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ABSTRACT: 14 

Background. In subjects with anorexia nervosa (AN) physical exercise may cause or even prevent 15 

weight loss, body composition alterations and adaptive thermogenesis. To investigate the influence 16 

of behavioral patterns on body composition and energy expenditure in women with AN, we 17 

conducted a retrospective analysis in 62 patients with AN referring to ﾗ┌ヴ ﾗ┌デヮ;デｷWﾐデゲげ IﾉｷﾐｷIく 18 

Materials and Methods. We assessed anthropometric measurement of weight, height, and BMI; 19 

body composition was assessed by bioelectrical impedance analysis; resting energy expenditure was 20 

ﾏW;ゲ┌ヴWS デｴヴﾗ┌ｪｴ ｷﾐSｷヴWIデ I;ﾉﾗヴｷﾏWデヴ┞く P;デｷWﾐデゲげ Iｴ;ヴ;IデWヴｷゲデｷIゲ ┘WヴW ;ゲゲWゲゲWS ;デ デｴW デｷﾏW ﾗa aｷヴゲデ 21 

evaluation. 22 

Results. The subjects were both restricting type (ANR, n=39) and binge-eating/purging type (ANBP, 23 

n=23) according to DSM-5. We observed a lower reactance (58.63 (11.9) vs. 66.5 (15.5) Ohm, p < 24 

0.05) and higher total body water in ANR subjects. No differences were found in phase angle, fat 25 

mass or fat-free mass, nor in REE measures. Within ANR subgroup, we identified two behavioral 26 

patterns, with or without physical hyperactivity. Compared to dieting and fasting subjects, 27 

hyperactive subjects showed higher phase angle [5.6(0.7) vs. 4.8 (0.8), p < 0.05], lower fat-free mass 28 

[82.5(6.8) vs. 89.9 (7.5)%, p <0.05], greater proportion of fat mass [17.5(6.8) vs. 10.1(7.5)%, p <0.05] 29 

and body cell mass[46.6(5.1) vs. 42.5(5.5)%, p<0.05]. Finally, hyperactive subjects had greater BMI 30 

than dieting or fasting subjects[18.2 (1.7) vs. 15.8 (1.7), p<0.005]. 31 

Conclusion. With limitations due to the small sample size, hyperactive subjects show body 32 

composition and energy metabolism features that seem protective in terms of prognosis. 33 

 34 

Keywords: anorexia nervosa, body composition, energy metabolism, hyperactivity, physical activity 35 
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Introduction 36 

Anorexia nervosa (AN) is a relatively common eating disorder characterized by difficulty in 37 

maintaining minimal weight, fear of gaining weight and distorted body image.  38 

In patients with AN, undernutrition is responsible for weight loss and body composition (BC) 39 

alterations. Weight loss is due to diminished fat, lean and bone mass: assessing alterations of these 40 

compartments can be helpful in evaluating the disease stage1に3.  41 

In patients with AN, measurement of resting energy expenditure (REE) is an useful tool to investigate 42 

the entity of calorie restriction, to assess the clinical stage of the disease and to help develop a 43 

successful therapeutic plan. Restriction of energy intake relative to requirement is responsible for 44 

both a fat-free mass (FFM)-dependent and a FFM-independent reduction of REE4: the former 45 

originates from a loss of metabolically active cellular mass, the latter is known as adaptive 46 

thermogenesis and its features remain to be further investigated. Elegant studies have showed that 47 

adaptive thermogenesis is related to the extent of energy deficit and it may persist after the 48 

restoration of a normocaloric diet5に7. 49 

The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM 5)8 identifies two 50 

types of AN: anorexia nervosa restricting type (ANR) and anorexia nervosa binge-eating/purging 51 

type (ANBP). In ANR, the weight loss is accomplished primarily through dieting, fasting, and/or 52 

excessive exercise, while the main feature of ANBP are recurrent episodes of binge eating and 53 

purging behaviors. 54 

ANR is a fairly heterogeneous group as regards physical activity, ranging from sedentary patients 55 

that control weight only through dieting and fasting to sport-oriented, hyperactive subjects. 56 

