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27 Abstract

28 Borderline personality disorder (BPD) and eating disorders (EDs) are 

29 often comorbid and share a core feature of emotion dysregulation (EDys). 

30 While diet has been linked to mental health, its relationship with EDys 

31 and symptom severity in these groups remains understudied. This study 

32 investigated dietary intake in BPD, EDs, and their comorbidity, and 

33 examined whether EDys mediates the relationship between diet and 

34 symptom severity. Female inpatients with BPD (n = 40), ED (n = 22), and 

35 BPD with comorbid ED (BPD+ED; n = 37), along with healthy controls 

36 (HCs; n = 37) completed Food Frequency Questionnaire (FFQ-6), 

37 Emotion Dysregulation Scale (EDS), and clinical self-report measures.

38 Dietary patterns differed between groups. Clinical groups consumed 

39 sources of omega-3 polyunsaturated fatty acids and Mediterranean diet 

40 (MD) foods less frequently than HCs. EDys fully mediated the link 

41 between dietary patterns and symptom severity in most models. The 

42 mediation was partial when omega-3 intake predicted ED severity in the 

43 ED group.

44 Women with BPD and BPD+ED showed poorer diet quality, especially 

45 regarding omega-3 and MD-aligned foods. EDys mediated the association 

46 between low-quality diet and symptom severity, suggesting a 
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47 transdiagnostic mechanism. Nutritional interventions may positively 

48 influence emotion regulation, thereby reducing the risk of developing and 

49 maintaining symptoms of BPD and EDs.

50

51 Keywords: borderline personality disorder, eating disorders, diet, food 

52 frequency, omega-3 fatty acids, Mediterranean diet

53
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54 1. Introduction

55 Borderline personality disorder (BPD) is a severe psychiatric 

56 condition affecting approximately 1.8% of the global population1. 

57 Characterized by emotional dysregulation (EDys), impulsivity, unstable 

58 interpersonal relationships, and a distorted self-image, BPD frequently 

59 co-occurs with other mental disorders, such as mood disorders, anxiety 

60 disorders, substance use disorders, and eating disorders (EDs)2. BPD is 

61 frequently associated with nonsuicidal self-injury (NSSI) and a 

62 significantly elevated risk of suicide3. 

63 1.1.  Nutrition and Physical Health in BPD: Beyond 

64 Psychopathology

65 The implications of BPD extend beyond mental well-being, 

66 influencing overall physical health. Individuals with BPD face a greater 

67 risk of developing non-communicable chronic diseases (NCDs), including 

68 cardiovascular conditions, type 2 diabetes, metabolic syndrome, and 

69 gastrointestinal disorders4–6. Furthermore, longitudinal analyses show 

70 that individuals in long-term remission from BPD symptoms engage in 

71 fewer unhealthy behaviors and have a lower incidence of NCDs compared 

72 to those with BPD7. Chronic stress and lifestyle-related factors are 

73 thought to contribute to this increased susceptibility5,8, alongside 

74 maladaptive emotion regulation patterns that may disrupt physiological 

75 systems such as the hypothalamic–pituitary–adrenal (HPA) axis9.

76 Lifestyle behaviors, including physical activity, sleep, smoking, and 

77 dietary habits, are increasingly recognized as crucial in both mental10 and 

78 physical health11. Poor diet quality has been linked to depression, 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



5

79 schizophrenia, and anxiety12,13. Conversely, adherence to dietary patterns 

80 associated with positive health outcomes, like the Mediterranean diet 

81 (MD), which emphasizes fruits, vegetables, fish, whole grains, and 

82 beneficial fats, has shown promise in reducing the risk of mental 

83 disorders14 and improving their symptoms15. The MD offers anti-

84 inflammatory properties and supports gut health. It also reduces the 

85 intake of saturated fatty acids (SFAs) and helps optimize the omega-6 to 

86 omega-3 polyunsaturated fatty acids (PUFAs) ratio. These features are 

87 associated with reduced risks of type 2 diabetes, metabolic disorders, and 

88 certain cancers16,17, as well as improved cardiometabolic markers, 

89 including a reduction in cardiovascular events by approximately 

90 30%14,18,19.

91 Although research on the relationship between dietary patterns and 

92 personality disorders is limited, existing evidence suggests that 

93 neuroticism and alexithymia are linked to poor dietary habits, including 

94 low consumption of fruits and vegetables and high intake of sweets and 

95 SFA-rich foods20. There is a lack of comprehensive studies on how 

96 specific dietary components affect BPD symptoms. However, nutrient-

97 based interventions, such as omega-3 supplementation, have shown 

98 potential in alleviating BPD symptoms, particularly impulsivity and 

99 EDys21,22. Additionally, supplementing with EPA, an omega-3 fatty acid, 

100 has been found to reduce aggression in BPD patients23.

101 Interesting data emerge from the study comparing vitamin D levels 

102 in individuals who attempted suicide to those with depression who did not 

103 attempt suicide and a healthy control group. Individuals with a history of 
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104 suicide attempts showed significantly lower vitamin D levels compared to 

105 the other groups. Considering vitamin D's role in the nervous and skeletal 

106 systems, and reports linking BPD with reduced bone density24, a 

107 hypothesis could be proposed regarding the relationship between suicidal 

108 behaviors in this group and their nutritional status. In another study, 

109 higher levels of visceral fat were observed in patients with major 

110 depression and co-occurring BPD compared to those with major 

111 depression without BPD25. Additionally, a 10-year longitudinal study 

112 found that cumulative BMI in BPD patients was associated with a 

113 diagnosis of two or more NCDs26.

114 1.2.  Intersecting Psychopathologies: BPD, Eating Disorders, 

115 and the Role of Emotion Dysregulation

116 Empirical evidence suggests a relationship between BPD and 

117 obesity26,27; however, a systematic review by Gerlach et al.28 highlights 

118 that this association is not unequivocal and may be influenced by co-

119 occurring binge eating disorder (BED). Notably, EDs are highly prevalent 

120 in BPD, with up to 61% of hospitalized patients meeting diagnostic 

121 criteria. BPD frequently co-occurs with bulimia nervosa (28%; BN), the 

122 binge-purge subtype of anorexia nervosa (25%; AN), BED (12%), and 

123 restrictive AN (10%)29–31. 

124 The significant symptom overlap and frequent co-occurrence of BPD 

125 with EDs suggest shared underlying mechanisms, leading researchers to 

126 adopt a transdiagnostic perspective. According to the biosocial model of 

127 BPD, EDys is central to the onset and maintenance of BPD symptoms, 

128 often manifesting in maladaptive behaviors like non-suicidal self-injury 
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129 (NSSI), risky behaviors, and disordered eating32,33. Furthermore, 

130 research suggests that BPD may mediate the relationship between 

131 traumatic experiences and the development of EDs, with body image 

132 disturbances and NSSI increasing the likelihood of EDs onset34.

133 EDys is also an important transdiagnostic characteristic in EDs35, 

134 involving deficits such as heightened emotional intensity, lower 

135 acceptance of emotions, reduced emotional awareness and clarity, and 

136 increased reliance on dysfunctional emotion regulation strategies36,37. 

