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Abstract

:

With approximately two-thirds of the United States adult population classified as overweight or obese, obesity remains a critical public health concern. Obesity not only contributes to several health complications including type 2 diabetes mellitus and cardiovascular disease, but the condition is also associated with sexual dysfunction in both women and men. Despite evidence linking obesity and its concomitant pathophysiology to sexual problems, the potential roles of psychosocial factors such as body image are understudied. This narrative review evaluates the research linkages between obesity and sexual dysfunction, with particular attention to the potential effects of body image dissatisfaction. A literature search of biomedical and psychological databases was used to identify research pertaining to obesity, sexual function, and/or body image constructs. The pathophysiological effects of obesity on sexual function are well-documented in mechanistic studies and animal trials, often with corroboration in human clinical samples. However, very few studies examine obesity, body image, and sexual function in tandem. Body image dissatisfaction appears to independently impinge upon the sexual response cycle and mental health outcomes, irrespective of body weight. While obesity is often associated with negative body image appraisal, it is unclear whether these constructs exert additive, synergistic, or antagonistic effects on sexual responsivity. Additionally, overweight/obese individuals who exhibit higher levels of body image satisfaction or self-confidence appear to be protected from the deleterious effects of obesity on sexual satisfaction, at least to some extent. Greater reliance upon conceptual/theoretical models from the body image literature may better clarify the relationships between these constructs.
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1. Introduction


Despite educational programming on the deleterious effects of excess body weight, the prevalence of obesity in the United States remains high [1,2]. Drawing upon body-mass index (BMI) data from the National Health and Nutrition Examination Survey (NHANES), Hales and colleagues noted a 5.9% increase in the age-standardized obesity prevalence among adults between the 2007–2008 and 2015–2016 interview periods [1]. Within the study population (n = 27,449), 37.9% of men and 41.1% of women were classified as obese (BMI ≥ 30 kg/m2) in 2015–2016 [1]. Additionally, 9.7% of women and 5.6% of men were categorized as severely obese (BMI ≥ 40 kg/m2) [1]. Data from the 2017–2018 collection period also revealed that approximately 30% of respondents were classified as overweight (BMI ≥ 25 kg/m2) [3]. Thus, the combined prevalence of overweight and obesity exceeds two-thirds of the adult US population. Even more troubling, current projections suggest that the prevalence of obesity will continue to rise. Using data from the Behavioral Risk Factor Surveillance System (BRFSS), Finkelstein and colleagues generated logistic regression models predicting an obesity prevalence of approximately 40% by 2030 [4]. Beyond these problematic trends in the United States, multinational prevalence estimates indicate that obesity is a global health issue. Data from the Global Burden of Disease Study showed that approximately 1.9 billion adults were overweight and 609 million were obese in 2015, an estimated 39% of the global population at that time [5]. Obesity also contributes to healthcare expenditures, with a systematic review assessing the costs of obesity between 0.7–2.8% of a given country’s healthcare budget [6]. The inclusion of overweight individuals further increased the upper threshold of this estimate to 9.1% [6], suggesting that increasing prevalence of overweight and obesity will continue to elevate medical costs worldwide. Moreover, while high-income nations tend to experience unambiguous rises in obesity, several low- and middle-income countries (LMICs) report a double burden of both obesity and undernutrition among their populations [7]. Interestingly, the development of more affordable, energy-rich (but nutrient-poor) foods places an additional burden on individuals and families below the poverty threshold in affluent countries, as more healthful food options may not be financially feasible [8]. Therefore, obesity might also be conceptualized as a structural or systemic disease in which social inequities (such as high food prices or limited healthcare access) restrict individuals’ abilities to engage in health-promoting behaviors [8].



Obesity among children and adolescents is also a public health concern, with 17.8% of survey participants (ages 2–19) assessed in the NHANES 2013–2016 data collection period classified as obese (BMI-for-age ≥ 95th percentile per the CDC guidelines) [9]. A systematic review analyzing data from the Health Behaviour in School-Aged Children Study in 34 countries (n = 137,593) revealed a high prevalence of obesity among children in multiple North American and western European countries [10]. Within the United States, 25.1% of youth were classified as overweight, and 6.8% were obese [10]. Recent evidence further suggests that the presence of overweight/obesity during childhood or adolescence often persists into adulthood [11], which can exacerbate health complications over time. For example, youth-onset type 2 diabetes mellitus (T2DM) appears to be far less amenable to pharmacological interventions, even when compliance is high [12,13].



Chronic obesity has been linked to several health conditions, including cardiovascular disease (CVD), hypertension, and T2DM [14,15,16,17]. Moreover, obesity and unmitigated T2DM negatively impact many of the physiological systems involved in the sexual response cycle [18,19]. Yet, despite the extensive data on obesity-related pathophysiology, the psychosocial implications of obesity on sexual desire/arousal and activity are understudied [20]. In particular, the effects of body image dissatisfaction on sexual functioning and relationship satisfaction are poorly understood within the context of obesity.



This review explores potential linkages between obesity, body image concerns, and sexual function, noting recent insights and opportunities for future inquiry. Five research questions helped to narrow the focus of the review (see also Table 1). First, what are the metabolic and physiologic changes that occur as a result of obesity, and to what extent do they impact the human body? Second, how can three obesity-related mechanisms (adipose tissue dysregulation, poor glycemic control, and unmitigated inflammation) impact sexual functioning specifically? Third, how can obesity influence body image appraisal and satisfaction, and could the generalizability of these research findings be confounded by general body dissatisfaction? Fourth, to what extent have obesity, body image concerns, and sexual function/sexual satisfaction been studied within the same individuals? Finally, how have social movements related to body positivity or size acceptance offered alternative accounts of the obesity-body image-sexual function/satisfaction relationship?




2. Methods


Literature searches were performed by the author between May 2021 and November 2021 using the following databases: PubMed, MEDLINE with Full Text, APA PsycArticles, and Academic Search Complete/EBSCO. Articles were generally restricted to those published in English and after the year 2000. However, older publications were included when they provided a significant historical context or research paradigm (e.g., foundational work on the human sexual response cycle). Table 2 illustrates key terms that were used during the search process. The Boolean operators AND, OR, and NOT were also used to refine searches.