Hyperactivity is a frequent symptom in the course of AN, but potential benefits of physical exercise 57 

have been found in the treatment of AN. A few studies have suggested that moderate exercise may 58 
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ameliorate BC and be protective against osteoporosis in women with AN, whereas pathological 59 

hyperactivity may be harmful. 60 

Since physical activity is one of the main determinants of BC and may help regulate REE, we 61 

hypothesized a correlation between clinical status, body composition, metabolic adaptation and 62 

eating/exercise behavior.  63 

 64 

Materials and methods 65 

Study design 66 

The study population included 62 females with Anorexia Nervosa (AN) attending our outpatient 67 

service between years 2007 and 2017. AN was diagnosed by physicians experienced in the diagnosis 68 

and treatment of Eating Disorders (EDs) on the basis of physical and psychological evaluations 69 

according to the criteria for diagnosis as defined in the DSM-5. Since the DSM-5 was released in mid-70 

20138, the diagnosis of AN patients enrolled prior to this date has been reformulated according to 71 

the new DSM-5 criteria as previously described9. 72 

Physical activity, eating and purging behavior 73 

AN behaviors were investigated on the basis of a clinical interview, and coded as follows: 1 = dieting, 74 

2 = fasting, 3 = excessive exercise, 4 = vomiting, 5 =use of laxatives, 6 = use of diuretics, 7 = use of 75 

enemas, 8 = recurrent episodes binge eating. Accordingly to the DSM-5, we defined exercise 76 

さW┝IWゲゲｷ┗Wざ ┘ｴenever it significantly interfered with important activities, occurred at inappropriate 77 

times or in inappropriate settings, or when the subject continued to exercise despite injury or other 78 

medical complications. 79 

ANBP and ANR, according to DSM 5, were coded 8, and 1-3 in absence of 8 respectively. 80 

Anthropometrics 81 
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All the subjects underwent a medical and nutritional status examination, during which the following 82 

anthropometrics measures were recorded: standing height (without shoes) stadiometrically 83 

measured to the nearest 0.1 cm; body weight in underwear using a calibrated mechanical balance 84 

accurate to ± 0.1 kg10 by means of a professional scale (Wunder San A model; Wunder SA.BI. s.r.l, 85 

Trezzo ゲ┌ﾉﾉげASS; - Italy). 86 

Body composition 87 

BC was assessed by bioelectrical impedance (BIA-101 model; Akern, Florence, Italy) analysis (BIA), 88 

┌ゲｷﾐｪ ;ﾐ ;ﾉデWヴﾐ;デｷﾐｪ WﾉWIデヴｷI I┌ヴヴWﾐデ ;デ ﾉﾗ┘ ｷﾐデWﾐゲｷデ┞ ふΒヰヰ ´Aぶ ;ﾐS aｷ┝WS ヴ;デW aヴWケ┌WﾐI┞ ;デ ヵヰ ﾆH┣. 89 

According to a previously described procedure11-12, two electrodes were positioned 5 cm apart at 90 

the wrist and two electrodes at the ipsilateral ankle bony prominences. Before the placement of the 91 

electrodes, the skin was prepared with alcohol. In order to allow a homogeneous distribution of 92 

body fluids and to avoid short-circuiting of the pathway, the patient was instructed to remain in 93 

horizontal position for 10 min with the arms and the legs abducted at a 30 to 45-degree angle from 94 

the trunk. Resistance, reactance and phase angle were measured. Fat mass percentage, fat-free 95 

mass and total body water were estimated by the manufacturer's BIA equations13,14. 96 

Resting energy expenditure measurement 97 

REE was measured by open-circuit indirect calorimetry (IC), (V-max model; SensorMedics Italia, 98 

Milan, Italy). Gas and flow calibration were performed before each testing session with a fixed gas 99 

concentration. REEs were measured in the morning, on the subjects instructed to abstain from food 100 

and drink overnight (12h) and from physical activity in the morning. The measurements were 101 

performed in the morning, for a 45 min period, on the participants laid on a medical bed, instructed 102 

to remain awake and to avoid fidgeting and hyperventilating. Inspired and expired O2 and expired 103 

CO2 concentrations, as well as the volume of expired gas per minute to calculate the VO2(L/min) and 104 
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VCO2(L/min), were measured [13]; urinary nitrogen excretion reference value of 13 g/24 h for 105 

females was used. EE(kcal/day) was subsequently estimated by using the Weir's equation15.  106 