137 Some authors consider EDys a key factor maintaining eating pathology38. 

138 Interestingly, behaviors like binge eating or self-induced vomiting may 

139 indicate impulsivity in BPD, while not being sufficient for diagnosing a co-

140 occurring EDs39. Among patients with AN and BN, higher levels of EDys 

141 are associated with greater severity of ED symptoms40. In patients with 

142 BPD, abnormal eating behaviors may serve as emotion regulation 

143 strategies and are potentially linked to EDys, warranting further 

144 investigation in scientific studies.

145 1.3.  Aims and Hypotheses

146 Given the established association between dietary pattern and the 

147 risk of NCDs11, the elevated risk of NCDs in patients with BPD4–6, and the 

148 lack of research on dietary pattern in this population, the aim of this 

149 study was to evaluate dietary intake in individuals with BPD. In light of 

150 evidence linking the MD and omega-3 PUFAs to a reduced risk of mental 

151 disorders and improvements in psychiatric symptom severity19, we also 

152 assessed the intake frequency of a) foods frequently consumed in MD, b) 

153 sources of omega-3 PUFAs, and the intake of c) foods associated with 
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154 unhealthy dietary patterns. Due to the prevalence of abnormal eating 

155 behaviors in BPD and the high comorbidity of EDs in this population, 

156 dietary patterns were compared not only to healthy controls (HCs) but 

157 also to clinical control (CC) groups: BPD patients with comorbid EDs and 

158 ED patients without BPD. We hypothesized that individuals with BPD 

159 would exhibit less healthy dietary pattern compared to HCs and distinct 

160 dietary pattern relative to CC. Specifically, we expected the BPD group to 

161 show higher consumption of foods rich in simple carbohydrates and 

162 saturated fats, and lower intake of foods typical of the MD, including 

163 omega-3–rich products, compared to HCs. Moreover, we hypothesized 

164 that the CC groups would display generally lower intake of both MD and 

165 omega-3–rich foods, as well as high-fat/high-sugar foods, relative to HCs, 

166 and lower consumption of foods deviating from the MD pattern compared 

167 to the BPD group. 

168 The role of EDys in both BPD and ED psychopathology was outlined, 

169 along with evidence supporting the efficacy of omega-3 PUFAs 

170 supplementation in improving symptoms, including EDys, in BPD 

171 patients22, and the protective role of the MD against ED development41,42. 

172 Considering that EDys is recognized as a contributing factor to the onset 

173 and maintenance of BPD and ED symptoms32–34, a secondary aim was to 

174 investigate the mediating role of EDys in the relationship between dietary 

175 pattern and the severity of clinical symptoms in BPD and EDs. We 

176 hypothesized that EDys would mediate the association between dietary 

177 pattern and symptom severity in the following way: less frequent 

178 consumption of products typical for MD and of foods rich in omega-3 
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179 PUFAs as well as more frequent consumption of foods deviating from the 

180 MD pattern would be related to greater EDys, which in turn would be 

181 associated with greater severity of BPD and EDs symptoms. 

182 Additionally, we examined whether BPD and ED diagnoses 

183 moderate the relationships among dietary pattern, EDys, and disorder-

184 specific symptoms. Specifically, we expected that the relationship 

185 between dietary pattern and EDys would be similar across all 

186 participants, whereas the effects on symptom severity would emerge 

187 primarily within the relevant clinical groups. That is, dietary pattern and 

188 EDys would predict BPD symptoms primarily in participants with a BPD 

189 diagnosis, and ED symptoms primarily in participants with an ED 

190 diagnosis. Mediation hypotheses are illustrated in Figure 1 and 

191 moderation hypotheses are illustrated in Figure 2. 

192

193 [Insert Figure 1 here]

194 [Insert Figure 2 here]

195

196 2. Methods

197 2.1.  Participants 

198 Due to the predominance of women among individuals diagnosed 

199 with BPD (75%) and ED (90% in AN and BN)2, only female participants 

200 aged 18–50 of Polish origin were recruited. The final sample consisted of 

201 136 women, following the exclusion of five individuals due to increased 

202 symptom severity (in the HC group) or incomplete data (in all groups). 

203 Participants were divided into four groups: women diagnosed with BPD 
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204 according to ICD-10 and DSM-5 (n = 40), women with EDs, including AN, 

205 BN, and BED (n = 22), women with comorbid BPD and ED (n = 37), and 

206 HC women (n = 37). Patients were recruited from the inpatient unit of 

207 the Institute of Psychiatry and Neurology in Warsaw, Poland, while HC 

208 participants were primarily university students matched for age. 

209 Inclusion criteria required written informed consent, at least 

210 primary education, normal intellectual functioning, Polish as a native 

211 language, and adequate verbal communication skills. Exclusion criteria 

212 included neurodevelopmental and neurological disorders, brain injury, 

213 substance dependence, severe metabolic or diet-related illnesses, and 

214 psychiatric conditions such as schizophrenia spectrum disorders, mania, 

215 or psychosis. HC participants were additionally screened for BMI outside 

216 the 18.5–25 kg/m² range and any history of psychiatric disorders. A 

217 detailed characterization of the study groups is presented in Table 1.

218 [Insert Table 1 here]

219 2.2.  Procedure

220 Study approval was obtained from the Bioethical Committee at the 

221 Institute of Psychiatry and Neurology in Warsaw, Poland (no. 10/2020). 

222 Subjects read the study description and signed the informed consent 

223 sheet prepared in concordance with the current version of the 

224 Declaration of Helsinki. 

225 This study is part of a larger project that also assessed sleep and 

226 physical activity over seven days, though these results are not included 

227 here. The focus of this analysis is on dietary patterns, EDys, and clinical 

228 symptoms. Clinical interviews were conducted using the SCID-5-PD in 
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229 clinical groups and SCID-5-SPQ43 in the HC group to exclude personality 

230 disorders. Additionally, selected health indicators were assessed during 

231 the study (see Table 1), including body mass index (BMI) and waist-hip 

232 ratio (WHR). Blood pressure, resting heart rate, and pulse pressure were 

233 calculated as the average of two measurements. Participants in clinical 

234 groups were examined within the first three weeks of hospitalization. All 

235 participants completed a battery of measures described below.

236 Although the study design and hypotheses were formulated prior to 

237 data collection, they were not preregistered.

238 2.3.  Measures

239 2.3.1. Dietary intake

240 Dietary intake was assessed using the Food Frequency 

241 Questionnaire (FFQ-6)44, which evaluates the consumption frequency of 

242 62 food groups over the past 12 months. Responses are recorded on an 

243 ordinal scale and converted into a semi-quantitative scale based on daily 

244 intake frequency (e.g., never = 0 times/day, several times per month = 

245 0.1 times/day, daily = 1 time/day). The FFQ-6 has demonstrated internal 

246 validity through test-retest reliability and has been used to identify 

247 dietary patterns in previous studies44,45. At the time of data collection, the 

248 62-item version of the FFQ-6 was the most widely used in Poland. 

249 However, a revised 72-item version has since been introduced46, offering 

250 expanded food group coverage for future studies.

251 In accordance with the recommendations of the questionnaire's 

252 authors, we aggregated the 62 food groups into 25 broader categories 

253 and calculated mean daily consumption frequencies47. Additionally, for 
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254 the purpose of this study, we computed dietary indices relevant to mental 

255 health, including: Omega-3 fatty acid intake index, based on the summed 

256 frequency of consumption of vegetable oils, nuts, seeds, and fish. MD 

257 adherence index, calculated separately for a) foods recommended in MD 

258 (e.g., dairy, whole grains, fish, fruits, vegetables) and b) those advised to 

259 be consumed in limited amounts (e.g., refined grains, processed meats, 

260 sweets).