Although this narrative review did not incorporate a stringent set of inclusion/exclusion criteria, publications that were considered for inclusion typically met at least one of the following criteria: (1) evaluated obesity in the context of physiological or psychological outcomes; (2) included sexual functioning, sexual health, or sexual satisfaction as an outcome variable or predictor/covariate in the analyses; (3) examined the effects of obesity on body image satisfaction or appraisal, ideally assessed at multiple time points; and (4) when possible, used a validated instrument for sexual functioning, such as the Female Sexual Function Index (FSFI, [21,22]) or the International Index of Erectile Functioning (IIEF, [23]), rather than a unidimensional self-reported outcome. This review incorporated data from a variety of research designs, including biochemical/cell culture experiments, analyses of isolated tissue samples (e.g., murine genital epithelium), randomized animal trials, human clinical data, and qualitative studies. Due to the sheer volume and heterogeneity of the obesity research literature (see also Table A1), this review best serves as a narrative overview of the field rather than a comprehensive treatment of the subject.




3. The Pathophysiology of Obesity


3.1. Obesity and Adipose Tissue Dysregulation


Traditional models of obesity described adipose tissue as an inert storehouse of lipids with secondary roles in temperature regulation and organ cushioning [24]. Research over the previous three decades has identified several additional functions of adipose cells (adipocytes), including the synthesis and release of endocrine hormones (e.g., adiponectin and leptin) and a more prominent role in glucose homoeostasis [24,25].



The regulation of blood glucose levels involves coordinated activity between the adipose tissue, liver, and skeletal muscle [26]. When plasma glucose levels are high, insulin is synthesized and secreted from the pancreatic beta cells (β-cells). Insulin not only stimulates glucose uptake by the skeletal muscle, but it also inhibits the breakdown of stored fat reserves within the adipocytes [27]. Ultimately, fat storage in adipocytes increases when insulin (and by extension, glucose) is plentiful [27]. In the liver, insulin stimulates the conversion of glucose into glycogen for storage, and it also reduces de novo glucose production [28]. As plasma insulin levels decrease, adipocytes increase fat breakdown (lipolysis) and release the resulting non-esterified fatty acids (NEFAs) into circulation to meet the energy demands of systemic tissues [29,30]. Lipolysis can also be stimulated by epinephrine and norepinephrine, which act upon β-adrenergic receptors on the adipocyte cell surface [29]. Through these mechanisms, glucose and fatty acid use are tightly regulated in response to nutrient availability, environmental stressors, and the hormonal milieu.



In cases of chronic overfeeding and obesity, the ability of the skeletal muscle and other systemic tissues to shift energy substrates (from carbohydrate to lipid, and vice versa) becomes impaired [31,32]. These metabolic derangements can be partially explained by insulin resistance, a condition in which higher concentrations of insulin are required to stimulate target tissues and to regulate plasma glucose levels. Over time, insulin resistance prevents adipocytes from “maximally stimulat[ing] lipolysis during fasting and maximally promot[ing] lipid storage during feeding” [27] (p. 2162), ultimately leading to higher plasma concentrations of NEFAs [33]. In an attempt to remove these excess lipids from circulation, the liver and skeletal muscle can also store free fatty acids as triacylglycerols [30]. While this strategy can prevent hyperlipidemia in the short-term, ectopic lipid accumulation ultimately reduces insulin sensitivity in the liver and skeletal muscle [25,30]. As a result, early interventions in overweight/obese individuals might involve preserving the lipid storage capabilities of adipose tissue and reducing lipolysis when circulating glucose levels are sufficient to meet the energy demands of other tissues [26,27].




3.2. Obesity and Systemic Inflammation


In addition to its detrimental effects on lipid and carbohydrate metabolism, obesity is also associated with elevated markers of inflammation. Recent evidence suggests that transient inflammation occurs during adipocyte expansion, and the release of cytokines including tumor necrosis factor alpha (TNF-α) and oncostatin M is necessary for adipocyte development [25]. For obese individuals, in contrast, these pro-inflammatory signaling cascades are either poorly regulated or remain active in a persistent, low-grade state. If the inflammatory response is not properly resolved, chronic inflammation can damage other tissue types including the arterial vessels, thereby increasing the risk of atherosclerotic plaque development [34,35]. Longer-term inflammatory processes are also implicated in insulin resistance [36].



It is well established that adipocytes can increase both in relative size (hypertrophy) and number (hyperplasia) to accommodate greater influx of dietary lipids. In fact, the anti-diabetic thiazolidinedione medications (TZDs) stimulate adipocyte hyperplasia and increase insulin sensitivity through the action of peroxisome proliferator-activated receptor gamma (PPAR-γ) [29,37]. However, recent findings suggest that the capacity of adipose tissue expansion is restricted by the supporting vasculature. When adipocyte growth outpaces angiogenic mechanisms, the existing blood supply may be insufficient to deliver oxygen gas and nutrients to the adipose tissue [25,38]. Under these hypoxic conditions, adipocytes often undergo necrotic cell death, leading to the recruitment and infiltration of pro-inflammatory macrophages and mast cells [28,39]. For example, Altintas and colleagues (2011) demonstrated a significantly higher proportion of dead adipocytes in obese C57BL/6 mice fed a high-fat diet (60% kcal from fat) compared to their lean counterparts [40]. Moreover, mice in the obese group exhibited significantly more mast cells in their visceral fat depots and greater release of TNF-α compared to the lean condition [40]. Other studies have suggested that inflammation may also be facilitated by an excessive accumulation of extracellular matrix (ECM) proteins [41]. These ECM proteins may also inhibit the action of pro-angiogenic molecules such as vascular endothelial growth factor (VEGF), preventing the formation of new blood vessels.



