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Abstract

Weight suppression (WS) refers to the discrepancy between highest adult weight and current 

weight, and has been examined as a key construct related to both: eating pathology and weight 

management. However, despite increasing interest in WS, findings regarding the clinical 

implications of WS are often conflicting. For instance, WS has been associated with both adaptive 

and maladaptive outcomes across various populations. Moreover, results regarding the predictive 

utility of WS within clinical samples have been inconsistent. The current paper aims to provide a 

narrative review of existing investigation related to WS, highlight gaps in the field’s understanding 

of this construct, and outline recommendations for future study.

Weight suppression (WS) refers to the difference between an individual’s highest weight 

since reaching adulthood (outside of pregnancy) and their current weight (Lowe, 1984, 

1993). Interest in WS and its links to eating pathology has burgeoned over the past decade, 

under the proposition that maintaining a relatively low weight for one’s body will create 

metabolic and psychological resistance and pressure to return to a higher weight. Reflecting 

increased interest in WS in eating disorder (ED) and weight management research, along 

with a growing emphasis on metabolic and biological mechanisms underlying the 

development of eating pathology and obesity, recent reviews of WS have been published that 

examined the predicted outcome of psychological treatment for ED (e.g., Jenkins, Lebow, & 

Rienecke, 2018). However, no reviews to date have provided a more extensive examination 

of WS, across a wide range of individuals with and without eating and weight disorders. The 

current paper reviews existing findings on WS across the spectrum of weight- and eating-

related behaviours (Table 1). First, we describe findings regarding WS in clinical and non-

clinical populations, including the samples of individuals with diagnoses of bulimia nervosa 

(BN), anorexia nervosa (AN), and multi-diagnostic samples, including individuals with 

binge eating disorder (BED). Next, we review findings on WS within college and 
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community samples. Finally, we highlight controversies and limitations of the current 

assessment of WS, as well as important areas for future study.

Weight suppression and associated outcomes

Weight suppression in clinical samples

The majority of research on WS has evaluated its association with ED symptoms. A recent 

systematic review, which focused on the role of WS as a predictor of treatment outcome in 

EDs, determined that WS was associated with weight gain following treatment, but not with 

other treatment outcomes (e.g., treatment completion; symptom abstinence) (Jenkins et al., 

2018). A more detailed investigation of the existing literature is warranted, as the hypothesis 

that WS impacts treatment outcome is not consistently supported. In the following, we 

explore existing work linking WS to clinical symptoms, weight trajectory, and treatment 

response across diagnostic samples.

Bulimia nervosa

ED pathology.—Research in samples of individuals with BN suggests that greater WS is 

associated with increased eating pathology. In treatment-seeking individuals with BN, 

elevated WS is cross-sectionally associated with greater binge eating and purging frequency 

at treatment admission (Butryn, Juarascio, & Lowe, 2011; Lowe, Thomas, Safer, & Butryn, 

2007). These findings suggest individuals may engage in bulimic behaviours to avoid 

returning to premorbid body weights (e.g., Garner & Fairburn, 1988), as the behaviours 

needed to maintain a suppressed weight (e.g., caloric restriction) may increase risk for binge 

eating and compensatory behaviours (Herman & Polivy, 1975; Lowe, 1986; Stice, Davis, 

Miller, & Marti, 2008).

Investigations have also examined factors that may moderate the association between WS 

and BN symptoms. Butryn et al. (2011) tested whether the interaction between current body 

mass index (BMI) and WS at pretreatment accounted for binge eating and purging frequency 

in treatment-seeking women with BN. This interaction was not significant for purging, as 

elevated WS related positively to purging frequency regardless of pretreatment BMI; 

however, the WS × BMI interaction term predicted binge eating, such that individuals with 

low BMI and high WS reported more frequent binge eating than those with higher BMIs. 

Whilst this result suggests individuals with lower BMI and greater WS at treatment entry 

may be at risk for binge eating, other research has not replicated this finding (Dawkins 

Watson, Egan, & Kane, 2013).