 107 

Statistical methods 108 

“デ┌SWﾐデげゲ デ デWゲデ ┘;ゲ ┌ゲWS デﾗ Iﾗﾏヮ;ヴW anthropometric, body composition and resting energy 109 

expenditure measures by anorexia types. ANOVA was used to perform a similar analysis among the 110 

anorexia subtypes (ANR vs. ANBP) considering weight or BMI. The significance threshold was set at 111 

0.05. Results are presented as frequencies, mean values and standard deviations. Data description 112 

and statistical analysis was carried out using STATA/MP software version 11.1 (College Station, TX, 113 

USA). 114 

 115 

Results 116 

Descriptive characteristics of the overall sample and by AN type are reported in table 1. Sixty-two 117 

women were considered, 39 with a diagnosis of ANR and 23 with ANBP. 118 

Table 2 shows BC and REE measures by AN type. We found significant differences in bioelectrical 119 

Impedance measurement between ANR and ANBP subjects, in particular we observed a lower 120 

reactance (58.63 (11.9) vs. 66.5 (15.5) Ohm, p < 0.05) and higher total body water in ANR subjects. 121 

No significant differences were found in phase angle, fat mass or fat-free mass. Similarly, no 122 

differences were observed in REE measures. 123 

Within ANR subgroup, we could identify two behavioral patterns, with or without physical 124 

hyperactivity, accordingly to the DSM-ヵ SWゲIヴｷヮデｷﾗﾐ ﾗa さW┝IWゲゲｷ┗W W┝WヴIｷゲWざ: 15 ANR women 125 

associating excessive physical exercise to dieting (behavior 1+3 or 1+2+3) (ANRe), and 24 just dieting 126 

or fasting (ANRd)(Table 3). We used analysis of variance (ANOVA) to identify differences in body 127 

composition measures between ANRd, ANRe and ANBP women (Table 4). ANRe subjects showed 128 
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the highest phase angle, greatest proportion of fat mass and highest body cell mass. However, when 129 

considering weight-adjusted analysis, only phase angle values approached the classical level of 130 

statistical significance (p = 0.06). 131 

Taking into account ANRd and ANRe groups, we found that ANRe women showed a higher phase 132 

angle [5.6(0.7) vs. 4.8 (0.8)], lower fat-free mass [82.5(6.8) vs. 89.9 (7.5)%], greater proportion of fat 133 

mass [17.5(6.8) vs. 10.1(7.5)%] and body cell mass[46.6(5.1) vs. 42.5(5.5)%]. Noteworthy, ANRe 134 

patients had higher BMI than ANRd subjects[18.2 (1.7) vs. 15.8 (1.7), p<0.005]. 135 

Within ANBP group, we did not run analysis on individual behaviors because of the high 136 

heterogeneity and the relatively small sample size. 137 

A similar analysis was run to identify REE differences within ANR group. Measured REE was higher 138 

in ANRe subjects compared to ANRd ones [978.8(135.6) vs. 918.9(172.2) kcal/day] but failed to 139 

reach statistical significance.  140 

 141 

 142 

Discussion 143 

Aデ デｴW デｷﾏW ﾗa aｷヴゲデ W┗;ﾉ┌;デｷﾗﾐ ｷﾐ ﾗ┌ヴ ﾗ┌デヮ;デｷWﾐデゲげ IﾉｷﾐｷIが AN‘ ヮ;デｷWﾐデゲ ゲｴﾗ┘WS ; ゲｷﾏｷﾉ;ヴ ﾏW;ﾐ BMI 144 

compared to ANBP subjects. We were not able to confirm differences in body composition between 145 

the two types of AN, as reported in bigger population studies16,17. However, phase angle values and 146 

fat mass percentage were higher in ANBP compared to ANR subjects, although did not quite attain 147 

conventional levels of significance. Since ANBP subjects do not completely "purge" their intakes 148 

following the binge episode18,19, it is not surprising that compared to ANR, they show a relatively 149 

higher percentage of fat mass, a higher phase angle and therefore be less damaged with regard to 150 

tissue integrity. 151 
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In contrast with previous studies17,20, the analysis of REE between the two types of AN failed to 152 

highlight significant differences in energy expenditure. 153 

To better characterize the two types of AN, we studied BC and REE variables in the light individual 154 

exercise behavior. As mentioned above, within ANR group, two behavioral patterns were observed: 155 

patients with hyperactivity (ANRe) and patients without hyperactivity (ANRd). In contrast with the 156 

analysis on AN types (ANR vs. ANP), we were able to find several statistically significant differences 157 

in BC when hyperactive behavior was considered (ANRd vs ANRe). Data about excessive exercise 158 