261 2.3.2. Emotion dysregulation 

262 EDys was assessed using the Difficulties in Emotion Regulation 

263 Scale (DERS)48,49, a 36-item self-report questionnaire measuring 

264 difficulties in regulating negative emotions. The scale comprises six 

265 subscales: Lack of Emotional Awareness, Lack of Emotional Clarity, 

266 Impulse Control Difficulties, Difficulties Engaging in Goal-Directed 

267 Behavior, Non-Acceptance of Emotional Responses, and Limited Access to 

268 Emotion Regulation Strategies.

269 Participants responded using a 5-point Likert scale, with higher 

270 scores indicating greater difficulties. Both the original and Polish versions 

271 of the DERS have demonstrated good reliability and validity. In this 

272 study, the total score and subscale scores were used to assess emotion 

273 regulation difficulties. Internal consistency in our sample was satisfactory 

274 (Cronbach’s α: BPD = 0.81, ED = 0.75, BPD+ED = 0.83, HC = 0.86).

275 2.3.3. Severity of Borderline Personality Disorder Symptoms

276 The Borderline Personality Disorder Checklist (BPD Checklist)50 is a 

277 self-report tool assessing BPD symptom severity over the past month. 
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278 Unlike the SCID-5-PD, which evaluates lifetime symptom presence, the 

279 BPD Checklist measures current symptom intensity.

280 The questionnaire consists of 47 items reflecting DSM-IV/DSM-5 

281 BPD criteria50,51. Responses are rated on a 5-point Likert scale (from not 

282 at all to very much), with scores ranging from 47 to 235, where higher 

283 values indicate greater symptom severity. The scale provides both an 

284 overall symptom severity score and scores across nine subscales: 

285 Abandonment, Interpersonal Relationships, Identity, Impulsivity, Self-

286 mutilation/Parasuicide, Mood Instability, Emptiness, Anger, and 

287 Dissociation.

288 Recent validation of the Polish version confirmed its high 

289 reliability51, though normative data for the Polish population are not yet 

290 available. The original validation in American clinical and non-clinical 

291 samples suggested a score ≥100 indicates significant BPD symptoms, 

292 while ≤67 reflects remission 52. The internal consistency in this study was 

293 high (Cronbach’s α: BPD = 0.94; BPD+ED = 0.92; ED = 0.93; HC = 0.97).

294 2.2.4. Severity of Eating Disorder Symptoms

295 The Eating Attitudes Test (EAT-26)53,54 is a self-report 

296 questionnaire assessing disordered eating behaviors. It includes four 

297 subscales: Social Pressure, Dietary Restraint, Bulimia, and Food 

298 Preoccupation. EAT-26 is used as a screening tool to identify individuals 

299 at risk of developing EDs and as a research measure of ED symptom 

300 severity.

301 The questionnaire consists of two parts (A and B), with Part A 

302 comprising 26 items measuring ED symptoms. Responses are given on a 
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303 6-point Likert scale (never–always), with scores ranging from 0 to 78. 

304 Higher scores indicate greater severity of disordered eating behaviors. A 

305 total score of ≥20 suggests clinically relevant ED symptoms. The Polish 

306 version has demonstrated good psychometric properties (Cronbach’s α = 

307 0.80 in a nonclinical sample)54. In this study, high reliability was 

308 confirmed (BPD: α = 0.90; ED: α = 0.88; BPD+ED: α = 0.92; HC: α = 

309 0.86).

310 2.2.5. Severity of Anxiety and Depression Symptoms

311 The Hospital Anxiety and Depression Scale (HADS)55,56,57 is a 14-

312 item self-report questionnaire designed to measure psychological 

313 distress. It consists of two 7-item subscales: Anxiety (HADS-A) and 

314 Depression (HADS-D). Originally developed for rapid mental health 

315 assessment in hospital settings, HADS is also widely used as a screening 

316 tool for psychological distress in the general population and in research 

317 assessing anxiety and depression severity in clinical populations.

318 Participants rated their experiences over the past week using a 4-

319 point Likert scale (0–3), with total scores ranging from 0 to 21 for each 

320 subscale. Higher scores indicate greater symptom severity. The Polish 

321 version of HADS has demonstrated good reliability (Cronbach’s α = 0.81 

322 for HADS-A and 0.80 for HADS-D)57. In the present study, reliability was 

323 confirmed across groups (BPD: HADS-A α = 0.82, HADS-D α = 0.84; 

324 BPD+ED: HADS-A α = 0.88, HADS-D α = 0.83; ED: HADS-A α = 0.82, 

325 HADS-D α = 0.88; HC: HADS-A α = 0.70, HADS-D α = 0.81).

326 2.3.Statistical Analyses
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327 Statistical analyses were carried out with IBM SPSS Statistics 29 

328 software53. Before performing between-group comparisons, assumptions 

329 for parametric methods were checked. Chi-square tests (χ²) were used to 

330 verify group equivalence, with no significant differences in group sizes 

331 (χ²(3) = 5.82, p = .120). Normality of data distributions was assessed 

332 using skewness and kurtosis values, with values exceeding 2.00 

333 indicating non-normal distribution, prompting the use of the Kruskal-

334 Wallis test. For normally distributed data, Levene's test assessed 

335 homogeneity of variances. Significant results (p < .05) led to Kruskal-

336 Wallis testing; otherwise, ANOVA was applied. Post-hoc analyses were 

337 conducted using Bonferroni correction for both ANOVA and Kruskal-

338 Wallis tests. Effect sizes were calculated using eta squared (η²), with 

339 thresholds for small (.01–.05), medium (.06–.13), and large (≥.14) effects 

340 54. 

341 Spearman’s rank correlation was used to examine relationships 

342 between variables due to non-normal data distributions. Correlations 

343 were calculated on the whole sample to verify assumptions for mediation 

344 analysis regarding relationships between variables included in the 

345 model55. Effect sizes were interpreted as follows: rs = 0.10–0.29 (weak), 

346 rs = 0.30–0.49 (moderate), rs ≥ 0.50 (strong)56. 

347 Mediation and moderated mediation analyses were performed using 

348 the PROCESS macro57, with models 4 and 15 for testing direct, indirect, 

349 and total effects. Bootstrapping (10,000 samples) was used to generate 

350 95% confidence intervals (CI) for indirect effects. Mediation effects were 

351 considered significant if the confidence intervals did not contain zero. 
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352 Moderated mediation was assessed by testing interaction effects between 

353 the moderator and mediator, and between the moderator and 

354 independent variable. 

355 A post-hoc sensitivity power analysis conducted using the 

356 ‘WebPower’ package58 in R (α = .05, power = .80) indicated that the 

357 minimum detectable effect sizes were η² = .08 and rho = .24. The Monte 

358 Carlo Power Analysis for Indirect Effects shiny app by Schoemann et al.59 

359 with 1000 replications and 20,000 draws per replication, indicated power 

360 between .89 and .98 for indirect effects in this study. The 

361 InteractionPoweR shiny app by Finsaas et al.64 based on R package by 

362 Baranger et al.65 with 1000 simulations indicated power .66 for the 

363 interaction effect found in this study.