Other research has suggested that the timing of highest weight attainment (premorbid vs. 

postmorbid) may relate to the age of onset and duration of BN pathology (Shaw et al., 

2012). One study of adolescents with BN found that greatest WS (difference between 

highest ever and lowest ever BMI z-score [BMIz]), rather than current WS, moderated the 

effect of BMIz on symptom outcomes, such that youth with higher levels of greatest WS and 

high current BMIz endorsed more frequent binge eating than youth with low current BMIz 

(Accurso, Lebow, Murray, Kass, & Le Grange, 2016). Tests of additional moderators, 

including dietary restraint, difference between highest and lowest body weights, parental 
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history of overweight, and childhood body shape, have not yielded significant moderation 

effects on WS and BN symptoms (Dawkins et al., 2013; Lowe et al., 2007).

Treatment response.—In a meta-analysis examining predictors of treatment outcome in 

BN or BED, greater WS related to increased treatment dropout (Vall & Wade, 2015). This 

effect was calculated from five studies, one of which included participants with BED (vs. 

only participants with BN) and did not include studies of patients with AN. Prospective 

research in treatment-seeking adults with BN has also demonstrated that elevated 

pretreatment WS predicts greater bulimic symptom maintenance over the course of cognitive 

behavioural (CBT) interventions in both outpatient (Butryn, Lowe, Safer, & Agras, 2006; 

Herzog et al., 2010; Lowe et al., 2011) and inpatient samples (Lowe, Davis, Lucks, 

Annunziato, & Butryn, 2006). However, other results do not consistently support the role of 

WS in the maintenance of BN symptoms following treatment (e.g., Carter, McIntosh, Joyce, 

& Bulik, 2008). A review of treatment outcome data amongst patients referred for CBT for 

BN over an 8-year period failed to find the evidence of significant associations between WS 

and bulimic symptom outcomes, including abstinence from and frequency of binge eating 

and purging behaviours (Dawkins et al., 2013). Additional research should strive to clarify 

whether and how WS might relate to bulimic symptomatology over the course of treatment, 

and longitudinally thereafter, amongst individuals with BN.

Weight trajectory.—In both inpatient (Lowe, M. R., Davis, W., Lucks, D., Annunziato, 

R., & Butryn, M. 2006), and outpatient (Carter et al., 2008) females with BN, WS positively 

related to weight gain over treatment. A recent study of inpatient females with BN sought to 

replicate these findings, and, although WS was associated with weight gain over the course 

of treatment with slightly more weight gain in patients with higher WS, these effects were 

not significant (Hessler et al., 2017). Examination of the rate of weight gain in treatment-

seeking women with BN has indicated that higher baseline WS may relate to faster weight 

gain over 5 years (Herzog et al., 2010). Overall, existing evidence supports associations 

between higher pretreatment/baseline WS and weight gain during both inpatient and 

outpatient CBT treatments, an effect that may persist over time, though additional 

replication of these effects is needed. Given that weight gain during and after the treatment 

might inspire dieting behaviour that maintains BN or contributes to relapse, the assessment 

of WS and specific weight trajectories in individuals with BN may have important treatment 

implications (Juarascio, Lantz, Muratore, & Lowe, 2017).

Anorexia nervosa.—Initial investigation of WS primarily focused on associations with 

BN symptoms; however, WS might have similar utility in accounting for ED 

symptomatology amongst individuals with AN.

ED pathology.—Within a sample of individuals receiving residential treatment for AN, 

WS demonstrated significant, cross-sectional correlations with shape concern, eating 

concern, restraint, global eating pathology, depression, bulimia, and drive for thinness 

(Berner, Shaw, Witt, & Lowe, 2013). Additionally, prospective analyses within this same 

sample indicated that an interaction between WS and BMI accounted for significant variance 

in ED symptom endorsement at discharge; those individuals with high WS and low BMI at 
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intake reported fewer symptoms at discharge; whereas, women with high WS and high 

BMIs at intake reported higher symptomatology at discharge (Berner et al., 2013). Bodell, 

Racine, and Wildes (2016) found that in a sample of women with AN, the interaction 

between WS and BMI predicted increases in ED symptoms following discharge from 

intensive treatment (i.e., inpatient only, outpatient day hospital, or a combination), such that 

amongst those with high BMI at discharge, higher WS predicted increased purging after 

discharge compared to lower WS.