In some cases, the reported benefits of dietary and physical activity behaviors may be related to the mitigation of chronic inflammation in obese or diabetic patients. For example, adherence to an anti-inflammatory diet (operationally defined as increased consumption of low-glycemic carbohydrates, legumes, fruits and vegetables, and marine fish, with avoidance of red meat and processed foods) for six months reduced inflammatory biomarkers such as TNF-α and interleukin-6 (IL-6) in obese young adults compared to controls [42]. In contrast, consumption of a pro-inflammatory dietary pattern was associated with higher waist circumference and waist-to-height ratio compared to participants consuming an anti-inflammatory diet [43]. Interestingly, these effects occurred despite adherence to a Mediterranean-style or low-fat diet, suggesting that inflammation can independently affect body weight and metabolic parameters. For women, the BMI values were also significantly higher in the pro-inflammatory diet conditions [43]. Physical activity interventions have also demonstrated favorable changes in inflammatory markers. A prospective cohort study of older adults (n = 489, ages 55–75) revealed that an increase in total physical activity over a 1-year period was associated with reductions in pro-inflammatory biomarkers, particularly C-peptide and leptin [44]. In a similar study, older African American adults were randomly assigned to a physical activity or physical activity and weight loss intervention for 8 weeks [45]. Both intervention groups decreased TNF-α levels, irrespective of weight loss, but the physical activity/weight loss combination group also experienced significant improvements to fasting insulin levels [45]. For children and adolescents, multiple physical activity interventions reduced body weight and improved insulin sensitivity [46,47], with minor improvements to inflammatory biomarkers from baseline [46]. Surgically mediated weight loss may also reduce systemic inflammation, as a sample of obese adults who underwent Roux-en-Y gastric bypass surgery exhibited significantly lower levels of TNF-α and leptin 6 months following the operation compared to baseline, as well as to obese controls who did not receive bariatric surgery [48]. These beneficial changes were accompanied by reductions in systolic and diastolic blood pressure, total cholesterol, low-density lipoprotein (LDL) cholesterol, and fasting blood glucose [48].




3.3. Obesity and Metabolic Inflexibility


Along with adipocyte dysfunction and systemic inflammation, obesity is associated with metabolic inflexibility. Under optimal conditions, skeletal muscle preferentially uses glucose following digestion and absorption [31]. As insulin levels taper off and glucose levels decrease, skeletal muscle will shift to fatty acid oxidation to meet its energy requirements [29]. This transition between energy substrates can be quantified using the respiratory quotient (RQ), which corresponds to the ratio of CO2 production relative to O2 consumption [31,32]. In cases of obesity and insulin resistance, the skeletal muscle mitochondria exhibit impaired fuel switching, oxidizing a mixture of carbohydrate and fatty acid metabolites irrespective of nutritional cues such as insulin [32]. Accumulation of β-oxidation intermediates, such as medium- and long-chain acylcarnitines, also suggests reduced mitochondrial function in the obese, insulin-resistant state [49,50,51]. Moreover, intramyocellular lipid droplets can interfere with mitochondrial communication to other organelles, such as the endoplasmic/sarcoplasmic reticulum [52], demonstrating yet another putative mechanism for metabolic inflexibility.



Current strategies to improve metabolic flexibility and mitochondrial function are similar to those proposed for reducing systemic inflammation. For example, both dietary supplementation of fiber/resistant starches and increased production of short-chain fatty acids such as butyrate have been associated with improved mitochondrial function and insulin sensitivity [53,54,55,56]. In addition to implementing beneficial foods, dietary regimens often involve reducing saturated fats and simple carbohydrates [42,43]. By increasing mitochondrial capacity for fatty acid oxidation, these interventions can prevent ectopic lipid deposition and its downstream effects. Exercise interventions have demonstrated particular utility, as physical activity stimulates an insulin-independent mechanism of glucose uptake by the skeletal muscle, and perhaps by the adipocytes as well [57,58,59]. This finding has been supported in clinical research, as overweight and obese adolescents exhibited significant improvements in glucose disposal after a 6-month intervention of aerobic exercise, resistance training, or a combination of both modalities [47].





4. Obesity and Sexual Dysfunction


Establishing a direct relationship between obesity and sexual dysfunction remains challenging for multiple reasons. First, the presentation of obesity is often heterogeneous, with some patients experiencing greater levels of metabolic dysfunction and inflammation than others. Although controversial, the classification of “medically healthy obesity” describes the presentation of obesity without concomitant metabolic dysfunction [60]. Whether metabolically healthy obesity represents a more stable classification or illustrates a prodromal state before health complications emerge is disputed [61]. Second, the etiology of obesity may differ depending upon which lifestyle factors (e.g., poor nutrition, lower physical activity) are most applicable to each individual. Certain genetic variants can also influence a person’s energy intake, reduce the sensitivity of the insulin receptor, limit insulin production at the level of the pancreas, or impair oxidation of fatty acids within the mitochondria [62,63,64]. Third, it is difficult to experimentally control for obesity-related health complications such as insulin resistance or dyslipidemia to determine whether obesity per se has a distinct impact on sexual functioning. Lastly, research conducted with human subjects typically assesses sexual functioning by self-report in cross-sectional or quasi-experimental pre–post designs; while this information is certainly valuable, it cannot establish causal relationships between obesity and sexual dysfunction.



Despite these limitations, however, the available data suggest that obesity can negatively impact sexual functioning through all three aforementioned mechanisms. For example, changes to adipocyte physiology are not only associated with pro-inflammatory mediators, but they are also accompanied by increased expression of aromatase [65]. Since aromatase is involved in the conversion of androgens to estrogens—particularly testosterone (T) to estradiol (E2)—men with obesity or metabolic dysfunction often present with significantly lower testosterone and higher estrogen levels in circulation. Since male sexual functioning relies upon androgen activity, changes in testosterone can impact sexual desire/interest, penile erection, and even sensitivity of the penis to stimulation [24]. In women, the impact of higher estrogen levels on sexual functioning is less apparent, but persistently elevated estrogens may contribute to the growth of estrogen-dependent breast cancers [65,66]. Rodent models have suggested that reductions in circulating estradiol are associated with diminished expression of aquaporin proteins and nitric oxide synthase activity, both of which support female sexual responsivity [67]. Obesity in women also increases androgen availability, perhaps due to a lower expression of sex hormone-binding globulin. The extent to which androgens interfere with female sexual function is equivocal, as women presenting with polycystic ovarian syndrome (PCOS) often display higher circulating androgens, but their frequency of partnered sexual activity can be significantly higher than that of healthy controls [68]. However, these women also reported lower quality of life scores and lower scores on the arousal, lubrication, and satisfaction domains of the Female Sexual Function Index (FSFI) [68]. For both men and women, it is possible that the ratio of androgens to estrogens is significant, rather than the general concentration of testosterone or estradiol individually [24]. Future work may help to clarify these associations and provide additional mechanistic insights.



