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INTRODUC TION

Almost 65% of Australian adults are now living with overweight 
or obesity (1), and projections suggest almost 80% of adults in 
Western nations will be living with overweight or obesity by 2030 
(2). Overweight and obesity are associated with increased risk of 
cardiovascular disease (3), type II diabetes mellitus (4), and colo-
rectal, ovarian, renal cell, postmenopausal breast, gallbladder, and 
thyroid cancers (5). In addition to pathophysiological effects, many 
individuals living with overweight or obesity experience feelings 
of weight stigmatization (6), which are associated with increased 

depression, anxiety, stress, suicidality, and substance use, as well 
as low self- esteem (7- 9). For people with overweight and obesity, 
negative psychosocial experiences frequently precipitate mala-
daptive coping mechanisms (e.g., comfort and binge eating), which 
lead to greater weight gain and reinforce feelings of stigma (10,11). 
Research (12) suggests that people with overweight or obesity may 
also feel stigmatized about their weight by individuals who hold 
negative weight- based stereotypes, known as weight stigma (13), 
and these stereotypes may influence an individual’s behavior to-
ward a person living with overweight or obesity, known as weight 
bias (14).
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Abstract
Objective: Weight- biased attitudes and views held by health care professionals can 
have a negative impact on the patient- provider relationship and the provision of care, 
but studies have found mixed results about the extent and nature of bias, which war-
rants a review of the evidence.
Methods: A systematic review and random- effects meta- analysis were conducted by 
including studies up to January 12, 2021.
Results: A total of 41 studies met inclusion criteria, with 17 studies providing suffi-
cient data to be meta- analyzed. A moderate pooled effect (standardized mean differ-
ence = 0.66; 95% CI: 0.37- 0.96) showed that health care professionals demonstrate 
implicit weight bias. Health care professionals also report explicit weight bias on the 
Fat Phobia Scale, Antifat Attitudes Scale, and Attitudes Towards Obese Persons 
Scale. Findings show that medical doctors, nurses, dietitians, psychologists, physi-
otherapists, occupational therapists, speech pathologists, podiatrists, and exercise 
physiologists hold implicit and/or explicit weight- biased attitudes toward people with 
obesity. A total of 27 different outcomes were used to measure weight bias, and the 
overall quality of evidence was rated as very low.
Conclusions: Future research needs to adopt more robust research methods to im-
prove the assessment of weight bias and to inform future interventions to address 
weight bias among health care professionals.

mailto:
https://orcid.org/0000-0002-8772-8226
https://orcid.org/0000-0002-9317-4135
mailto:blake.lawrence@curtin.edu.au


    |  1803WEIGHT BIAS IN HEALTH CARE PROFESSIONALS

Weight biases include assumptions that people living with over-
weight or obesity are lazy, incompetent, lacking willpower and self- 
discipline, and not motivated to improve their health (12). Evidence 
shows that up to 42% of adults living with overweight or obesity ex-
perience weight bias, which leads to internalized feelings of weight 
stigmatization (15). Weight bias associated with overweight and 
obesity may also pose a greater threat to an individual’s health than 
increasing BMI (6). Longitudinal evidence shows that irrespective of 
baseline BMI, adults who experienced weight discrimination have 
a 60% increased risk of death (16). The pervasive nature of weight 
bias also increases long- term risks of cardiometabolic health issues 
for people living with overweight and obesity (17), with a biomarker 
study showing a 207% increase in risk of high levels of allostatic 
load, associated with chronic life stressors, among individuals who 
had experienced ongoing weight discrimination during their life (18). 
Substantial evidence now shows that weight bias and stigma are psy-
chosocial contributors to the obesity pandemic (12), with health care 
professionals (HCPs) and health care settings identified as sources of 
weight bias that require urgent attention.

People living with overweight and obesity rely on HCPs when 
seeking advice to improve their health, and a supportive client- 
provider relationship is of the utmost importance for successful 
long- term weight loss and improvements in health (19). Most HCPs 
demonstrate a commitment to providing care and do not intention-
ally discriminate against their clients. However, increasingly research 
shows that a proportion of HCPs hold biased attitudes about people 
living with overweight or obesity. Weight bias has been reported in 
physicians (20), nurses (21), dietitians (22), physiotherapists (23), and 
psychologists (24), as well as nutritionists and exercise professionals 
(25), and it is as pervasive among medical professionals as it is within 
the general population (20). Weight- biased attitudes may have a 
profoundly negative effect on the sensitive and personal nature of 
the client- provider relationship, which is often compounded by the 
power imbalance in most health care settings (26).