Several studies indicate that weight history may account for variability in the onset and 

trajectory of AN symptoms. Within individuals with adolescent-onset AN and matched 

controls, individuals with AN had significantly higher BMIs than healthy controls during 

infancy (as measured by ponderal index) and childhood (Berkowitz et al., 2016), suggesting 

that examining highest weight at various developmental periods may inform ED work. In 

addition, consideration of rate and magnitude of prior weight loss may also be important in 

determining symptom severity. For example, Swenne, Parling, and Ros (2017) found that in 

a large sample of adolescents with restrictive EDs, degree and speed of weight loss 

accounted for significant variability in medical indices of symptom severity (e.g., cardiac 

function), even if individuals were currently in the normal BMI range. In a similar manner, 

Berner, Feig, Witt, and Lowe (2017) investigated the association between weight history and 

amenorrhea in a sample of individuals seeking residential treatment for AN and found that 

greater WS related to fewer menstrual periods in the 4 months prior to treatment admission. 

Moreover, higher past BMI related to the loss of menses at a higher BMI, and higher past 

BMI related positively to BMI at menses resumption. Overall, findings suggest that 

considering an individual’s weight history, in addition to current weight, may be important 

in accounting for symptom onset and severity in the context of AN.

Treatment response.—Understanding links between WS and treatment outcome are 

complex, given established links between WS and weight gain (i.e., a common target within 

AN treatment) and severity of psychopathology within bulimic-spectrum disorders. 

Accordingly, existing findings within AN samples have been mixed. Initial study of WS in 

AN suggested that higher levels of WS predicted greater total and faster rates of weight gain 

over the course of inpatient behavioural treatment, as well as an increased likelihood of 

engaging in binge eating and purging behaviours at discharge (Wildes & Marcus, 2012). 

Other research replicated these results, linking WS with greater speed of weight gain in an 

outpatient sample, demonstrating that WS predicted the total amount of weight gain, as well 

as the rate of weight gain, over the course of treatment (Carter et al., 2015). Most recently, 

Swenne et al. (2017) found that WS accounted for significant variance in 12-month 

outcomes for family-based treatment; specifically, lower WS at intake was related to better 
outcomes, as defined by the absence of clinically significant ED psychopathology.

Other work has found no direct links between WS and AN treatment outcome, and thus has 

prompted the evaluation of other variables that may interact with WS to more precisely 

account for treatment outcomes. Berner et al. (2013) found that whilst WS related to BMI at 

discharge and speed of weight gain throughout treatment, it did not relate to other ED 

symptoms (e.g., cognitive symptoms, bulimic-type behaviours) at discharge. Instead, the 

interaction between WS and BMI was a significant predictor of outcome amongst those with 
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higher WS, such that individuals with higher BMI and higher WS at intake had greater 

symptoms at discharge; whereas, those with lower BMI and higher WS at intake had fewer 

symptoms at discharge. However, this study failed to replicate findings linking WS with 

binge eating and purging at discharge.

Longer-term weight trajectory.—The few existing studies evaluating links between WS 

and longer-term weight trajectory amongst individuals with AN consistently suggest that 

higher baseline WS is associated with greater weight gain over time. For example, amongst 

individuals with AN identified through community-based screening, Witt et al. (2014) found 

that baseline WS was positively associated with BMI at 6- and 10-year follow-up; this effect 

was strongest amongst those with lower baseline BMIs. Moreover, baseline WS positively 

related to BMI at 18-year follow-up. WS at discharge has also related to weight trajectory, as 

Bodell et al. (2016) found that WS at discharge from intensive treatment for AN predicted 

positive change in BMI at 3-, 6-, and 12-month follow-up.

Mixed clinical samples

ED pathology.—One investigation of interactions amongst WS, BMI, and DSM-IV-

defined ED diagnostic groups (i.e., AN, BN, BED, EDNOS) found that after controlling for 

ED diagnosis and current BMI, WS demonstrated significant associations with weight and 

shape concerns, exercise and restrictive behaviours, and weight control medication use; WS 

was not directly related to binge eating or vomiting (Lavender et al., 2015). Relations 

between WS and ED pathology in this study did not differ by diagnosis. Significant 

interaction effects included WS × BMI, but only in relation to weight and shape concerns, 

such that the positive association between WS and weight and shape concern was strongest 

at lower BMI. There were also significant positive associations between BMI and weight 

control medication use amongst those with BN versus EDNOS, and stronger, positive 

associations between BMI and both binge eating/vomiting and exercise/restrictive eating 

behaviours amongst those with AN versus EDNOS.