┘WヴW ﾗHデ;ｷﾐWS aヴﾗﾏ デｴW ヮ;デｷWﾐデゲげ ﾏWSｷI;ﾉ ヴWIﾗヴS ゲｷﾐIW デｴW Iデ;ﾉｷ;ﾐ ┗Wヴゲｷﾗﾐ ﾗa ┗;ﾉｷS;デWS デﾗﾗﾉゲ ┘WヴW 159 

not available or not commonly used in clinical practice at the time of evaluation. Further studies 160 

should include structured interviews to evaluate excessive exercise. 161 

It is noteworthy that between the three subgroups (ANRe, ANRd and ANBP), ANRe subjects exhibit 162 

the highest phase angle values. Phase angle is a nutritional prognostic marker that is related to the 163 

integrity of cell membranes and tissue quality. As mentioned in a previous work from our research 164 

group11, results from trials on patients with AIDS21 or colon-rectal cancer 22 suggest that a lower 165 

phase angle is associated with loss of integrity of cell membrane and worse prognosis, whereas a 166 

higher phase angle is associated with healthy cell membranes. This is because phase angle is 167 

positively correlated with capacitance and negatively associated with resistance11. This is consistent 168 

with the findings that underweight ballet dancers and constitutionally lean subjects have a higher 169 

phase angle and different BC features compared to weight-matched patients with AN23,24. 170 

Accordingly, within our study population, we expected ANRd women to be disadvantaged in terms 171 

of prognosis, since they had the lowest values of phase angle.  The higher BMI observed in ANRe 172 

patients may be responsible for the BC differences between ANRe and ANRd subjects. Still, it is 173 

noteworthy that BMI is the simple method to classify underweight, overweight and obesity in adults 174 

and it is widely used to assess the severity of the disease however a subtle but significant 175 
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information was retrieved in the present study: although no difference in BMI was registered 176 

between ANR (in toto) and ANBP sample, ANRe patients had higher BMI compared to ANRd. In other 177 

words, within the ANR group, we found two subgroups of patients differing in behavioral features, 178 

BMI and BC. 179 

Altogether, our results confirm previous indication on the protective effect of physical exercise in 180 

some patients with AN and suggests that that in recovery from AN, exercise (under strict 181 

supervision) may be beneficial25に27. In subjects with AN, positive effects of physical activity have 182 

been described on exercise capacity28, muscle strength29 and restoration of lean body mass, but it 183 

remains unclear whether physical activity helps in maintaining bone mineral density30. Also, physical 184 

exercise increases circulating myokine levels, which have proved to provide beneficial metabolic 185 

effects on endothelial function31. 186 

Moreover, moderate physical activity could have beneficial effects on mental health alleviating 187 

anxiety for patients with AN32. In addition, a recent trial suggested that exercise induces a transient 188 

anorexigenic effect in obese patients, but not in lean subjects33. Although evidence is uncertain34, a 189 

part from the physical benefits that it may bestow, physical activity could provide AN patients with 190 

a further tool to allow a greater acceptance of food. 191 

Nevertheless, it should be considered that excessive exercise could be associated with increased 192 

energy requirements to achieve weight restoration and poorer clinical outcome, especially during 193 

refeeding35, and that subjects may develop a psychological dependence on exercise, transforming 194 

physical activity into さ┌ﾐｴW;ﾉデｴ┞ざ exercise behavior. 195 

On the other hand, ANRe subjects showed a greater proportion of fat mass when compared to 196 

ANRd. Primarily this is due to the greater BMI we found in this subgroup of patients. Moreover, 197 

compared to dieting or fasting subjects, it is likely that ANRe present a greater 'energy flux' that may 198 

result in a protective BMI and BC. Since exercise may be perceived as a compensatory behavior, 199 
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ANRe subjects could have a higher energy intake compared to ANRd ones36 and their undernutrition 200 

could be less severe. Psycho-educational therapy about features of healthy, non-compulsive 201 

exercise could reinforce exercising for enjoyment and fitness, rather than being focused on weight 202 

and shape.  203 

Finally, a small difference in REE emerged when hyperactivity was considered. As expected, a higher 204 