In addition to adipose tissue dysregulation, obesity can also negatively impact sexual response via insulin resistance/impaired mitochondrial fuel switching and resultant hyperglycemia. For example, Cushman and colleagues treated diabetic female mice (db/db) with vehicle (positive control) or estradiol [69]. After an 8-week treatment regimen, both groups of diabetic mice were compared to normoglycemic controls. Diabetic mice treated with estradiol exhibited significantly greater uterine and vaginal weight compared to the vehicle-treated mice and healthy controls. Moreover, preservation of the reproductive structures in the estradiol-treated mice occurred without concomitant weight loss or reduction in fasting blood glucose, suggesting that the restoration of estrogen balance was sufficient for these observed improvements [69]. Similarly, streptozotocin-injected female diabetic rats exhibited significantly higher glucose levels and lower expression of aquaporin proteins compared to controls [70,71]. Aquaporins are primarily responsible for water transport across cell membranes, and so lower aquaporin protein expression may be a contributing factor to insufficient vaginal lubrication, reported by many women with T2DM [72]. Studies in male diabetic Sprague-Dawley rats have suggested similar effects from hyperglycemia, with decreased expression of aquaporins in the prostate and seminal vesicles, accompanied by reduced secretions from both structures [73].



Finally, obesity-mediated inflammation has been strongly implicated in poor sexual functioning. The arousal phase of the sexual response cycle is characterized by elevated blood flow to the genital region (vasocongestion), which facilitates penile erection in men and engorgement of the clitoris and labia in women. Arterial blood flow increases via the activity of nitric oxide (NO), which stimulates the enzyme guanylyl cyclase to produce cyclic guanosine monophosphate (cGMP) [29]. cGMP induces relaxation of smooth muscle cells, which in turn increases the diameter of blood vessels (vasodilation) and enables greater blood flow. Indeed, the pro-erectile medication sildenafil (Viagra) prevents cGMP degradation, thereby prolonging the effects of NO and ultimately increasing blood flow to the penis [74]. Chronic inflammation appears to reduce expression of nitric oxide synthase, thereby lowering NO production and availability. Interestingly, recent evidence has suggested an alternative mechanism for inflammation, as obese rats exhibited greater arterial sensitivity to contractile peptides such as endothelin-1 (ET-1) [75,76,77]. Table 3 provides a summary of these mechanisms and their effects on the sexual response.




5. Obesity, Social Stereotypes, and Body Image Dissatisfaction


Although medical research has traditionally evaluated obesity as an individual-level phenomenon, social scientists have long acknowledged that interpersonal, cultural, and institutional factors can contribute to body weight perception and weight management. In some cases, longstanding cultural values may also reflect evolutionary pressures to retain energy reserves when food scarcity is common [78]. For example, overweight/obesity in many low- and middle-income countries is associated with higher income, greater levels of educational attainment, and some degree of social status [79,80]. While not a universal trend, as many countries become more economically prosperous, obesity prevalence tends to increase within the poorer/economically deprived segments of the population rather than more affluent subgroups [81,82]. These trends have been attributed to a variety of factors such the relative affordability of energy-dense, nutrient-poor foods. In addition to individual-level food consumption and physical activity measurements, the odds of falling into an overweight/obese weight class can be modeled using neighborhood-level data, such as living within a food desert [83].



A person’s experience of obesity may also be profoundly influenced by prevailing social norms and weight-related stigma. While both women and men have expressed body weight- and shape-related concerns in qualitative studies, there are significant differences regarding their perceptions of social stigma. For example, a purposeful sample of overweight/obese, limited-income white women (n = 25) revealed that the majority of respondents perceived their weight as less attractive to potential male partners, and many women experienced disparaging comments from family members, friends, romantic partners, and strangers [84]. Some participants reported workplace discrimination in the hiring process, and others indicated that clothing stores did not provide fashionable options in larger sizes. Despite a general desire to lose weight (48% wanting to become slightly thinner, 52% wanting to become much thinner), respondents simultaneously reported that excess body weight could prove advantageous during adverse circumstances such as financial hardship or displacement [84]. Weight stigma may also be compounded by discrimination due to other sociodemographic characteristics; an ecological momentary assessment (EMA) of 55 sexual minority women revealed that a striking percentage of weight stigma events also involved sexual orientation (43%), gender (25%), or race (20%) [85].



Changes in weight perception have also been documented throughout the process of bariatric surgery. During their interviews with young women who had undergone bariatric surgery (n = 5, ages 20–25), Jensen and colleagues observed similar themes of social ridicule and body image dissatisfaction among the respondents prior to surgery [86]. Many participants described bariatric surgery as a strategy to increase control over their bodies, becoming more attentive to satiety signals and emotional triggers following the operation. Women also attributed increased social confidence and reduced marginalization within relationships to their weight loss [86]. Benefits to body image were also reported by Song et al. (2016), who evaluated pre- and postoperative bariatric surgery patients (n = 175) using the Multidimensional Body-Self Relations Questionnaire (MBSRQ) [87]. Multiple outcomes were statistically significant, including average scores for appearance evaluation and body area satisfaction. Interestingly, weight preoccupation levels did not decrease following the weight loss operation [87]. However, several patients did not complete questionnaires at the 6-, 12-, and 24-month follow-up sessions, and so these data must be interpreted with caution. Moreover, as Jumbe and colleagues duly note, most studies evaluate body image improvements over the short term (e.g., 6–12 months), when weight loss is most striking; more longitudinal studies are required to determine whether (and for how long) these body image improvements persist for bariatric surgery patients, particularly if weight regain occurs [88].