In another large, multisite sample of individuals with either BN or BED, individuals were 

assessed following various CBT interventions (i.e., group CBT for BED; individual CBT for 

BN). Results indicated that WS failed to predict abstinence from binge eating for treatment 

completers with BED or BN, and failed to predict abstinence from purging or binge eating/

purging episodes for those with BN (Zunker et al., 2011).

Only one investigation of WS and ED pathology in a mixed-diagnostic sample (in this case, 

individuals diagnosed with BN or BED) has studied WS as an outcome variable. Cook et al. 

(2015) found that both exercise frequency and BN/BED diagnoses were associated with WS. 

Additionally, exercise frequency moderated the relation between diagnosis and WS, such 

that WS was higher in BN than in BED amongst those who reported lower exercise 

frequency. In contrast, WS did not differ amongst those reporting higher exercise frequency 

in patients with BN and BED. Findings from this study suggest a potential subgroup of 

individuals with BED who may engage in more frequent exercise to maintain a suppressed 

body weight. Unlike most studies that identify WS as a predictor of ED outcomes, WS was 
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the outcome in this study. Therefore, additional work is first needed to draw conclusions 

regarding how these findings coincide with exercise-related research in the literature.

Treatment response.—In the multisite trial conducted by Zunker et al. (2011) described 

earlier, for both individuals with BN or BED, WS did not predict treatment completion. No 

other studies have examined treatment response explicitly with a transdiagnostic ED sample.

Weight trajectory.—Recent work with a combined sample of patients with AN and BN 

demonstrated a positive association between baseline WS and weight gain at the end of 

treatment (Miotto, Ciappini, Favaro, Santanastapso, & Gallichio, 2017). In contrast, Zunker 

et al. (2011) found no association between WS and weight change during treatment for 

participants with BN or BED.

Weight suppression in non-treatment-seeking samples

Greater WS is linked with a history of consistent caloric restriction (Klem, Wing, McGuire, 

Seagle, & Hill, 1998). Whilst the long-term goal of dieting is sustained weight loss, WS may 

have both adaptive and maladaptive associations with factors related to weight management 

in non-clinical populations. Individuals high in WS report higher levels of dietary restraint 

(Lowe, 1984), increased levels of physical activity (Cook et al., 2015; French & Jeffrey, 

1997), and reduced food consumption following a laboratory preload than their counterparts 

with low WS (Lowe & Kleifield, 1988), which may be adaptive for weight-management-

related health outcomes. However, WS has also predicted detrimental eating and weight 

outcomes in healthy populations, including excess weight gain (Stice, Durant, Burger, & 

Schoeller, 2011) and more frequent loss of control (LOC) and binge eating behaviour (Van 

Son, Van Der Meer, & Van Furth, 2013).

Weight suppression in college samples

ED pathology.—Despite the increased risk for the development of eating pathology within 

undergraduates (Eisenberg, Nickett, Roeder & Kirz, 2011), few studies have directly tested 

associations between WS and eating behaviours in college samples. Early investigations of 

in-lab behaviour revealed mixed findings. Lowe and Kleinfield (1988) found that within 

healthy, female undergraduates, self-identified weight suppressors reported higher restraint 

and ate less food following a milkshake preload. However, another investigation found no 

significant links between WS, cognitive restraint, and in-lab eating behaviours (Morgan & 

Jeffrey, 1999).

Research gauging associations between WS and self-reported eating pathology has also 

yielded conflicting results. One examination of the relation between WS and disordered 

eating symptoms determined that WS did not predict increases in BN symptoms at the end 

of the first year of college (Stice et al., 2011). In another sample, WS was cross-sectionally 

related to dietary restraint and purging behaviours, but not to LOC eating; these effects 

appeared to differentially impact eating behaviour relative to gender (Burnette, Simpson, & 

Mazzeo, 2017). In this study, men with higher WS engaged in more frequent purging 

behaviours (i.e., vomiting; laxative use).
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Weight trajectory.—Greater WS is associated with weight gain over time in 

undergraduates (Lowe, M. R., Annunziato, R. A., Markowitz, J. T., Didie, E., Bellace, D. L., 

Riddell, L., … Stice, E. 2006; Lowe et al., 2007); however, few studies have tested potential 

mechanisms of these effects. In a notable exception, one study found that increases in BMI 

did not appear to be affected by biological mechanisms such as resting metabolic rate or 

total energy expenditure (Stice et al., 2011). Thus, psychological variables (e.g., perceived 

deprivation) and behavioural variables related to eating and exercise should be investigated 

further to examine links between WS and weight gain.