For people living with overweight or obesity, experiences of 
weight bias from HCPs are associated with less engagement and use 
of health care services and consequently delaying or forgoing med-
ical intervention. A scoping review (27) found that weight bias was 
often expressed by HCPs through contemptuous, patronizing, and 
disrespectful treatment, as well as attributing all of a patient’s health 
issues to excess weight, which directly contributes to feelings of 
weight stigmatization and which is associated with avoidance, delay, 
or cancellation of health care appointments. Up to 55% of women 
living with obesity report delaying or canceling an appointment if 
they anticipated needing to be weighed during the consultation (28), 
and evidence shows that women with overweight or obesity admit to 
delaying or avoiding pelvic and breast examinations because of fears 
of judgment when needing to expose their bodies (29). Therefore, 
weight bias in HCPs may prevent active participation in the health 
care system by individuals with obesity who are likely most at risk of 
comorbidities associated with their weight. However, when people 
with obesity do participate in the health care system, weight bias 
may also adversely affect a HCP’s provision of care.

Phelan and colleagues (30) proposed a model to explain the po-
tential associations between a patient living with obesity and future 
health outcomes and how this relationship may be partially mediated 
by HCPs' biased attitudes and stereotypes about obesity. Despite 
increasing evidence that obesity is a complex condition associated 
with biological (31,32), socioeconomic (33), and psychological (34) 
risk factors that frequently operate in a cyclic model of reinforce-
ment predisposing many people to lifelong obesity, many HCPs 
continue to view obesity as the consequence of an individual’s poor 
lifestyle choices and an avoidable risk factor for many diseases (13). 
Therefore, HCPs may inadvertently allow this simplistic view of obe-
sity to influence their perceptions of patients with weight gain, lead-
ing to less respect for patients with obesity (35), less time educating 
them about their health (36), and potentially worse health outcomes.

Despite research showing the existence of weight bias within 
many health care settings, the heterogeneous methods used to 
assess weight bias have been identified as a primary limitation of 

Study Importance

What is already known?

► People living with overweight or obesity report ex-
periencing weight- biased attitudes from health care 
professionals.

► Implicit and explicit weight bias has been identified 
within specific health care disciplines, but results vary 
across studies, which warrants the need for a review of 
the evidence.

What does this study add?

► From 41 studies, medical doctors, nurses, dietitians, psy-
chologists, physiotherapists, occupational therapists, 
speech pathologists, podiatrists, and exercise physiolo-
gists demonstrate implicit and/or explicit weight bias 
toward people living with overweight or obesity.

► Studies use heterogenous methods to measure weight 
bias in health care professionals, which undermines the 
reliability of the extant literature.

How might these results change the direction of 
research?

► These results show that future research needs to de-
velop a psychometrically validated and reliable measure 
of weight bias that is tailored to health care profession-
als and health care settings.

► Future research must also begin to examine the poten-
tial of obesity education programs and virtual reality 
applications as professional development activities for 
reducing weight bias in health care professionals.
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the extant literature. A 2017 systematic review (37) of the charac-
teristics and psychometric properties of explicit weight bias ques-
tionnaires showed that 40 different outcome measures had been 
developed. Whereas most questionnaires demonstrated adequate 
internal consistency (i.e., items measuring a similar construct), most 
studies developing these outcome measures did not use a theoreti-
cal framework to inform item structure nor did they report all rele-
vant psychometric properties (e.g., test- retest reliability, sensitivity 
to change, discriminant or structural validity) to support their dis-
semination and use within research and clinical settings (37). The 
use of many different questionnaires to assess weight bias in HCPs 
may have contributed to variable findings in the literature, with 
some studies reporting a presence of weight bias (38,39) and oth-
ers reporting neutral (40,41) or even favorable (42,43) views toward 
people living with obesity. Therefore, it is not clear whether these 
variable findings represent methodological differences between 
studies or provide evidence of differences in the extent of weight 
bias in HCPs.