In contrast to these promising results, other studies have suggested that surgically mediated weight loss may not improve body image/shape concerns. In a retrospective survey of bariatric surgery patients (n = 152, 77% female), nearly 20% of respondents who expressed interest in a postoperative support group reported that they were not happy with their current appearance [89]. These respondents also indicated challenges maintaining their weight loss over the long-term [89]. Postoperative body image also appears to be related to excess skin (ptosis) which often occurs during rapid weight loss. Biörserud and colleagues (2018) evaluated self image, quality of life, and excess skin measurements in 131 adults (73% female) who had received bariatric surgery between 2009–2012 [90]. Compared to men, women who underwent bariatric surgery had significantly greater arm ptosis, thigh ptosis, and overall ptosis (composite of abdomen, arm, and thigh measurements) postoperatively [90]. In a second set of analyses, participants were grouped by their level of discomfort from excess skin (operationalized as scores ≤4 vs. ≥5), assessed by the Sahlgrenska Excess Skin Questionnaire (SESQ). Participants in the high distress/discomfort group reported significantly lower physical well-being (p < 0.0001) and lower relationship closeness (p = 0.014) compared to their more comfortable counterparts [90]. As an additional caveat, Masheb and colleagues [91] observed significant differences between body overevaluation and body image dissatisfaction, with only changes to the latter construct reducing negative affect in postoperative bariatric patients (n = 145, 89% female) [91]. While reductions in body overevaluation were associated with greater self-esteem, they had no impact on negative affect [91]. Thus, the investigators suggest that body overevaluation may be a more reliable construct for body image assessment, as it is not susceptible to changes in affect/mood [91].



Although women on average tend to report higher body dissatisfaction relative to men [92], traditional instruments have focused specifically on thinness as the socialized ideal body shape, a construct which is less applicable to men [93]. Thus, more recent body image research conducted with male participants has emphasized muscularity and the “mesomorphic ideal” [93]. For example, assessing both (dis)satisfaction with current muscularity and body fatness among men in the United States, Ukraine, and Ghana, Frederick and colleagues (2007) observed a consistent drive for greater muscularity across all three nations [94]. However, the investigators noted greater variation regarding body fatness for the US men; while most participants were either pleased with their current body fat level or desired to reduce body fat, a small minority of men who perceived themselves as thinner than average desired to accrue more body fat [94]. A convenience sample of undergraduate men (n = 25) revealed similar adherence to the muscular ideal in respondent narratives, with many men altering their dietary or physical activity behaviors to maintain a socially desirable physique [95]. Interestingly, a recent study by Tylka (2015) demonstrated negative effects of pornography on men’s body image perception [96]. Respondents who endorsed watching pornography frequently exhibited greater internalization of the mesomorphic ideal, increased body monitoring/surveillance, greater fat- and muscularity-related body dissatisfaction, and reduced body appreciation in the path analyses [96]. Taken together, these studies illustrate that men also face social pressures related to body size and shape, but their concerns may involve different body features/traits such as muscularity.



While weight-related stigma and discrimination elicit well-documented negative consequences for women and men, the relationship between overweight/obesity, body image, and mental health outcomes is equivocal. Using the 2012 Swiss Health Survey (n = 15,975), Richard and colleagues evaluated the impact of body weight dissatisfaction on depression via logistic regression [97]. After adjusting for sex, age, and other demographic covariates, the investigators found significantly greater odds of depression for individuals reporting body weight dissatisfaction compared to those satisfied with their current body weight. Interestingly, however, this significant relationship was observed at all BMI classification levels (underweight, normal weight, overweight, obese), and BMI did not serve as an effect modifier in the regression model [97]. An Australian sample of 1670 adolescent students (68% female) showed a similar pattern, where the impact of obesity on psychological/emotional distress was mediated through body dissatisfaction, operationalized using the Weight/Shape Concerns Subscale of the Eating Disorder Examination Questionnaire (EDE-Q) [98]. The direct effect of obesity on psychological distress was not statistically significant, suggesting that excess body weight may have adverse mental health implications only when it impinges upon body image satisfaction/appraisal [98].



Recent studies have also suggested that internalization of weight-based stigma/social expectations can inhibit health behaviors that contribute to successful weight loss. For example, a survey of overweight/obese adults regularly attending a gym/fitness center revealed that experiences of weight stigma were associated with maladaptive coping strategies, including rapid weight loss (e.g., using diet pills or saunas) and emotional eating behaviors, as well as greater dissatisfaction with one’s body [99]. Both weight stigma and internalized weight bias are associated with maladaptive eating patterns, including binge eating events, irrespective of participants’ current BMIs [100]. Even more troubling, exposure to weight discrimination was associated with significantly higher odds of transitioning from an overweight to obese BMI classification [100]. As a result, some researchers have recommended behavioral interventions that prioritize health and psychosocial well-being without a strong emphasis on body weight or adiposity [101]. According to this view, positive, incremental changes that promote body appreciation may be more efficacious and produce longer-lasting effects [101,102]. Table 4 provides a summary of factors that contribute to body image appraisal and related psychosocial/mental health outcomes.




6. The Human Sexual Response Cycle


In the late 1960s, Masters and Johnson published Human Sexual Response, derived from laboratory observations of men and women during sexual intercourse [103]. Based upon the recorded physiologic changes during partnered sex, the investigators proposed a four-stage model of human sexual response. These stages—excitement, plateau, orgasm, resolution—were conceptually understood as “distinct and sequential” [104] (p. 2). Just over a decade later, Kaplan (1979) modified the initial framework to incorporate desire as a distinct psychosocial construct [105]. Kaplan further contended that many “non-responders” to sex therapy were coping with low sexual desire, whereas conventional psychotherapies emphasized genital functioning and performance anxiety, features of the arousal phase [106]. Despite the intuitive appeal of a linear model, several researchers have also criticized the Masters–Johnson framework as too reductive, since it focuses primarily on physiologic changes during sexual intercourse to the exclusion of cognitive, emotional, and relationship factors.