Weight suppression in community-based samples

ED pathology.—Within a generally healthy community sample, weight suppressors 

reported higher physical activity levels and low-fat eating behaviours as compared to non-

suppressors, suggesting that WS might sometimes predict successful weight loss 

maintenance (French & Jeffery, 1997). More recent work examining associations between 

WS and disordered eating within community samples has identified significant positive links 

between WS and bulimic symptoms (Mitchell et al., 2011), even when controlling for 

dieting behaviour (Keel & Heatherton, 2010). For example, one study in a mostly female, 

population-based sample found positive associations between WS, binge eating, and LOC 

eating behaviours, though effects were nonsignificant after accounting for dieting (Van Son 

et al., 2013).

Within a population-based sample of female adult twin dyads, Mitchell et al. (2011) found 

that childhood restraint and dieting related to increased WS. Additionally, body 

dissatisfaction, restraint, age, and drive for thinness positively related to WS amongst non-

binge eaters; whereas, only restraint, disinhibition, and dieting during childhood were 

positively linked to WS amongst individuals who endorsed binge eating and LOC eating. 

The authors concluded that WS might differentially relate to various factors, depending on 

ED vulnerability status.

Prospective associations between WS and bulimic symptoms have been examined in a 

community sample across the span of 20 years (Bodell, Brown, & Keel, 2017; Keel & 

Heatherton, 2010). The first part of this study, conducted across two population-based 

cohorts, suggested that greater WS at baseline assessment predicted maintenance of bulimic 

symptoms, more gradual decreases in symptoms over time, and increases in symptoms from 

baseline to 10-year follow-up (Keel & Heatherton, 2010). Follow-up evaluation of 

diagnostic status at baseline determined that WS was the only significant predictor for 

bulimic syndrome onset at the 10-year follow-up for individuals who did not originally 

endorse bulimic symptoms at baseline, suggesting that WS might be a core risk factor for 

individuals vulnerable for BN eating pathology. Further examination of this sample revealed 

that higher baseline WS predicted increased bulimic symptoms at 20-year follow-up, 

controlling for baseline bulimic symptoms, BMI, and drive for thinness. Elevated drive for 

thinness at 10-year follow-up mediated this effect (Bodell et al., 2017).

Limited examinations of WS and associated maladaptive outcomes within community 

populations demonstrate consistent links with negative outcomes associated with 

maintenance of ED symptoms (e.g., Keel & Heatherton, 2010). In particular, symptoms of 
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binge eating, LOC eating, and drive for thinness might be more problematic in maintaining 

ED pathology over time. Recent study of clinical impairment specifically related to bulimic 

symptoms in a community sample found that WS was significantly associated with clinical 

impairment (Hagan, Clark, & Forbush, 2017). Although WS did not demonstrate 

incremental validity above and beyond other factors tested (e.g., frequency of engagement in 

maladaptive compensatory behaviour), it did demonstrate a medium effect size in 

independently predicting clinical impairment.

Weight trajectory.—Prospective study of obese individuals has indicated long-term 

difficulty in sustaining a suppressed weight (Dombrowski, Knittle, Avenell, Araujo-Soares, 

& Sniehotta, 2014). Recent research indicates that strong neurobehavioural and biological 

drives towards restoration of a previously higher weight may interfere with successful 

weight management (Appelhans, French, Pagoto, & Sherwood, 2016; Fothergill et al., 2016; 

Greenway, 2015).

Whilst weight-suppressed individuals may be at risk for weight regain to a previous highest 

weight, research has also investigated whether WS drives weight gain beyond this set point. 

History of WS did not independently increase risk for longitudinal weight gain for men, and 

only marginally so for women (Wye, Dubin, Blair, & Pietro, 2007). Additional evidence 

indicates that weight cycling does not induce greater weight gain when compared to non-

cycling individuals (Mason et al., 2013). Further, individuals with more previous weight loss 

attempts and larger previous weight losses actually perform better in self-help weight 

management (Latner & Ciao, 2014). Altogether, WS does not seem to independently 

produce weight regain above that which would have been gained without rebound from loss 

related to a current diet (Greenway, 2015; Lowe, 2015).