In summary, weight bias in HCPs can directly contribute to the 
growing obesity pandemic (6) and it is associated with worse mental 
health outcomes (7- 9), increased risk of long- term cardiometabolic 
health issues (17,18), and early mortality (16) in people living with 
overweight and obesity. Weight bias in HCPs also negatively influ-
ences the client- provider relationship and the provision of care (30), 
which consequently reduces participation in the health care system 
(27) for individuals living with significant weight gain. Previous litera-
ture reviews (25,44) examined weight bias in specific health care dis-
ciplines, and only one early review (45) examined attitudes toward 
obesity across multiple health care settings. However, this study 
was an integrative review rather than a systematic review or meta- 
analysis. Many more weight bias studies have been published over 
the past decade, hence the need for an updated review of the litera-
ture. It is not clear what extent of weight bias exists across all health 
care disciplines, and no previous review, to our knowledge, has at-
tempted to meta- analyze the results to provide pooled estimates of 
the extent of weight bias in HCPs. Therefore, the current systematic 
review and meta- analysis will answer the following question: what is 
the extent of weight bias in HCPs?

METHODS

The Preferred Reporting Items of Systematic Reviews and Meta- 
Analyses (PRISMA) statement (46) (Supporting Information Table 
S1) was followed for this systematic review and meta- analysis, and 
the protocol was prospectively registered with PROSPERO (ID: 
CRD42020209406).

Search strategy

Electronic databases were searched (e.g., MEDLINE, Embase, Web 
of Science, PsycInfo) using relevant search terms (e.g., weight bias, 

stigma, obesity) to identify published articles reporting weight bias 
in HCPs (Supporting Information Table S2). Gray literature and pre-
print databases were also searched (e.g., OpenGrey, biorxiv, psyrxiv) 
to identify unpublished manuscripts relevant to this topic. Reference 
lists of previous systematic reviews were also searched for relevant 
articles, and studies were included from first date of journal publica-
tion to January 12, 2021. Searches were limited to English language 
and adult participants.

Study selection

Studies were included if they involved participants currently work-
ing as HCPs (e.g., physician, nurse, surgeon, dietitian, physiothera-
pist, occupational therapist, psychologist) and included an implicit 
and/or explicit measure of weight bias. Cross- sectional, cohort, and 
baseline results from intervention studies were considered for in-
clusion in this review. The lead author (BJL), who is experienced in 
systematic reviews and meta- analyses, screened all article titles and 
abstracts in- line with selection criteria to identify articles for inclu-
sion. Co- authors (DK, EA, and DH) then independently screened full 
text articles in- line with selection criteria and provided recommen-
dation for the final articles for inclusion. Any disagreements were 
resolved through discussion.

Data extraction

Participants, study characteristics, weight bias outcomes, and find-
ings were extracted from each study. Only the most recent stud-
ies were included in this review when data were reported from the 
same participants but in separate studies. Corresponding authors 
were contacted when study information and sufficient data for 
meta- analysis were not reported in published articles.

Statistical analysis

For studies reporting Cohen’s d for performance on the Implicit 
Association Test, a standardized mean difference (SMD) was used 
to represent the pooled effect size. Effect sizes were pooled using 
a random- effects model with 95% confidence intervals (CI) (47). 
Egger’s regression asymmetry test and Rosenthal’s Fail- Safe N were 
used to assess publication bias within this effect. Cochrane Q and 
I2 statistics were used to examine heterogeneity. If Q was statisti-
cally significant (p < 0.10), the I2 statistic estimated the percentage 
of variation across the samples due to heterogeneity. I2 values of 0% 
to 40% (low), 41% to 60% (medium), and 61% to 100% (high) were 
used to categorize levels of heterogeneity (46).

For studies reporting means and standard deviations on explicit 
weight bias outcomes (e.g., Fat Phobia Scale), pooled means and 
standard deviations were used to represent the extent of weight 
bias on those outcomes. Means and standard deviations were 
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pooled only when two or more studies reported performance on 
the same outcome measure and when sufficient data was available 
to compute the pooled estimate. Pooled means and standard devi-
ations for studies reporting performance from one group of partic-
ipants could only be interpreted for each outcome independently; 
therefore, no standardized pooled effect and associated publica-
tion bias and heterogeneity statistics could be computed for these 
outcomes. Instead, the extent of weight bias of the pooled means 
was reported in relation to the scoring method for each outcome. 
When studies did not report sufficient data to compute pooled 
means or SMDs, values were computed using available data fol-
lowing recommendations by Borenstein et al. (47). All statistical 
analysis was completed using Comprehensive Meta- Analysis (CMA) 
version 3.3.070.