Over recent decades, alternative models of human sexual response have been articulated to better account for the diverse sexual experiences of women and men. For example, the assumption that “spontaneous” sexual desire generally precedes genital arousal has been challenged by Basson and other clinicians, who assert that the desire for partnered sexual activity may arise as a response to ongoing stimulation or relational intimacy [107,108,109], particularly for women. These findings motivated Basson to propose a circular model of sexual response, where psychosocial and relationship inputs can increase a person’s desire for/interest in sexual activity at any point within the cycle [107]. Similarly, the dual control model of sexual response evaluates a person’s willingness and ability to engage in partnered sex as a balance between separate neurophysiologic systems of sexual excitation and inhibition, respectively [110,111]. In this model, sexual problems can be caused by either decreased sexual interest (i.e., low excitation) or higher levels of sexual inhibition [112,113]. Thus, both models of sexual response portray sexual activity as a dynamic behavior that is modified by environmental cues and relationship factors, rather than a linear response dictated entirely by physiologic processes.



Recent survey-based studies have also provided empirical evidence against a strictly linear model of sexual response. Recruiting a sample of 520 men through Amazon Mechanical Turk (MTurk), Busby and colleagues asked respondents to recall levels of sexual desire and arousal at seven time points during their most recent sexual encounter [114]. Using latent class modeling, the investigators found five empirically distinct patterns of desire and arousal for participants, including subgroups with consistently high desire/arousal, those with steep declines near the point of orgasm, and men whose level of desire/arousal fluctuated significantly throughout the sexual experience [114]. A second MTurk sample of women (n = 769) revealed similar patterns, with subgroups demonstrating high fluctuation, consistently low desire/arousal, and consistently high or moderately high desire/arousal during partnered sex [115]. Collectively, these studies challenge the assumption that desire and arousal necessarily proceed in an escalating, incremental fashion until the point of orgasm.



To fully appreciate the impact of obesity on body image appraisal and sexual functioning, we must consider the complex interactions between pathophysiology, deeply held beliefs or expectations regarding sexual performance, and socially derived values pertaining to sexuality and sexual roles. While a comprehensive treatment of these features is beyond the scope of this review, it attempts to capture their importance using a biopsychosocial model of sexual response. Within a biopsychosocial framework, health conditions can be addressed not only by their medical implications, but also by their impact on psychological well-being and social relations [116]. This model is particularly important for sexual problems, where an individual or couple’s cultural background may strongly influence their appraisal/description of any sexual dysfunction and can encourage the attending physician or psychologist to provide a socially/culturally appropriate method of treatment [117].




7. The Interplay of Obesity, Body Image Dissatisfaction, and Sexual Functioning


The vast majority of studies relating obesity to body image and sexual function have been conducted using clinical samples of obese adults who often qualify for bariatric procedures. For example, evaluating a sample of eligible obese adults (n = 53, 83% female), Çaynak et al. observed a significant effect of body perception on sexual functioning, with higher body appraisal predicting greater sexual functioning in the linear regression model (R2 = 7.4%) [118]. Similarly, in a qualitative study of childless women 18 months after bariatric surgery (n = 11), most respondents indicated that they were less concerned with the appraisal/judgment of other people, giving them greater confidence in social situations [119]. However, several participants indicated a desire for continuous bodily improvement, either through increased physical fitness or cosmetic surgical procedures. The impact of surgery on sexuality was difficult to interpret, as some participants reported greater sexual functioning (e.g., increased vaginal lubrication), whereas others indicated low sexual desire [119]. Kinzl et al. compared sexual measures in a pre–post design, noting that the majority of patients (63%) experienced greater enjoyment of partnered sex 1 year following surgery, but only 20% suggested that relationship quality improved after the operation [120]. Although the investigators describe body image satisfaction as an important element of relationship quality, they did not report the construct as a separate outcome [120].



The severity of obesity may also be relevant, as individuals who were classified into the highest category of obesity (BMI ≥ 40 kg/m2) reported less enjoyment of sexual activity, more sexual performance difficulties, and greater avoidance of sexual encounters than members of class I or class II obesity [121]. A study of young Italian women revealed similar findings, with obese respondents scoring significantly higher for depression and lower on the McCoy Female Sexuality Questionnaire [122]. Obese participants tended to engage in partnered sex less frequently than their lean counterparts, and they were more likely to experience anorgasmia. The obese respondents also tended to endorse larger silhouettes (per the Stunkard Figure Scale) as their ideal body type, which would still fall within the overweight/obese category. The investigators concluded that body image distortion may accompany obesity and influence weight loss expectations [122]. Unfortunately, few studies have been conducted examining obesity, body image, and sexual function using nonclinical and/or more representative samples (i.e., not relying on undergraduate students).




8. Alternative Perspectives on Obesity: Body Positivity and Size Acceptance


While research in the obesity field has traditionally emphasized adverse consequences of excess body weight, more recent efforts have assessed prejudicial attitudes toward overweight and obese persons. Several social beliefs have been postulated as contributors to weight-based stigma, including notions that obesity is an individual-level problem, unrelated to an obesogenic environment or genetic factors; that weight is entirely under voluntary control; and that people who are overweight or obese simply lack the motivation/willpower to lose weight or maintain a lower body weight [123]. Even more troubling, these disparaging attitudes are often unconsciously held and can be fortified or perpetuated by social institutions including healthcare and psychological services [123]. Qualitative studies have also revealed lower social support for overweight/obese women and men, with many respondents connecting with one another through online forums [124,125]. To address these challenges, body-positive social movements have promoted constructs such as body appreciation, self-compassion, and healthful behaviors that can be successfully implemented without concomitant weight loss [126]. For example, Health at Every Size (HAES) campaigns have been described as follows: “All people deserve to be treated with dignity and respect, and provided with fair access to opportunities and environmental conditions that enhance their health and wellbeing, irrespective of their body weight” [126] (p. 226). Importantly, attitudes toward obesity tend to exist on a spectrum and remain controversial. Some professionals perceive weight loss as the most important attribute of healthcare for overweight/obese patients, whereas others describe weight loss as a desirable outcome while still promoting body image and self-esteem improvements as foundational goals of medical care for this population [127]. In contrast, some proponents of body positivity/fat acceptance insist that any intentional weight loss is problematic, as it promotes fatphobic societal attitudes. Others hold more moderate positions in which one’s body should be celebrated or valued as it is, but individuals may choose to lose (or gain) weight if they are so inclined [127]. One criticism of body positivity movements is their underdeveloped public health applications; while HAES offers effective strategies to improve self-esteem and mindful eating (recognizing internal hunger cues, etc.) within individuals, its coverage of obesogenic social determinants is limited [128].