364 3. Results

365 3.1. Between-Group Differences in Clinical Symptoms Severity and 

366 Dietary Patterns

367 The between-group differences in symptoms severity analyzed in 

368 ANOVA and Kruskal-Wallis test are presented in Table 2. HCs had 

369 significantly lower levels of all symptoms and EDys than clinical groups. 

370 The ED group differed significantly from BPD in BPD total score and 

371 anger but not in impulsivity. However, the ED group revealed lower level 

372 of impulsivity than BPD+ED. CCs had higher levels of ED symptoms than 

373 BPD group. Clinical groups did not differ significantly in depression and 

374 anxiety. ED group had lower level of EDys than BPD+ED.

375 [Insert Table 2 here]
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376 The between-group differences in dietary patterns are presented in 

377 Table 3. BPD group consumed vegetable fats, fruits, dried and processed 

378 legumes, and nuts and seeds significantly less frequently, as well as 

379 sugar-sweetened and energy drinks significantly more frequently than 

380 HCs. Patients with EDs and those with BPD+ED diagnosis consumed 

381 cheese, vegetable fats, red meat and game, and alcohol, significantly less 

382 frequently than HCs. What is more, patients with BPD+ED diagnosis 

383 consumed eggs and egg-based dishes, nuts and seeds, white meat, and 

384 fish less frequently than HCs. Patients with BPD consumed butter and 

385 cream more often than patients with BPD+ED. BPD and HC groups 

386 consumed alcohol more frequently compared to patients with EDs. HCs 

387 and CC groups consumed sources of omega-3 PUFAs more often than 

388 patients with BPD. Moreover, HCs consumed products typical for MD 

389 more frequently than BPD and BPD+ED groups. Effects were medium to 

390 large, ranging from .06 to .16.

391 [Insert Table 3 here]

392 3.2.Correlations Between Dietary Patterns, Emotion 

393 Dysregulation, and Clinical Symptoms

394 The results of Spearman’s rank correlations are presented in 

395 Supplementary Table S1. Intake of both Omega-3 PUFAs and products 

396 typical for MD correlated significantly and negatively with EDys and all 

397 clinical symptoms, including BPD (main score, impulsivity, and anger), 

398 EDs symptoms, as well as anxiety and depression. Consumption 

399 frequency of products that should be consumed only occasionally in the 

400 MD (Anti-MD) correlated significantly and positively with EDys and anger 
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401 (a symptom of BPD). All effects were small to moderate, ranging from .19 

402 to .40. Because the index of anti-MD diet did not correlate significantly 

403 with clinical symptoms, this variable was not used as a predictor in 

404 mediation models presented in the next section.

405 3.3.Mediation and Moderated Mediation Models

406 We tested eight models in total: four mediation models (see Figure 

407 1) and four moderated mediation models (see Figure 2). 

408 Table 4 presents the results of models examining the severity of 

409 BPD symptoms as predicted by Omega-3 PUFAs (Model A) and adherence 

410 to the MD (Model C), with EDys as a mediator. Models B and D tested 

411 whether the indirect and direct effects in Models A and C, respectively, 

412 were moderated by BPD diagnosis.

413 [Insert Table 4 here]

414 In Model A, Omega-3 PUFAs significantly predicted EDys: R2 = .11, 

415 F(1, 134) = 16.92, p < .001. BPD symptom severity was significantly 

416 predicted by Omega-3 PUFAs together with EDys: R2 = .57, F(2, 133) = 

417 88.19, p < .001. The indirect effect through EDys was significant and the 

418 direct effect was not, indicating full mediation. Model B did not reveal 

419 any significant interaction.

420 In Model C, MD significantly predicted EDys: R2 = .07, F(1, 134) = 

421 10.61, p < .001. MD together with EDys significantly predicted BPD 

422 symptom severity: R2 = .57, F(2, 133) = 89.85, p < .001. Again, the 

423 indirect effect was significant and the direct effect was not, indicating full 

424 mediation. Model D did not reveal any significant interaction.
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425 Table 5 presents the results of models examining the severity of 

426 EDs symptoms as predicted by Omega-3 PUFAs consumption (Model E) 

427 and adherence to the MD (Model G), with EDys as a mediator. Models F 

428 and H tested whether the indirect and direct effects in Models E and G, 

429 respectively, were moderated by EDs diagnosis.

430 [Insert Table 5 here]

431 Omega-3 PUFAs together with EDys significantly predicted the 

432 severity of EDs symptoms: R2 = .28, F(2, 132) = 26.23, p < .001. The 

433 indirect effect in Model E was significant, while the direct effect was not, 

434 indicating full mediation. Model F revealed a significant interaction 

435 between Omega-3 PUFAs consumption and EDs diagnosis. Comparison of 

436 conditional direct effects showed that the direct effect of Omega-3 PUFAs 

437 consumption on EDs severity was significant among patients with an ED 

438 diagnosis, but not among women without the diagnosis. Therefore, for 

439 individuals with an ED diagnosis, the observed mediation was only 

440 partial.

441 In Model G, the severity of EDs symptoms was significantly predicted 

442 by MD together with EDys: R2 = .27, F(2, 132) = 24.29, p < .001. The 

443 indirect effect was significant, while the direct effect was not, indicating 

444 full mediation. Model H did not reveal any significant interaction.

445 4. Discussion

446 4.1. Between-Group Differences in Dietary Pattern

447 The findings partially confirmed less healthy dietary pattern among 

448 patients with BPD compared to HC, and a distinct pattern compared to 

449 CC. More frequent consumption of sugar-sweetened beverages and 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



20

450 energy drinks—sources of simple carbohydrates—was observed in the 

451 BPD group relative to HCs. These products have been linked to a higher 

452 risk of type 2 diabetes, obesity, and cardiometabolic diseases60–62, which 

453 may have clinical relevance given the higher values of nutritional status 

454 indicators, resting heart rate, and pulse pressure observed in our BPD 

455 sample. In light of previous evidence suggesting an increased risk of 

456 metabolic syndrome and cardiovascular diseases in this population5,8, the 

457 present results indicate that sweetened and energy drinks may represent 

458 a potential dietary risk factor. However, longitudinal studies assessing 

459 dietary intake and health outcomes in individuals with BPD are 

460 warranted.

461 Patients with BPD showed less frequent intake of fruits, legumes, 

462 nuts, and seeds compared to HCs, suggesting a reduced dietary fiber 

463 supply from these sources. No differences were found in the intake of 

464 specific fiber categories between patient groups. Previous studies have 

465 linked high fiber intake to a lower risk of depression63, which may be 

466 particularly relevant given the high severity of depressive symptoms 

467 observed across all clinical groups in our study. The underlying 

468 mechanisms may involve the gut microbiota and oxidative stress63,64, and 

469 our findings indirectly align with reports of gut microbiota disturbances 

470 in BPD and EDs65–67. Considering the established associations between 

471 dietary fiber intake and reduced risk of type 2 diabetes, cardiovascular 

472 disease, obesity, and certain cancers68–72, as well as the increased 

473 prevalence of these conditions in individuals with BPD4,8,27,73, the 
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474 potential protective role of fiber intake in this group warrants further 

475 investigation.