REE was measured in ANRe, even if these patients had a smaller proportion of fat-free mass 205 

compared to non-hyperactive subjects. It has been known for a long time5 that adaptive 206 

thermogenesis is a defensive mechanism against starvation. Showing the tendency to have higher 207 

REE, hyperactive women seem not to require adaptive thermogenesis as much as ANRd patients. In 208 

hyperactive subjects, we can identify at least two mechanisms responsible for REE maintenance: 209 

the trained muscle and an increase in brown adipose tissue. The former is quite simple, since 210 

exercise promote muscle growth and attenuate the voluntary weight-loss-induced reduction in 211 

muscle mass31. As regards brown adipose tissue, in recent studies37,38, chronic exercise has 212 

SWﾏﾗﾐゲデヴ;デWS デｴW ;Hｷﾉｷデ┞ デﾗ ヮヴﾗﾏﾗデW デｴW さHヴﾗ┘ﾐｷﾐｪざ ﾗa ;SｷヮﾗゲW デｷゲゲ┌Wが H┌デ デｴｷゲ WaaWIデ ｷゲ SWH;デ;HﾉW39, 213 

and no data are available in undernourished, underweight AN subjects. 214 

In the process of disease diagnosing and staging, some doubts should arise when using the DSM-5 215 

classification of AN types; it is worth noting that ANR and ANBP classification might not be sufficient 216 

and one might need to further distinguish by specific behavioral features in ANR subgroups. Being 217 

ANRe are hyperactive subjects with higher BMIs, they showed BC and REE characteristics that seem 218 

protective in terms of prognosis (higher BMI, greater proportion of fat mass conserved, higher phase 219 

angle, less adaptive thermogenesis), compared to ANRd. In our experience these behavioral 220 

features should be exploited for a faster and long lasting outcome, including in the multidisciplinary 221 

team sports medicine specialists and exercise trainers. 222 

 223 
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Limitations 224 

Although this was not the main objective of the study, we could not statistically confirm existing 225 

results on differences in BC and REE between AN types, due to the small sample size. 226 

Moreover, BIA may not be the ideal BC assessment tool for severe grade AN40, but several 227 

studies1,41,42 found it to be appropriate in mild-to-ﾏﾗSWヴ;デW AN ヮ;デｷWﾐデゲ ヴWaWヴヴｷﾐｪ デﾗ ﾗ┌デヮ;デｷWﾐデゲげ 228 

clinics. 229 

In addition, the retrospective nature of the study does not allow establishing cause-and-effect 230 

relationship between hyperactivity and the observed body composition features. 231 

 232 

Conclusions 233 

Despite the limitations acknowledged above, this single center study confirms that subjects with 234 

ANR may be very different between them especially when it comes to behavioral features that go 235 

far beyond the mere classification. It is important to emphasize that behavioral features merit more 236 

attention within the same subgroups of eating disorder pathology, since they may influence 237 

prognosis and treatment. Particularly, physical activity deserves to be taken into consideration and 238 

be transformed from compensatory compulsive exercise in programmed and selected physical 239 

activities to enhance recovery from AN, building a healthy relationship with exercise, reducing 240 

anxiety and negative mood and improving self-esteem and cognitive function. 241 
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Table 1. Mean characteristics of the study population. 366 

 

ANR 

N =39 

ANBP 

N =23 

 

mean (SD) mean (SD) 

Age (years) 21.5 (8.9) 27.1 (10.1) 

Weight (kg) 43.6 (6.1) 44.4 (5.4) 

BMI (kg/m2) 16.7 (2) 16.9 (1.9) 

ANBP = anorexia nervosa に binge-eating/purging type, ANR = anorexia nervosa に restricting type, 367 

BMI = Body Mass Index, SD = standard deviation 368 

  369 
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Table 2. Body composition and resting energy expenditure measures by anorexia type. P-value 370 

refers to t-test on differences in mean values. 371 

 

ANR (n = 39) 

 

ANBP (n = 23)  

 

 mean (SD) 

 

 mean (SD) p-value 

Resistance (Ohm)  660.39 (80.1) 

 

 706.54 (108.6) 0.0593 

Reactance (Ohm)  58.63 (11.9) 

 