HAES-related interventions are not yet abundant in the research literature, but several recent findings suggest that a body-positive approach may promote psychosocial and physical health outcomes. For example, Sabatini and colleagues randomized a sample of obese women (n = 43, ages 25–50) to receive either a combination treatment of nutritional counseling, HAES workshops, and group physical activity, or informational HAES lectures only (control group) [129]. At baseline and after the 7-month intervention period, the women participated in qualitative interviews regarding eating habits, perceived control, and pleasure from food consumption. In comparison to the control group, women in the HAES intervention reported greater autonomy/decision making over food choices, experienced more guiltless eating (i.e., acknowledging pleasure during eating occasions) and reduced emotional eating, as well as a greater desire to prepare one’s own meals after the intervention [129]. A similar study compared a HAES intervention to a comparable social support group and waiting-list controls (n = 144 women, with 48 women randomized to each group) [130]. Compared to the control group, both the HAES and social support interventions resulted in significantly lower susceptibility to hunger and situational disinhibition (i.e., overeating due to situational factors) [130].



Other treatment modalities have incorporated acceptance-based therapies (ABT) that transcend traditional behavioral messaging (e.g., choosing more healthful foods, increasing physical activity, etc.). For example, Forman et al. randomized a sample of overweight and obese participants (n = 190, BMI range = 27–50 kg/m2) to receive either ABT or the behavioral standard-of-care for a 12-month period [131]. Patients in the ABT group exhibited significantly greater weight loss at 12 months, as well as an enhanced ability to maintain weight loss compared to controls. Importantly, these beneficial effects were mediated by greater acceptance of food cravings/discomfort and a higher level of autonomous motivation [131]. Likewise, Berman et al. (2016) pilot tested an integrated HAES/Acceptance and Commitment Therapy (HAES-ACT) program among depressed, obese women (n = 10–12 per group) [132]. The majority of respondents perceived the mindfulness training, self-acceptance (i.e., acknowledging rather than suppressing negative thoughts or emotions), and supportive social environment as helpful components of the intervention [132].



Although relatively few studies measure body image satisfaction, obesity, and sexual functioning concomitantly, recent findings have offered several promising avenues for continued research. For example, Yilmaz and colleagues assessed the relationship between body image and sexual quality of life in women across weight classifications [133]. In their analyses, higher scores on the Body Image Scale (BIS) were positively associated with Sexual Quality of Life (SQL-W) measures, and this relationship was observed for women in the healthy, overweight, and obese weight categories. Moreover, a linear regression model revealed that the BIS value was a significant predictor for SQL-W (β = 0.38, SE = 0.02, p < 0.001), and the model explained approximately 15% of variance in women’s SQL-W scores. Taken together, these data indicate that body image satisfaction is strongly tied to women’s sexual experiences, and more positive appraisals of their bodies may increase sexual responsivity [133]. Taking a different approach, Parchomiuk and Kirenko (2021) evaluated sexual satisfaction in healthy weight and obese respondents, using their self-reported interest in and frequencies of partnered sexual behaviors (i.e., foreplay, oral-manual stimulation, partner’s activity/role during intercourse, mutual activity, and fulfilling new fantasies/positions) [134]. For the obese respondents, discrepancies between the desired and actual frequencies of foreplay activities as well as the partner’s activity during intercourse significantly impacted sexual satisfaction. These findings suggest that sexual satisfaction can be readily improved for obese women and men by attending to those activities which are more pleasurable or desirable for them [134]. Sexual pleasure may also be enhanced by an internalized sense of attractiveness or value; a qualitative sample of undergraduate women (n = 4) showed that respondents who did not seek external validation for their appearance/sexual desirability tended to report more fulfilling sexual relationships and greater body confidence [135]. Table 5 summarizes these associations between body image, body positivity, obesity, and sexual functioning.




9. Discussion and Conclusions


9.1. Interpretation of Results


Continued research advances have demonstrated wide-ranging effects of obesity on the sexual response, both through physiological changes and psychosocial factors. Based on the current biomedical data, defects in adipocyte functioning, chronic hyperglycemia, disruption of androgen–estrogen ratios, and low-grade systemic inflammation represent the most promising mechanisms for further research. Sexual medicine is well poised to address these complications in collaboration with other physician specialties. In addition to these medical advances, several research findings have demonstrated that obesity can influence body image appraisal and (dis)satisfaction, as well as mental health outcomes. Importantly, however, these relationships do not appear to be unidirectional: more favorable body image appraisal could protect against adverse mental health outcomes that have been traditionally attributed to excess body weight. Even more promising, body appreciation may improve individuals’ adherence to healthful dietary patterns, irrespective of their current body weight/adiposity.



Although the available data also suggest an association between body image appraisal and sexual functioning, this relationship has been infrequently evaluated for women and men with overweight/obesity. Ideally, ongoing research will more consistently assess obesity, body image constructs, and sexual functioning/sexual satisfaction within the same participants. Longitudinal datasets will help to determine whether trends in sexual function or body image dissatisfaction mirror increases or decreases in BMI [136]. Currently, studies evaluating these constructs in tandem tend to recruit clinical samples in which body image and sexual functioning are evaluated following bariatric surgery or inpatient weight loss programs [137]. While these pre–post interventions are highly informative, there is also some evidence that individuals seeking bariatric surgery have greater body image concerns or health complications than their obese counterparts who do not elect to undergo these surgical procedures [121]. Thus, the generalizability of such findings is unclear.