Study quality assessment

The Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) system was used to assess the quality of evi-
dence (48). The GRADE system evaluates the quality of evidence 
across studies for each pooled effect size included in a systematic 
review, summarized by an overall “certainty of evidence” grading. 
Gradings range from “very low” to “high” and represent the extent of 
certainty in an outcome result as a reliable estimate of an effect (48).

RESULTS

Search results

A total of 5,908 article titles and abstracts were systematically 
screened from online databases (Figure 1). A total of 41 studies in-
cluding 12,818 participants met inclusion criteria for this system-
atic review, and 17 of those studies provided sufficient data to be 
meta- analyzed.

Study characteristics

A total of 40 studies were cross- sectional designs, and 1 study 
(49) reported baseline results from a between- groups intervention 
(Supporting Information Table S3). Among studies that reported 
sample demographics, participants were middle- aged (mean age 
= 41.25 [5.59], k = 25) and more frequently female (67%, k = 36). 
Studies were published between 1989 and 2020, with one study 
(50) included from gray literature. Seven studies (39,51- 56) ex-
amined the extent of weight bias in a multidisciplinary group of 
HCPs, twelve studies (21,42,49,50,57- 64) examined weight bias in 
nurses, twelve studies (20,35,38,41,43,65- 71) in physicians/medi-
cal doctors, five studies (22,40,72- 74) in dietitians, three studies 
(23,75,76) in physiotherapists/physical therapists, and one study 
in psychologists (24) and physician assistants (77). Seven studies 

(20,21,53,64,66,71,73) examined implicit weight bias measured 
by the Weight Implicit Association Test, and the remaining stud-
ies examined explicit weight bias using 26 different methods. Six 
studies (22,39,54,74,76,77) used the Fat Phobia Scale, four stud-
ies (42,49,51,62) used the Attitudes Towards Obese Persons Scale, 
four studies (21,23,64,76) used the Antifat Attitudes Questionnaire, 
three studies (50,55,61) used the Nurses’ Attitudes Toward Obesity 
and Obese Patients scale, three studies (39,49,76) used the Beliefs 
About Obese People scale, three studies (41,59,72) used the Bray 
Attitude Toward Obesity Scale, two studies (57,60) used the Nurses’ 
Attitudes Toward Obese Adult Patients scale, and two studies 
(66,71) used the same two- item questionnaire assessing explicit at-
titudes toward “thin” and “fat” people. Authors of the remaining 16 
studies used different methods to measure explicit weight bias in 
HCPs (20,24,35,38,43,51,52,56,58,63,65,67- 70,75).

Implicit weight bias

A moderate and statistically significant pooled effect (SMD = 0.66; 
95% CI: 0.37- 0.96) shows that HCPs demonstrate implicit weight 
bias (Table 1). Egger’s regression was not significant (p = 0.24), sug-
gesting no presence of publication bias in this pooled effect, and 
1,126 studies with nonsignificant results would be needed to render 
this effect zero. There was a large degree of heterogeneity within 
the pooled effect (Q = 114.99, p < 0.001; I2 = 94.78). However, the 
small number of studies included in this analysis (k = 7) did not allow 
for a meaningful subgroup group examination of the variance within 
the pooled effect. In accordance with the GRADE criteria (48), the 
quality of evidence was classified as very low (Table 2).

Explicit weight bias

In accordance with each outcome’s scoring methods (Table 3), HCPs 
reported explicit weight bias on the Fat Phobia Scale (mean = 3.48 
[0.05]), the Antifat Attitudes Scale (2.85 [0.33]), and the Attitudes 
Towards Obese Persons Scale (69.30 [1.77]). Scores on the Nurses 
Attitudes Towards Overweight and Obese Patients Scale indicated 
no presence of weight bias for studies that used this outcome (50,61).