476 A higher frequency of butter and cream consumption was observed 

477 in patients with BPD compared to those with BPD+ED, with no significant 

478 differences in the intake of other SFA-rich products between the BPD, 

479 HC, and CC groups. This may suggest a relatively higher intake of SFAs 

480 from these specific sources in individuals with BPD without comorbid ED, 

481 rather than a generally higher intake of SFAs. One possible explanation 

482 could be the dietary restrictions typically associated with EDs, which 

483 often involve the avoidance of high-calorie foods such as butter and 

484 cream74. Given that BMI and WHR values were higher in the BPD group, 

485 future studies should investigate whether this dietary difference 

486 contributes to differences in nutritional status, although no conclusions 

487 can be drawn based on the current findings alone.

488 Patients with BPD reported a lower frequency of consumption of 

489 foods rich in omega-3 PUFAs compared to HCs, as well as a different 

490 intake pattern relative to CC. This finding aligns with previous evidence 

491 supporting the efficacy of omega-3 PUFA supplementation in reducing 

492 BPD symptoms such as impulsivity and aggression21,22,75, and with 

493 studies indicating a link between low dietary omega-3 intake and 

494 aggressive behavior in children and adolescents—a potential risk factor 

495 for the development of BPD76,77. Considering the critical role of omega-3 

496 PUFAs in the structure and functioning of the central nervous system, 

497 particularly in emotional regulation78,79, these results highlight the need 
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498 for further research into the relationship between omega-3 intake and 

499 emotional functioning in individuals with BPD.

500 Patients with BPD and BPD+ED showed a lower frequency of 

501 consumption of foods typical for the MD compared to HC, and a different 

502 consumption pattern compared to CC. Although direct studies on diet in 

503 BPD are lacking, this finding aligns with reports linking adherence to the 

504 MD with a lower risk of mental disorders and reduced symptom 

505 severity14,80. Moreover, greater efficacy of the MD has been confirmed in 

506 improving cardiovascular risk factors such as blood pressure, insulin 

507 sensitivity, and lipid profile, as well as reducing oxidative stress and 

508 inflammation81, which play roles in the pathogenesis of mental 

509 disorders82,83. Elevated markers of inflammation and oxidative stress 

510 have been observed in patients with BPD24,84, and antioxidant 

511 supplementation shows benefits in symptom reduction22. These results 

512 highlight the need for further research on the impact of diet, especially 

513 the MD, on the course of BPD.

514 Patients with BPD did not differ from HC and CC in the frequency of 

515 consumption of foods rarely consumed in the MD (potentially unhealthy). 

516 This finding suggests that, in individuals with BPD, insufficient intake of 

517 beneficial nutrients may be a more significant issue than excessive 

518 consumption of components discouraged in the diet.

519 4.2.Associations Between Dietary Patterns, Emotion 

520 Dysregulation, and BPD Symptoms

521 The identified association between the frequency of consuming foods 

522 typical of the MD and products rich in omega-3 PUFAs and the severity of 
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523 BPD symptoms is indirectly supported by findings indicating the 

524 effectiveness of omega-3 PUFAs supplementation in reducing symptoms 

525 of this disorder. Furthermore, the observed link between frequent intake 

526 of omega-3-rich foods and lower severity of BPD symptoms aligns with 

527 the results of a meta-analysis on the impact of omega-3 supplementation 

528 on functioning in individuals with BPD. These studies have shown that 

529 omega-3-based interventions may particularly reduce EDys and 

530 impulsivity22.

531 Consistently with these findings, mediation analysis demonstrated 

532 that EDys fully explained the relationship between the frequency of 

533 consumption of MD-typical foods and omega-3 sources and the severity of 

534 BPD symptoms. This suggests that a health-promoting dietary pattern 

535 may be associated with lower BPD symptom severity primarily through 

536 the reduction of difficulties in emotion regulation. This assumption is 

537 supported by studies showing the beneficial effects of the MD on nervous 

538 system functioning—both in cognitive and emotional domains—as well as 

539 its association with a lower risk of developing mental disorders85. In light 

540 of the key role of EDys in the development and maintenance of BPD 

541 symptoms33, it is plausible that nutrition supporting psychological 

542 functioning may influence the mechanisms underlying BPD 

543 symptomatology. However, these findings do not allow for causal 

544 inference. To verify this hypothesis, randomized controlled trials are 

545 needed to evaluate the effects of MD-based dietary interventions on 

546 emotional functioning and clinical symptoms in individuals with BPD.
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547 Moderated mediation analysis did not reveal a significant moderating 

548 effect of BPD diagnosis—neither in the relationship between diet and BPD 

549 symptom severity nor in the association between EDys and BPD 

550 symptoms. These results suggest that the identified mediation mechanism 

551 operates similarly regardless of BPD diagnosis. In other words, a health-

552 promoting dietary pattern may be linked to lower levels of BPD-related 

553 traits both in clinical and non-clinical populations, with EDys acting as a 

554 potential mediator. In reference to the biosocial theory of BPD 

555 development32,33, these findings are consistent with a psychopathological 

556 model in which maladaptive dietary patterns—characterized by a 

557 recurrent behavioral pattern inconsistent with the MD and poor in 

558 omega-3 sources—may contribute to increased difficulties in emotion 

559 regulation, which in turn underlie BPD symptoms. As suggested by the 

560 moderated mediation results, such a mechanism may be relevant not only 

561 among individuals with a BPD diagnosis—potentially sustaining the 

562 disorder—but also among those without the diagnosis, contributing to the 

563 development of BPD-related difficulties.

564 4.3.Associations Between Dietary Patterns, Emotion 

565 Dysregulation, and ED Symptoms

566 A relationship was found between low frequency of consumption of 

567 foods typical of the MD and sources of omega-3 PUFAs and higher 

568 severity of ED symptoms. The direction of these associations aligns with 

569 current knowledge on ED psychopathology, which includes both food 

570 restriction and episodes of loss of control over eating86, as well as with 
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571 studies indicating a protective role of adherence to the MD against the 

572 development of ED symptoms42.

573 Mediation analysis revealed that EDys fully mediated the 

574 relationship between the frequency of consuming MD-typical foods and 

575 omega-3-rich products and the severity of ED symptoms. While previous 

576 studies have reported omega-3 PUFA deficiencies in individuals with 

577 ED87,88, findings regarding the effectiveness of supplementation in 

578 improving symptoms remain inconsistent89,90. A meta-analysis by 

579 Satogami et al.97  associated omega-3 supplementation with benefits in 

580 weight normalization but found no significant effects on ED or mood 

581 symptoms. The present results suggest that the relationship between 

582 omega-3 intake and ED symptoms may be indirect and operate through 

583 reduced difficulties in emotion regulation, consistent with earlier 

584 findings92.

585 One possible explanation is that diets lacking anti-inflammatory and 

586 antioxidant nutrients may adversely affect central nervous system 

587 functioning, leading to greater EDys and, consequently, more severe ED 

588 symptoms. This mechanism is consistent with previous research on MD 

589 adherence, and theories of EDys highlight the role of oxidative stress and 

590 inflammation in its development93. However, confirmation of this model 

591 requires studies including biomarkers of inflammation and oxidative 

592 stress.