Current controversies and future directions

To date, only one study has explicitly studied WS in a sample of individuals with a primary 

diagnosis of BED (Zunker et al., 2011); therefore, it is critical that future work clarifies 

associations between WS and eating and weight-related outcomes in understudied 

populations. Overall, future work should pursue a consistent definition, operationalization, 

and calculation of WS. In the following sections, we outline important controversies and 

issues that should be the focus of study moving forward.

Method of calculation

To date, there has been inconsistency in the operationalization of WS, with some studies 

calculating WS by subtracting an individual’s current weight from his or her highest ever 

adult, non-pregnancy weight (Butryn et al., 2006; Herzog et al., 2010; Stice et al., 2011), 

others using BMI units (Berner et al., 2013; Witt et al., 2014), some choosing to dichotomize 

samples into “high/low” WS (Butryn et al., 2011; Carter et al., 2008; Zunker et al., 2011), 

and other studies using alternative methods of gauging weight fluctuation that consider 

lowest adult weight (Carter et al., 2008; Witt et al., 2014). Inconsistent operationalization of 

WS may contribute to mixed findings and limit researchers’ ability to compare results across 

investigations, as different calculations will likely generate differing groups of individuals 

considered “weight suppressed.” For instance, a study calculating WS using weight only 
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would treat two cases with BN that have lost 10 lb from their highest weight in a similar 

manner in statistical analyses, even if those women had significantly different heights and 

weights. Alternatively, for a study using changes in BMI units, these women would be 

considered differentially weight suppressed. Although lack of clarity surrounding the precise 

mechanism through which WS relates to symptoms precludes determining the “best” way to 

classify individuals along a continuum of WS, varying calculations of the construct limit the 

ability to compare results of statistical tests (Schaumberg, Anderson, Reilly, Gorrell, & 

Anderson, 2016). Moreover, existing WS calculations often use a change score and are 

collected in a self-report format, both of which may decrease reliability and validity. 

Preliminary work comparing methods of WS calculation determined that it was advisable to 

consider the impact of highest past weight within calculations (Schaumberg et al., 2016). 

Based on this recommendation, in one recent study, current weight was subtracted from 

highest lifetime weight; this weight loss was then divided by lifetime highest weight to 

determine percentage of weight loss (Forney, Brown, Holland-Carter, Kennedy, & Keel, 

2017). It is recommended that researchers consider operationalizing WS in a manner that 

maximizes reliability, validity, and consistency within the literature.

Developmental sensitivity of the weight suppression construct

Early conceptualizations of WS operationalized the construct as considering an individual’s 

highest adult weight. However, as adolescence and young adulthood is a high-risk period for 

the development of eating pathology, defining WS in a way that is developmentally sensitive 

is paramount to ED research. Recent work on the relation between EDs and body weight 

throughout childhood reveals complex developmental phenomenon. For example, genome-

wide association studies find positive genetic correlations between risk for AN and lower 

BMI (Duncan et al., 2017). Additionally, in contrast to work showing that individuals with 

AN demonstrated higher childhood weight (Berkowitz et al., 2016), a recent epidemiological 

investigation indicated that individuals with AN might drop from expected growth curves 

very early in life (e.g., before age five; Yilmaz, Gottfredson, Zerwas, Bulik, & Micali, in 

press). Some individuals with AN might have never reached a developmentally appropriate 

highest adult weight, and, therefore, would not have experienced significant weight loss. In 

contrast, other studies indicate that higher childhood BMI was associated with risk for eating 

pathology during adolescence (Berkowitz et al., 2016), and an epidemiological study 

recently explored the causal role of BMI on later disordered eating and found that higher 

BMI at age seven predicted disordered eating during adolescence (Reed, Micali, Bulik, 

Davey Smith, & Wade, 2017). These results suggest that individuals disposed to higher 

weight may engage in disordered eating to induce weight loss to a suppressed, even if 

normative, weight. When considering WS in a developmental context, it is relevant to 

consider deviations from expected growth patterns.