9.2. Limitations


Despite the rich conceptual/theoretical frameworks proposed by body image researchers, such as objectification theory, few biomedical studies have incorporated these constructs. While objectification theory has been addressed by feminist scholars and psychologists alike [138], the extent to which the framework has been applied to sexual functioning more specifically is limited [139,140]. Moreover, current studies typically address body image (dis)satisfaction from either the individual’s perspective or prevailing social norms. It is less understood, in contrast, how weight stigma functions within sexual relationships, where disparaging comments or attitudes from an unsupportive partner might exacerbate pre-existing sexual problems or reduce sexual engagement [141]. Additionally, due to the comparative lack of longitudinal data, the process by which women and men internalize body stereotypes that negatively impact their sexual functioning is understudied [140]. Finally, constructs such as body image dis(satisfaction) or appreciation have primarily been assessed in convenience samples and smaller-scale quantitative designs. Future work incorporating probability-based sampling designs will better characterize the prevalence of body image concerns among the general population.




9.3. Implications for Future Research and Practice


Taken together, the findings reported here can help identify areas where additional research is warranted. Currently, evidence for the interrelationships between obesity, body image, and sexual function tends to be indirect, with the effects of obesity on sexual function characterized separately from its influence on body image constructs. As an additional challenge, body image evaluation/appraisal and satisfaction have been typically assessed as outcomes rather than as independent variables/predictors. This practice has limited our ability to consider body image dissatisfaction as a mediating variable between obesity and sexual dysfunction. Lastly, biomedical and psychological research has often considered the adverse effects of obesity on physical and mental health outcomes, with minimal attention to possible sexual pleasure or fantasy. The recent body positivity literature has suggested that more affirming/self-compassionate body image appraisal may protect against some threats to sexual pleasure or satisfaction. Ideally, these relationships will continue to be explored as body image constructs receive greater transdisciplinary attention. Due to the well-established association between body image and sexual functioning, healthcare professionals might also consider body image appraisal as a critical feature of sexual health and well-being for all weight classes.
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Table 1. Description of the primary research questions addressed in this review.
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	Research Questions





	(1) What are the general pathophysiological effects and mechanisms of action for obesity?



	(2) How do obesity-mediated mechanisms impact sexual function specifically?



	(3) To what extent does obesity influence body image satisfaction and appraisal?



	(4) To what extent have obesity, body image, and sexual function been studied in tandem?



	(5) How have social movements (e.g., body positivity) characterized obesity and sexuality?
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Table 2. Key terms from literature searches.






Table 2. Key terms from literature searches.











	Obesity/Health

Terms
	Subject

Terms
	Sexual Health

Terms
	Body Image

Terms





	Overweight
	Human(s)
	(Sexual) desire
	Body image



	Obese
	Women
	(Sexual) arousal
	Body (dis)satisfaction



	Obesity
	Female
	Orgasm
	Body appreciation



	Diabetes (mellitus)
	Men
	Ejaculation
	(Body image) appraisal



	Insulin resistance
	Male
	(Vaginal) lubrication
	Weight stigma



	Adipose (tissue)
	Rodent
	Erection
	Anxiety



	Adipocyte(s)
	Murine
	Sexual satisfaction
	Depression



	Inflammation
	
	(Sexual) pleasure
	Fat acceptance



	Glycemia
	
	(Sexual) pain
	Body positivity



	
	
	
	Health at every size
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Table 3. The impact of obesity-related mechanisms on sexual functioning.
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	Pathophysiological Mechanism
	Effects on Sexual Functioning/Response





	Adipose Tissue Dysregulation
	* Estrogen–androgen imbalance



	
	* Secretion of pro-inflammatory mediators



	
	* Increased expression of aromatase (T → E2)



	Poor Glycemic Control
	* Alterations to vaginal epithelial tissue



	
	* Reduced expression of aquaporin proteins



	
	* Insufficient vaginal lubrication



	
	* Reduced production of prostatic and seminal fluid



	Chronic, Systemic Inflammation
	* Damage of penile and clitoral blood vessels



	
	* Reduced expression of nitric oxide (NO)



	
	* Increased expression of pro-contractile molecules



	
	* Reduced blood flow to genital tissues
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Table 4. Factors related to body image appraisal and their psychosocial effects.
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Factors Influencing Body Image

	
Effects on Psychosocial Well-Being






	
Weight Stigma

	
* May include workplace discrimination and disparaging comments [84]




	
* Discrimination for weight can intersect with marginalized identities [85]




	
* Some women viewed excess weight as helpful during financial hardship [84]




	
* Stigma at the gym associated with unhealthy/rapid weight loss methods [99]




	
* Stigma increases maladaptive/binge eating and odds of weight gain [99,100]




	
Body Weight and Depression

	
* Body dissatisfaction predicts depression for all weight categories [97,98]




	
* Weight not significant predictor when body dissatisfaction controlled [97,98]




	
Bariatric Surgery

	
* Some patients show improved body confidence after surgery [86,87]




	
* Body weight preoccupation may not improve with weight loss [87]




	
* Suboptimal outcomes may be attributable to excess skin (ptosis) [90]




	
* Limitation: Longitudinal data are often not available beyond 6–12 months [88]




	
Appearance Evaluation

	
* Women experience pressures for thinness and stereotyped beauty [84,86,91]




	
* Weight loss can reduce need for external validation or fears of judgment [86]




	
* Men pressured to increase muscularity by diet and weight training [93,94,95]




	
* For men, pornography use increases stereotyped body image ideals/goals [96]
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Table 5. Intersection of overweight/obesity, body image/positivity constructs, and sexuality.
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	Research Findings





	* Health at Every Size (HAES) programs improve mindfulness while eating [129,132]



	* HAES modalities reduce emotional eating and increase guiltless eating [129,130,131]



	* Body satisfaction predicts higher sexual quality of life for all weight classes [133]



	* Sexual satisfaction for obese women/men affected by sex behavior discrepancies [134]



	* Sexual pleasure higher for overweight women with internalized body confidence [135]



	* Weight loss may increase sex frequency/pleasure, but results are inconsistent [119,120]



	* Negative obesity effects on sexual function more likely for highest obese classes [121]
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