593 In the moderated mediation analysis, no significant moderating 

594 effect of ED diagnosis was observed on the relationship between MD food 

595 consumption and ED symptoms or between EDys and ED symptoms. This 
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596 suggests that the mediating mechanism operates similarly regardless of 

597 ED diagnosis. A different pattern emerged for omega-3 PUFA intake, 

598 where ED diagnosis significantly moderated the link between dietary 

599 intake and ED symptoms. The direct association was present only in the 

600 clinical group, suggesting that in individuals without ED, omega-3 

601 consumption was a predictor of ED symptom severity only indirectly 

602 through EDys. Among those diagnosed with ED, however, omega-3 intake 

603 may relate to symptom severity both directly and indirectly through its 

604 effect on emotion regulation.

605 The observed interaction suggests a specific role of ED-related 

606 pathophysiological mechanisms in the association between omega-3 

607 intake and ED symptoms, differentiating this clinical group from 

608 individuals without a diagnosis. Both EDys and EDs symptoms have been 

609 found to be linked to alterations in oxidative stress and inflammatory 

610 markers (independently of ED and BPD diagnoses), but there also 

611 appears to be a ED-specific alteration in inflammation 94. Thus, it may 

612 explain a disorder-specific link between omega-3 acids consumption 

613 (which has anti-inflammatory and antioxidant properties), EDys and EDs 

614 in the ED group, but not HC. Additionally, the distorted food perception 

615 and low fat preference in the diet among ED patients (including anorexia 

616 nervosa) may contribute to a declaration of low PUFAs consumption in 

617 this group95. Those hypotheses require further testing in experimental 

618 studies with larger clinical samples. The use of complex, multifactorial 

619 statistical models may also help determine whether a co-occurring BPD 
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620 diagnosis influences the pattern of associations between omega-3 intake, 

621 EDys, and ED symptomatology.

622 4.4.Limitations

623 The results concerning dietary patterns should be interpreted with 

624 caution. As the study included hospitalized patients, their diet during 

625 participation was based on hospital-provided meals. Thus, dietary intake 

626 was assessed retrospectively and subjectively, without prospective 

627 methods such as food diaries or weighed food records, which could offer 

628 more precise nutrient intake estimates and comparisons with population 

629 norms. Nevertheless, the FFQ used is a widely accepted tool for 

630 nutritional studies requiring simple and time-efficient methods96.

631 Additionally, sodium intake—an important cardiovascular risk 

632 factor97—was not assessed. Another limitation stems from the 

633 heterogeneity of the ED group. While AN, BN, and BED share 

634 transdiagnostic features98, differences in nutritional status and symptom 

635 profiles likely influence dietary habits across ED types. Therefore, 

636 comparisons involving the CC groups should be interpreted with caution 

637 and refer to EDs as a whole rather than specific diagnoses74.

638 Given the cross-sectional nature of our study, causal direction 

639 cannot be determined. Although our models assume a pathway from 

640 dietary patterns to symptom severity via EDys, alternative models remain 

641 plausible. For instance, symptom severity may influence EDys, which in 

642 turn could shape dietary patterns in patients. This reversed pathway is 

643 consistent with existing literature indicating that symptoms of mental 

644 disorders can contribute to maladaptive health behaviors, including poor 
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645 dietary choices10. While our proposed models are grounded in theoretical 

646 frameworks such as the biosocial model of BPD32, future research 

647 employing longitudinal or experimental designs (e.g., dietary 

648 interventions) is necessary to test these pathways and evaluate 

649 alternative explanations.

650 Importantly, some effects found in this study did not had sufficient 

651 power, including group differences with η² < .08, rho correlations < .24 

652 and the interaction effect. Hence, these findings should be interpreted 

653 with caution.  While a post hoc power analysis was conducted, we 

654 acknowledge that a priori power calculations are preferred; future 

655 studies should replicate these findings in larger samples based on a priori 

656 power analysis.

657 Also, this is a single-centre, observational study with non-random 

658 sampling, on a relatively small group. Thus, no conclusions on any causal 

659 relationships can be drawn and the generalizability of the findings is 

660 limited.

661 4.5.Future directions

662 To date, no studies have been published on dietary patterns among 

663 patients with BPD, making the present findings an important starting 

664 point for further investigation. Confirmation of these results in future 

665 studies—ideally using prospective methods—is warranted. Although 

666 retrospective assessment has limitations, it provides a valuable source of 

667 data, as demonstrated in studies involving oncology patients and general 

668 population samples in the context of anxiety and depression risk99,100. 
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669 Prospective research, in turn, constitutes a cornerstone of evidence-based 

670 nutrition101.

671 4.6.Conclusions

672 Patients with BPD are characterized by a less healthy dietary 

673 pattern compared to HCs, involving more frequent consumption of 

674 selected dietary sources of simple carbohydrates as well as less frequent 

675 intake of selected sources of dietary fiber, omega-3 PUFAs, and foods 

676 typical of the MD. Compared to CC, patients with BPD do not differ 

677 significantly in the consumption frequency of most of these selected food 

678 groups, except for a higher intake of SFA-rich butter and cream and 

679 lower intake of omega-3 PUFAs sources.

680 Mediation analysis showed that EDys mediates the relationship 

681 between dietary pattern and the severity of BPD symptoms and ED 

682 symptoms, consistent with the transdiagnostic understanding of EDys in 

683 these conditions. Moreover, these associations were observed both in 

684 clinical and HC groups, suggesting that these mechanisms may operate 

685 independently of psychiatric diagnosis.

686 Direct associations between dietary pattern and the severity of ED 

687 symptoms were found only in individuals diagnosed with ED, which may 

688 be due to the fact that non-normative eating behaviors constitute core 

689 symptoms of these disorders.
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Figure 1

Mediation Models Tested in This Study

Note. Dietary pattern meant Mediterranean diet or sources of omega-3 PUFAs. Emotion 

dysregulation meant the general score of the Difficulties in Emotion Regulation Scale. 

Symptom severity meant severity of borderline personality disorder symptoms or 

severity of eating disorders symptoms.
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1039 Figure 2

1040 Moderated Mediation Models Tested in This Study

1041

1042 Note. Dietary pattern meant Mediterranean diet or sources of omega-3 PUFAs. Emotion 

1043 dysregulation meant the general score of the Difficulties in Emotion Regulation Scale. 

1044 Symptom severity meant severity of borderline personality disorder (BPD) symptoms or 

1045 severity of eating disorders (ED) symptoms. Diagnosis meant BPD or ED diagnosis.
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Table 1

Group Characteristics Including Between-group Differences Based on ANOVA with Bonferroni Correction and 

Kruskal–Wallis test with Dunn–Bonferroni Post-hoc Test

BPD (n = 40) BPD+ED (n = 37) ED (n = 22) HC (n = 37)Variable
M SD M SD M SD M SD F or H η2 Post hoc

Age 26.27 7.37 24.03 5.61 28.45 7.31 27.35 6.10 F = 2.58 .06 ns
BMI 26.29 6.05 23.69 8.01 21.37 7.69 21.24 2.24 H = 

23.24***
.15 BPD > ED, HC, BPD+ED

WHR 0.78 0.06 0.77 0.06 0.76 0.05 0.74 0.04 H = 
14.02**

.08 BPD > HC, ED, BPD+ED

Heart rate 84.20 11.64 76.07 9.82 72.36 11.02 76.32 9.89 F = 
7.35***

.14 BPD >  BPD+ED, HC

Systolic 
blood 
pressure

118.93 13.56 112.96 13.88 112.75 14.13 114.57 8.89 F = 1.84 .04 ns

Diastolic 
blood 
pressure

71.09 10.47 70.00 11.82 70.04 10.49 69.68 8.62 F = 0.13 .00
3

ns

Pulse 
pressure

47.84 9.06 42.96 6.18 42.70 5.25 44.89 4.32 F = 4.45** .09 BPD > BPD+ED

Note. BPD = women diagnosed with borderline personality disorder; BPD+ED = women diagnosed with comorbid borderline personality 

disorder and eating disorders; ED = women diagnosed with eating disorders; HC = healthy controls; BMI = body mass index; WHR = 

waist-hip ratio.