Although initial investigation indicates that WS may be clinically relevant across 

developmental stages (Accurso et al., 2016), there are several conceptual and 

methodological issues relevant when investigating WS across the lifespan. Mechanisms that 

place overweight individuals at risk for EDs may derive from factors related to WS, 

specifically related to expectations of weight and height relative to a growth curve. For 

example, an 8-year old girl who is 53” tall and 100 lb would have a BMI of 25, BMI 

Gorrell et al. Page 9

Eat Disord. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



percentile of 98%, and would be considered obese. If this girl reached her maximum lifetime 

height of 63” at 12 years old and maintained a weight of 110 lb from 12 to 17 years, her 

BMI would remain stable at 19.5 throughout that timeframe, but her BMI percentile would 

drop from 98% at age 10 to 75% at age 12 to 30% at age 19.5. Whilst this child would not 

be weight suppressed according to the current calculation of WS, her BMI is significantly 

reduced throughout the measurement term with a profile that may indicate a risk for future 

weight gain because of her “relative” WS. Further, the development of a developmentally 

sensitive index of WS is also relevant for young adults (e.g., aged 21), who do not have an 

extensive adult weight history from which to draw their highest weight measurement. 

Notably, girls typically reach their adult height before age 15, and yet weight is expected to 

continue to increase as a normative part of development through age 20. Thus, if a girl 

reaches her “adult height” at age 14, begins to lose weight at age 15, and maintains a 

suppressed weight at age 22, a traditional calculation of WS for this adult woman at age 22 

would rely on her highest weight since reaching adult height (at age 15), without considering 

her expected weight gain throughout later adolescence. As the research attempts to evaluate 

mechanisms by which WS may relate to risk for eating pathology, capturing WS in a 

developmentally sensitive way will be critical.

Informing future intervention and prevention

Mixed findings regarding links between WS and weight- and ED-related outcomes do not 

offer a straightforward guidance for clinical assessment and intervention efforts. However, 

existing studies of WS suggest that incorporation of assessment of weight history may 

impact clinical decision-making (Table 2). For instance, although treatments for BN are 

generally considered to be “weight neutral,” individuals with high WS are more likely to 

gain weight in treatment (Shaw et al., 2012). Accordingly, assessing WS in combination 

with fear of weight gain may be clinically informative, and promoting distress tolerance 

techniques to cope with weight fluctuation may improve treatment engagement and 

adherence. Weight gain within the context of treatment may be necessary for individuals 

with AN and many individuals with BN. Consideration of a patient’s WS may suggest a 

weight that he/she may be biologically predisposed to return to, the absent of ED 

behaviours. Whilst need to gain or lose weight may differ across individuals, it is important 

to acknowledge with patients the impact that WS might have had in the etiology and 

maintenance of his/her ED. Recent work identifies specific strategies that clinicians may 

employ to address WS and related fear of weight gain within CBT treatment for BN 

(Juarascio et al., 2017). Educating patients about WS (both generally, and in the context of 

individual weight history) may help patients understand that prior efforts to lose weight may 

have contributed to BN disorder development (Juarascio et al., 2017). Further, given that WS 

is associated with weight gain, the authors suggest that it would be particularly beneficial to 

foster patient flexibility and acceptance of this phenomenon. They also called for fUture 

research to determine a level of WS that is clinically meaningful, one at which a patient may 

experience significant impact on treatment response, and symptom maintenance. Recent 

network analysis consistently identifies fear of weight gain as a central symptom to ED 

pathology in individuals with BN (Levinson et al., 2017). Towards this end, a clinician may 

target fear of weight gain using exposure-based techniques, provide psychoeducation that 
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weight gain may reduce urges to binge eat, or assist the patient in entertaining the pros and 

cons of weight gain in light of other aspects of his/her life and recovery.

Increased consideration of weight history (i.e., the timing/amount of weight change) may 

also be clinically meaningful. In a large prospective study of adolescent women assessed 

annually over 8 years, significant weight loss or gain (10% change in age adjusted BMI over 

a period of 1 year) related to development of subthreshold or threshold BN as compared to 

weight-stable participants (Thomas, Butryn, Stice, & Lowe, 2011). In addition, those who 

went on to develop subthreshold or threshold BN gained more weight in the 2 years prior to 

the onset of their ED. Other work studying youth with BN indicates that current BMI and 

WS may specifically predict bulimic symptoms in older adolescents (Accurso et al., 2016).

Informing future research

Overall, development of a developmentally sensitive measurement of WS will be critical in 

studying WS and EDs throughout adolescence. Ideally, this calculation will be informed by 

standardized growth curves over time.