 66.5 (15.5) 0.0279* 

Phase angle(°)  5.07 (0.9) 

 

 5.36 (0.9) 0.1935 

Fat free mass (%)  87.32 (8.3) 

 

 84.62 (7.4) 0.2002 

Fat mass (%)  12.68 (8.3) 

 

 15.84 (8.5) 0.1546 

Total body water (%)  64.55 (6.9) 

 

 61.04 (4.9) 0.046* 

Extra cell water (%)  45.73 (3.3) 

 

 44.43 (4.2) 0.2007 

Cell mass (%)  43.9 (5.7) 

 

 44.88 (3.2) 0.4634 

Muscular mass (%)  47.3 (6.3) 

 

 48.35 (8.2) 0.6164 

Estimated REE (kcal/day)  1263.7 (90.7) 

 

 1246.65 (75.7) 0.4843 

Measured REE (kcal/day)  934.18 (161.8) 

 

 994.95 (188.5) 0.2188 

Measured REE/Estimated REE (%)  73.9 (11.6) 

 

 79.88 (15.1) 0.1109 

RQ 

 

0.9 (0.2) 

  

0.88 (0.1) 0.6169 

ANBP = anorexia nervosa に binge-eating/purging type, ANR= anorexia nervosa に restricting type, 372 

REE = resting energy expenditure, RQ = respiratory quotient, SD = standard deviation 373 
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Table 3. All observed combinations of behaviors by anorexia nervosa type 375 

Behaviors ANR ANBP Total (%) 

1 22 0 22 (35.48) 

1+2 2 0 2 (3.23) 

1+3 14 0 14 (22.58) 

1+2+3 1 0 1 (1.61) 

1+5 0 1 1 (1.61) 

1+8 0 2 2 (3.23) 

1+3+4 0 1 1 (1.61) 

1+3+8 0 2 2 (3.23) 

1+4+8 0 6 6 (9.68) 

1+2+3+5 0 1 1 (1.61) 

1+2+3+8 0 2 2 (3.23) 

1+2+4+8 0 1 1 (1.61) 

1+3+4+8 0 4 4 (6.45) 

1+2+3+4+8 0 1 1 (1.61) 

1+3+4+5+8 0 1 1 (1.61) 

Total 39 (62.90%) 23 (37.10%) 62 (100) 

1 = dieting, 2 = fasting, 3 = excessive exercise, 4 = vomiting, 5 = laxatives, 6 = diuretics, 7 = enemas, 376 

8 = binge eating, ANBP = anorexia nervosa に binge-eating/purging type, ANR= anorexia nervosa に 377 

restricting type 378 

 379 

  380 
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Table 4. Body composition measures by behavior subtype 381 

 

ANRd (n =24) ANRe (n = 15) ANBP (n=23) ANOVA  p-value  

BIA  mean (SD)  mean (SD)  mean (SD) Weight-adj no adj 

Resistance (Ohm)  678.7 (88.3)  633.9 (49.2)  703.8 (111.4) 0.1429 0.0854 

Reactance (Ohm)  57.1 (12.7)  62.1 (9.4)  66 (16) 0.1113 0.084 

Phase angle (°)  4.8 (0.8)  5.6 (0.7)  5.3 (0.9) 0.0643 0.0102* 

Fat free mass (%)  89.9 (7.5)  82.5 (6.8)  85 (8) 0.2853 0.0127* 

Fat mass (%)  10.1 (7.5)  17.5 (6.8)  15.4 (9) 0.2846 0.016* 

Total body water (%)  66.3 (6.5)  60.8 (4.2)  61.7 (6.5) 0.3662 0.0183* 

Extra cell water (%)  46.6 (3.6)  44.7 (2.5)  44.2 (4.2) 0.2497 0.0976 

Cell mass (%)  42.5 (5.5)  46.6 (5.1)  44.6 (3.1) 0.0978 0.0396* 

Muscular mass (%)  48.4 (3.7)  45.7 (8.7)  48.3 (8.2) 0.8504 0.5388 

ANBP = anorexia nervosa に binge-eating/purging type, ANOVA = analysis of variance,  ANRd = 382 

anorexia nervosa に restricting type dieting or fasting, ANRe = anorexia nervosa に restricting type, 383 

with hyperactivity, BIA = Bioelectrical Impedance Analysis, SD = standard deviation. 384 
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