** p < .01. *** p < .001. ns = not statistically significant.
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Table 2

Between-group Differences in Symptoms Severity and Emotion Dysregulation Based on ANOVA with Bonferroni 

Correction and Kruskal–Wallis test with Dunn–Bonferroni Post-hoc Test

Note. BPD = women diagnosed with borderline personality disorder; BPD+ED = women diagnosed with comorbid borderline personality 

disorder and eating disorders; ED = women diagnosed with eating disorders; HC = healthy controls. DERS = total score of the 

Difficulties in Emotion Regulation Scale. EAT-26 = total score of the Eating Attitudes Test. BPD = the Borderline Personality Disorder 

Checklist. HADS = the Hospital Anxiety and Depression Scale.

*** p < .001.

BPD (n = 40) BPD+ED (n = 37) ED (n = 22) HC (n = 37) F or H η2 Post hoc
Variable

M SD Mdn M SD Mdn M SD Mdn M SD Mdn
BPD: Total score 128.6 31.2 129.0 136.9 28.8 139.0 95.6 26.5 96.5 64.4 13.7 60.0 H = 81.75*** .60 BPD, BPD+ED > ED > HC
BPD: Impulsivity 14.7 5.3 13.5 16.9 5.1 17.0 12.9 3.5 11.5 10.2 1.6 10.0 H = 49.89*** .36 BPD, BPD+ED, ED > HC; 

BPD+ED > ED 
BPD: Anger 9.1 3.8 9.0 9.9 3.6 10.0 6.6 2.7 6.0 5.2 1.0 5.0 H = 48.59*** .35 BPD, BPD+ED > ED, HC
EAT-26 12.70 11.79 10.0 36.43 17.79 42.0 33.73 15.89 36.5 4.16 4.06 3.0 H = 74.32*** .53 BPD+ED, ED > HC, BPD
HADS: Anxiety 15.1 4.4 15.5 15.1 4.4 15.0 12.5 5.1 14.0 6.5 3.2 6.0 F = 34.98*** .45 BPD, BPD+ED, ED > HC
HADS: 
Depression

11.6 5.0 11.0 10.1 5.3 10.0 8.7 4.7 9.0 2.4 2.1 2.0 H = 59.24*** .43 BPD, BPD+ED, ED > HC

DERS 123.40 21.69 125.0 130.30 17.98 131.0 109.23 24.29 108.5 76.65 19.73 75.0 F = 49.61*** .53 BPD, BPD+ED, ED > HC; 
BPD+ED > ED 
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Table 3

Between-group Differences in Consumption Frequency (Times/Day) Based on ANOVA with Bonferroni Correction 

and Kruskal–Wallis test with Dunn–Bonferroni Post-hoc Test

BPD (n = 40) BPD+ED (n = 
37)

ED (n = 22) HC (n = 37) F or H η2 Post hoc
Food group

M SD Mdn M SD Mdn M SD Mdn M SD Mdn
Sugar, sweets, and snacks 1.8 1.4 1.3 1.8 1.8 1.6 1.4 1.5 1.0 1.4 1.4 0.9 H = 2.42 .004 ns
Milk, fermented milk 
beverages, and cottage 
cheese

1.0 0.8 0.8 1.0 1.0 0.7 1.2 1.0 1.1 1.1 0.7 1.1 F = 0.45 .01 ns

Sweetened dairy products 0.4 0.6 0.1 0.4 0.7 0.1 0.4 0.5 0.1 0.2 0.3 0.1 H = 2.30 .005 ns
Cheese 0.3 0.3 0.1 0.3 0.5 0.1 0.3 0.3 0.1 0.5 0.4 0.6 H = 13.67** .08 BPD+ED. ED < HC
Eggs and egg-based dishes 0.3 0.3 0.1 0.2 0.3 0.1 0.2 0.3 0.1 0.5 0.3 0.6 F = 5.16** .11 BPD+ED < HC
Breakfast cereals 0.3 0.4 0.1 0.3 0.4 0.1 0.2 0.3 0.1 0.1 0.3 0 H = 2.24 .005 ns
Whole grain cereal products 0.7 0.7 0.6 0.9 0.9 0.7 1.0 0.9 0.8 1.0 0.6 1.1 F = 1.10 .02 ns
Refined cereal products 0.8 0.6 0.7 0.7 0.7 0.7 0.8 0.8 0.6 0.7 0.5 0.7 F = 0.14 .003 ns
Butter and cream 0.7 0.6 0.6 0.4 0.6 0.1 0.5 0.5 0.1 0.5 0.6 0.6 H =13.95** .08 BPD+ED < BPD
Other animal fats 0.02 0.0

9
0 0.0

3
0.2 0 0.0

1
0.0
2

0 0.00
2

0.0
1

0 H = 2.06 .007

Vegetable fats 0.4 0.3 0.1 0.3 0.4 0.1 0.3 0.4 0.1 0.8 0.5 0.6 H = 
24.04***

.16 BPD. BPD+ED. ED < 
HC

Margarine, mayonnaise, and 
dressings

0.3 0.4 0.1 0.2 0.4 0.03 0.2 0.5 0.02 0.2 0.3 0.1 H = 3.86 .007 ns

Fruits 0.7 0.6 0.6 0.9 0.7 0.6 1.0 0.6 0.8 1.1 0.7 1.0 H = 8.35* .04 BPD < HC
Vegetables (excluding 
potatoes)

0.9 0.7 1.0 1.0 0.8 1.0 1.1 0.7 1.0 1.3 0.6 1.0 F = 2.11 .05 ns

Dried and processed 
legumes

0.1 0.2 0.03 0.3 0.4 0.1 0.2 0.4 0.1 0.3 0.3 0.1 H = 9.19* .05 BPD < HC

Potatoes 0.3 0.3 0.1 0.3 0.3 0.3 0.3 0.4 0.1 0.2 0.2 0.1 H = 0.66 .02 ns
Nuts and seeds 0.3 0.4 0.2 0.5 0.7 0.1 0.6 0.9 0.2 0.7 0.5 0.7 H = 11.82** .07 BPD. BPD+ED < HC 
Processed meat products 0.5 0.6 0.2 0.5 1.2 0 0.3 0.7 0 0.5 0.6 0.2 H = 10.09* .05 ns
Red meat and game 0.2 0.4 0.03 0.2 0.7 0 0.0

3
0.0
5

0 0.2 0.2 0.1 H =19.23*** .12 BPD+ED. ED < HC
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Note. BPD = women diagnosed with borderline personality disorder; BPD+ED = women diagnosed with comorbid borderline personality 

disorder and eating disorders; ED = women diagnosed with eating disorders; HC = healthy controls; PUFAs = polyunsaturated fatty 

acids; Anti-Mediterranean diet = total consumption frequency of products that should be consumed only occasionally in the 

Mediterranean diet.