Another important future research direction involves identifying mechanisms through which 

WS may relate to weight and eating-related outcomes. To date, some researchers have 

posited that links between WS, weight trajectory, and eating behaviours can be accounted 

for by metabolic processes (Leibel, Rosenbaum, & Hirsch, 1995). An initial investigation of 

physiological mechanisms, such as change in metabolic efficiency (i.e., the degree to which 

the body uses fat as an energy source), found that WS was moderately related to changes in 

resting metabolic rate and total energy expenditure, but changes did not appear to underlie 

future increases in BMI (Stice et al., 2011). Alternatively, two studies have examined leptin 

as a potential mechanism that might drive WS-BN symptom associations. Produced by 

adipose cells, leptin is a hormone that serves to inhibit food intake and regulate the storage 

of fat; obesity is associated with decreased sensitivity to leptin (Crujeiras et al., 2015). Initial 

findings from Bodell and Keel (2015) did not support a significant association between WS 

and leptin levels. However, in a mediation study examining associations between WS, leptin, 

and duration of illness, Keel, Bodell, Haedt-Matt, Williams, and Applebaum (2017) found 

that greater WS and lower leptin levels were related to longer duration of illness, and leptin 

levels mediated the relation between WS and illness duration.

In addition to a focus on biological influences, further research should identify potential 

psychological mediators of the association between WS, ED symptoms, and weight 

trajectory. Also mentioned earlier, one longitudinal study of the link between WS and BN 

symptoms determined that baseline WS related to bulimic symptoms at 20-year follow-up; 

increased drive for thinness mediated this effect (Bodell et al., 2017). To date, this study is 

the only investigation that has tested a psychological mechanism of the WS-ED association.

One psychological mechanism that warrants further study is appetitive regulation. 

Neurobiological theories of eating behaviour include a hedonic-inhibitory model, in which 

an individual with a goal of weight loss may naturally engage in hedonic feeding (i.e., eating 

behaviour that is based upon immediate reward, and susceptible to visual cue activation), but 

will then recruit inhibitory control in an effort to engage in dietary restraint (Appelhans, 

Gorrell et al. Page 11

Eat Disord. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2009). Currently, no work has explicitly examined the impact of sustained WS on the 

mechanism of inhibitory control within this model. It is possible that self-control depletion 

(via sustained dietary restraint) may be compromised in individuals with high WS, resulting 

in difficulties in successful dieting. Alternatively, some work has indicated that individuals 

who are able to successfully maintain suppressed weights (e.g., successful restrainers, AN 

patients) may be less prone to self-control depletion as a result of the fact that the task of 

restraint has been transferred to automatic control mechanisms over time (Appelhans et al., 

2016; Gianini, Walsh, Steinglass, & Mayer, 2017). Accordingly, considering the degree to 

which restraint is reliant on automatic versus executive control may help to clarify the 

associations between WS, weight trajectory, and eating pathology.

Other avenues of mechanistic research include examining psychological symptoms reported 

amongst individuals with ED, including a fear of weight gain. Particularly, for individuals 

with a history of weight-related teasing or experienced stigma, elevated WS might be 

negatively reinforcing, in that WS might alleviate fear of returning to a premorbid weight. 

To date, no studies have specifically examined fear of weight gain, relative to WS, a 

potentially salient treatment target within clinical intervention. These psychological 

mechanisms warrant further investigation; particularly, as they may serve as important 

clinical foci within treatment.

Conclusions

Existing research suggests that WS may relate to ED symptoms and treatment outcome, and 

longitudinal findings are most consistent for weight trajectory and the maintenance of BN 

symptoms. In non-clinical samples, WS research is limited, but initial results support 

associations between WS and disordered eating behaviours. However, across both clinical 

and non-clinical samples, findings are mixed. The reasons for mixed findings may be 

manifold; however, pursuit of a robust, developmentally sensitive definition and calculation 

of WS, an increased emphasis on translating work on WS into the clinical setting, and 

longitudinal study focused on the mechanisms of observed effects will undoubtedly provide 

critical information for better understanding of this important construct and its implications 

for weight and eating-related outcomes.
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Clinical Implications

• Results from study of weight suppression (WS) are inconsistent

• WS might relate to increased weight gain, and maintenance of bulimic 

symptoms

• Within non-clinical samples, WS might relate to disordered eating behaviors

• Future work should include developmentally-sensitive definition and 

calculation of WS

• Study of mechanisms related to WS, and translation into clinical settings is 

needed
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