals were risk factors for EDs30-32).  Patients with AN with a history of 

obesity were shown to experience more weight-based teasing from peers and more frequent talks of 

their weight from their families compared to patients with AN without a history of obesity33).  In 

addition, patients with AN with a history of obesity were also reported to have more severe ED 

symptoms such as weight and shape concerns and higher degrees of anxiety and depression33).  

Similar to the findings of previous reports, we assumed that the patients with AN with a history of 

obesity in our study had harbored body dissatisfaction and weight-related stigma due to 

uncomfortable comments regarding their weight in the past.  They appeared to have also experienced 

anxiety and depression, which may have prevented them from continuing to be motivated to seek 

treatment.  Furthermore, the difference between the adulthood maximum weight and current weight 

was reported to be associated with overeating34,35) and with greater and faster weight gain in the 

treatment of AN35).  It appears that the patients with a history of obesity in this study were also more 

likely to overeat and gain weight.  As psychological improvement was shown to be slower than weight 

gain36,37), patients in this study are assumed to have dropped out of treatment because of increased 

fear of obesity.  Additionally, in our study, we used the Japanese criteria for obesity to consider the 

difference in body size from Westerners, and the proportion of individuals with a history of obesity in 

the total sample was 17.4%.  Previous studies have indicated that lifetime obesity in patients with 

EDs was 28.8%18) and the rate of premorbid overweight or obese in patients with AN was 

approximately 40%33,38).  The proportions we reported were lower than those reported by previous 

studies.  This result is thought to be related to the lower BMI of Asians than that of Westerners39) and 

to the fact that there are fewer people with obesity in Japan40).  In the Japanese culture where few 

people are obese, the experience of obesity may have caused more intense distress.

　 We also found that low BMI at the initial visit was associated with treatment dropout.  Low BMI 

was similar to previous reports on dropout factors associated with inpatient treatment11,12).  It has 

been suggested that patients with low weight have more severe psychopathology7), which might have 

resulted in treatment dropout.  In our study, the median BMI of the patients who dropped out was 

12.9 kg/m2, which was considered low.  It is especially important to strive to prevent patients with 

severely low BMI from dropping out because these patients are exposed to the highest medical risk if 

they do not receive effective treatment5,6).  
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　 We considered accompanying persons at the initial visit as a representative factor of family 

involvement in treatment.  However, we found no significant difference between treatment dropout 

and the presence or absence of accompanying persons at the initial visit to the hospital.  Dysfunction 

in a family with a patient with EDs was reported to related to worse ED psychopathology41), which 

suggesting that therapeutic family intervention could be needed.  It was also found that family 

members of patients with AN had a poor understanding of the disease, holding the patient responsible 

for the disease and regarding the disease as an issue of food42).  A study that investigated a skill 

training intervention for caregivers during the treatment of inpatients with AN reported that 

patients in the intervention group had improved ED psychopathology and quality of life20).  It is 

assumed that encouraging family involvement in inpatient and outpatient treatment settings helps 

families gain a better understanding of the disease, build trust between the patient and family 

members, and prevent treatment dropout.  The rate of accompanying persons present at the initial 

visit was 75.4% in the dropout group and 84.3% in the continuation group.  As is evident from this 

data, presence or absence of accompanying persons at the initial visit did not have any significant 

effect on the treatment dropout.  Patient’s lack of motivation and desire for treatment appears to be a 

predominant factor for treatment dropout rather than the influence of others, such as accompanying 

the patient to the hospital or encouraging the patient to visit the hospital.  There could be association 

between the presence or absence of an accompanying person after the second visit and treatment 

dropout, which could not be investigated in this study.  

　 The AN-BP subtype was not associated with treatment dropout in our study.  The results of 

previous studies assessing whether AN-BP was associated with treatment dropout were not 

consistent, with some finding no association43-45) and others finding an association12,13,46).  AN-BP was 

strongly associated with impulsivity47), and controlling impulsivity was more difficult in AN-BP than 

in AN-R48).  Impulsivity was suggested as a reason that AN-BP was associated with treatment 

dropout12).  Since our sample included patients with a low BMI, there may not have been such 

differences between AN-R and AN-BP.

　 The dropout rate within 6 months from the initial visit was found to be 33.1%.  Previous meta-

analyses have reported dropout rates of 23%-57% for outpatient treatment7), and our findings were 

within this range.  In the Japanese healthcare system, the treatment of EDs is generally based on 

patient education and supportive psychotherapy49).  Institutions that can use specific treatment 

techniques such as CBT and family-based treatment are limited.  Yamada and Motoyama50) described 

that typical treatment for EDs in Japan is similar to specialist supportive clinical management 

(SSCM)51).  Our unit provides treatment similar to SSCM once every few days to once every 2 weeks, 

depending on the patient’s condition.  A study on outpatient psychotherapy for outpatients with AN 

aged 17-40 years, which defined dropout as failure to attend at least 15 of 20 sessions over a 6-month 

period, reported a 37.5% dropout rate43).  Another study with a longer observation period reported a 

50% dropout rate for patients with AN over 16 years of age who continued treatment with enhanced 

CBT for 1 year52).  The dropout rate in our study was comparable to that in the study with the same 

observation period.  This indicates that our treatment was as effective as other treatments. 

　 Although treatment dropout may be due to psychological factors such as unpreparedness for 

recovery on the part of the patient and considered to be unavoidable to some extent, the high rate of 

treatment dropout in a disease with high mortality, particularly for patients with low BMI, is a 

serious problem.  For patients with AN, the therapist should be aware of whether or not the patient 
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has experienced obesity in the past.  If so, special attention should be paid.  1. Psychotherapy should 

be provided after confirming the perceptions and stigma that the patient has regarding obesity.  2. 

Patients should receive psychoeducation that overeating symptoms are likely to occur after treatment 

begins and that the weight gain is a process of recovery.  3. The therapist should carefully monitor the 

weight progress.  

　  There were several limitations to our study.  First, the sample size was small.  If the sample size 

had been larger, some results might have been statistically significant.  Second, although each patient 

had different backgrounds, such as the circumstances leading to the visit to our hospital and the 

history of treatment for eating disorders, we did not assess these factors, which possibly created a 

selection bias in the patients.  Third, self-reports by patients of their maximum weight and height at 

that time may have introduced recall bias.  The World Health Organization definition53) of obesity is a 

BMI of 30 kg/m2 or higher, but this study used a BMI of 25 kg/m2 or higher as defined by the Japan 

Society for the Study of Obesity23); therefore, BMI values cannot be simply compared with those in 

previous studies.  Fourth, we could not follow up continuously on the presence or absence of an 

accompanying person, which was noted only at the time of the initial visit, and we could not conduct a 

qualitative study on their involvement in the treatment.  Finally, our study is limited in its 

generalizability because it was conducted at a single institution, a university hospital with a high 

level of functionality.

　 In conclusion, factors contributing to treatment dropout in outpatients with AN were investigated 

in this study.  We found that a history of obesity and low BMI were associated with treatment dropout 

among patients with AN with severe low BMI.  Recognizing and addressing a history of obesity may 

improve treatment continuation rates for patients with AN with low BMI.  An association between 

family members accompanying the patient to outpatient treatment and treatment dropout was not 

apparent; further research is needed.
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