* p < .05. ** p < .01. *** p < .001. ns = not statistically significant

BPD (n = 40) BPD+ED (n = 
37)

ED (n = 22) HC (n = 37) F or H η2 Post hoc
Food group

M SD Mdn M SD Mdn M SD Mdn M SD Mdn
White meat 0.2 0.3 0.1 0.1 0.4 0.02 0.1 0.2 0.03 0.3 0.3 0.1 H = 10.71* .06 BPD+ED < HC
Fish 0.1 0.2 0.1 0.2 0.7 0.1 0.1 0.1 0.1 0.2 0.3 0.1 H = 13.37** .08 BPD+ED < HC
Fruit and vegetable juices 0.4 0.4 0.1 0.5 1.0 0.1 0.3 0.5 0.1 0.3 0.4 0.1 H = 4.86 .01 ns
Sugar-sweetened and 
energy drinks

0.5 0.7 0.1 0.5 0.7 0.1 0.3 0.4 0.04 0.1 0.4 0.03 H = 11.50** .06 BPD > HC

Alcohol 0.3 0.4 0.1 0.2 0.5 0.1 0.1 0.2 0 0.2 0.3 0.2 H = 
19.79***

.13 BPD. HC > ED; 
BPD+ED < HC

Sources of omega-3 PUFAs 0.8 0.5 0.8 1.0 1.4 0.4 1.0 1.2 0.6 1.7 0.9 1.7 H = 
23.99***

.16 BPD < BPD+ED. ED. 
HC

Mediterranean diet 5.1 1.8 5.0 5.7 4.3 3.9 6.2 3.3 5.0 7.7 2.6 7.4 H = 
19.66***

.13 BPD. BPD+ED < HC

Anti-Mediterranean diet 3.3 2.0 3.0 3.2 3.7 1.8 2.5 2.5 2.3 2.7 2.0 2.1 H = 4.33 .01 ns
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Table 4

Results of Mediation and Moderated Mediation Models of Relationship 

Between Dietary Patterns and Symptoms of Borderline Personality 

Disorder

Model Effect B β/R2ch SE t p BootCI/CI
A a −9.26 −0.33 2.25 −4.11 < .001 [−13.72; 

−4.81]
b 1.01 0.77 0.08 12.69 < .001 [0.86; 1.17]
ab −9.38 −0.26 2.79 3.36 [−15.41; 

−4.46]
c' 1.23 0.03 2.21 0.56 .578 [−3.14; 5.60]
c −8.15 −0.22 3.08 −2.64 .009 [−14.24; 

−2.05]
B Int1 0.58 0.0001 4.06 0.14 .887 [−7.46; 8.61]

Int2 −0.09 0.0007 0.18 −0.51 .614 [−0.45; 0.27]
C a −2.50 −0.27 0.77 −3.46 .001 [−4.01; 

−0.98]
b 0.97 0.73 0.08 12.48 < .001 [0.82; 1.12]
ab −2.42 −0.20 0.79 3.06 [−4.05; 

−0.98]
c' −0.95 −0.08 0.72 −1.32 .189 [−2.36; 0.47]
c −3.37 −0.28 1.01 −3.33 .001 [−5.37; 

−1.37]
D Int1 0.27 0.0001 1.35 0.20 .840 [−2.39; 2.94]

Int2 −0.08 0.0005 0.18 −0.42 .675 [−0.43; 
−0.28]

Note. N = 136. Model A = mediation model of the relationship between omega-3 PUFAs 

and BPD symptom severity. Model B = Mediation from Model A moderated by BPD 

diagnosis (1 = yes, 0 = no). Model C = mediation model of the relationship between 

Mediterranean diet and BPD symptom severity. Model D = Mediation from Model C 

moderated by BPD diagnosis (1 = yes, 0 = no). BootCI  = 95% Bootstrap Confidence 

Interval with 10,000 samples. CI = confidence interval. a = effect of dietary pattern on 

mediator variable. b = effect of mediator on symptom severity when dietary pattern was 

controlled. c =  total effect of dietary pattern on symptom severity. c’ = direct effect of 

dietary pattern on symptom severity when mediator was controlled. ab = indirect effect. 

Int1 = interaction between dietary pattern and moderator (BPD diagnosis). Int2 = 

interaction between mediator (emotion dysregulation) and moderator (BPD diagnosis).
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Table 5

Results of Mediation and Moderated Mediation Models of Relationship 

Between Dietary Patterns and Symptoms of Eating Disorders (EDs)

Model Effect B β/R2ch SE t p BootCI/CI
E a −9.23 −0.33 2.26 −4.09 < 

0.001
[−13.71; 
−4.76]

b 0.30 0.47 0.05 6.01 < 
0.001

[0.20; 0.40]

ab −2.75 −0.16 0.93 2.96 [−4.87; 
−1.23]

c' −2.47 −0.14 1.37 −1.80 0.074 [−5.18; 
0.24]

c −5.22 −0.30 1.45 −3.59 < 
0.001

[−8.10; 
−2.35]

F Int1 −5.75 0.03 2.14 −2.68 0.008 [−9.98; 
−1.51]

Int2 0.04 0.001 0.08 0.46 0.645 [−0.13; 
0.21]

c' no-ED 1.18 1.77 0.67 0.506 [−2.32; 
4.68]

c'  ED −4.57 1.21 −3.79 < 
0.001

[−6.95; 
−2.18]

G a −2.49 −0.27 0.77 −3.23 0.002 [−4.01; 
−0.96]

b 0.32 0.50 0.05 6.51 < 
0.001

[0.23; 0.42]

ab −0.79 −0.14 0.28 −2.82 [−1.42; 
−0.30]

c' −0.29 −0.05 0.45 −0.63 0.527 [−1.18; 
0.61]

c −1.08 −0.18 0.50 −2.17 0.032 [−2.07; 
−0.10]

H Int1 −0.65 0.003 0.72 −0.89 0.374 [−2.08; 
0.79]

Int2 0.10 0.004 0.09 1.11 0.270 [−0.08; 
0.27]

Note. N = 136. Model E = mediation model of the relationship between omega-3 PUFAs 

and EDs symptom severity. Model F = Mediation from Model E moderated by EDs 

diagnosis (1 = yes, 0 = no). Model G = mediation model of the relationship between 

Mediterranean diet and EDs symptom severity. Model H = Mediation from Model G 

moderated by EDs diagnosis (1 = yes, 0 = no). BootCI  = 95% Bootstrap Confidence 

Interval with 10,000 samples. CI = confidence interval. a = effect of dietary pattern on 

mediator variable. b = effect of mediator on symptom severity when dietary pattern was 

controlled. c =  total effect of dietary pattern on symptom severity. c’ = direct effect of 

dietary pattern on symptom severity when mediator was controlled. ab = indirect effect. 

Int1 = interaction between dietary pattern and moderator (EDs diagnosis). Int2 = 
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interaction between mediator (emotion dysregulation) and moderator (EDs diagnosis). 

No-ED = women without EDs 

diagnosis. ED = women with EDs diagnosis
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