DISCUSSION

Findings from this systematic review and meta- analysis show that 
medical doctors, nurses, dietitians, psychologists, physiotherapists, 
physician assistants, physical therapists, occupational therapists, 
speech pathologists, podiatrists, and exercise physiologists hold im-
plicit or explicit weight- biased attitudes toward people with over-
weight or obesity. Studies included in this review were published 
from 1989 to 2020, indicating that weight bias has been reported 
in the literature for more than three decades. Most HCPs provide 
the highest quality care for their patients; however, results from 
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this review suggest that weight- biased attitudes exist within many 
health care settings. Weight bias exhibited by HCPs negatively af-
fects the provision of care (30) and it is associated with less use 
of health care services by clients with overweight or obesity (30), 
which consequently leads to treatment avoidance. Patients report 
avoiding treatment when they do not feel HCPs are attentive to their 
health concerns or spend sufficient time listening to them during a 
consultation (78). Considering that weight bias is often expressed by 
HCPs through patronizing and disrespectful language (27), patients 
living with overweight or obesity may be more likely to avoid treat-
ment and participation in the health care system to reduce the risk of 
experiencing weight bias and stigmatization. Up to 80% of people in 
developed nations will be living with overweight or obesity by 2030 
(2), which indicates that most people participating in the health care 
system will be living with overweight or obesity. Without interven-
tion, weight bias may, therefore, contribute to the worsening obesity 
pandemic (6). Supported by the recent joint international consen-
sus statement for ending stigma of obesity (13), it is clear that cur-
rent and future research needs to first improve our understanding 

of weight bias in HCPs and then develop interventions to address 
this psychosocial issue impacting people living with overweight and 
obesity.

This systematic review and meta- analysis found that HCPs 
demonstrate explicit weight bias on several frequently used weight 
bias outcomes (e.g., Fat Phobia Scale, Antifat Attitudes Scale). 
However, among the 41 studies included in this review, 26 differ-
ent outcome measures were used to assess weight bias, and most 
studies that used or developed original outcomes did not report 
sufficient psychometric properties to determine their reliability or 
validity (20,24,35,38,43,51,52,56,58,63,65,67- 70,75). Lacroix and 
colleagues (37) also identified significant heterogeneity in the use 
and development of weight bias outcomes, with 40 different ques-
tionnaires used to measure weight bias in the literature, and most 
of those studies did not report sufficient psychometric properties 
for their outcomes. Before we are able to develop interventions to 
address weight bias effectively in health care settings, we must first 
be able to measure weight bias with robust and psychometrically 
validated tools that are tailored to the perceptions and experiences 

F I G U R E  1  PRISMA flowchart of search results. PRISMA, Preferred Reporting Items of Systematic Reviews and Meta- Analyses
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of clients and practitioners. Any future attempts at assessing the ex-
tent of weight bias in HCPs must either administer an existing out-
come measure with sufficient psychometric properties (e.g., Nurses’ 
Attitudes Toward Obesity and Obese Patients Scale (61)) or use a 
theoretical framework to develop a global measure (including con-
text specific subscales) to assess weight bias across all health care 
disciplines and follow established psychometric conventions for 
questionnaire development (79).

Development of a universal tool to accurately assess weight 
bias in HCPs will need to follow the following protocol: 1) item de-
velopment; 2) questionnaire development; and 3) questionnaire 

evaluation (79). Item development (determining the first set of items 
to be included in the questionnaire) involves identification of the 
domain (i.e., weight bias) and associated items relevant to that do-
main. Questionnaire development involves pretesting questions, 
preliminary survey administration, reducing questionnaire items, 
and identifying the latent (i.e., underlying) factors assessed by the 
questionnaire. Questionnaire evaluation involves statistical analysis 
of questionnaire dimensionality, reliability, and validity (79). A new 
tool to assess stigma associated with type 2 diabetes (80,81) pro-
vides an example of questionnaire development that could be fol-
lowed to develop a new universal tool to assess weight bias in HCPs. 

TA B L E  3  Individual and pooled means of explicit weight bias outcomes

Weight bias outcome Study N Discipline Mean SE

Fat Phobia Scale Wolf et al. (2012) 122 Physician assistants 3.58 0.05

Hellbardt et al. (2014) 49 Dietitians 3.50 0.06

Wise et al. (2014) 221 Health care professionals 3.50 0.03

Diversi et al. (2016) 201 Dietitians 3.37 0.03

Elboim- Gabyzon et al. 
(2020)

285 Physical therapists 3.60 0.03

Total 878 Pooled mean 3.48* 0.05

Antifat Attitudes Scale Setchell et al. (2014) 256 Physiotherapists 3.20 0.07

Robstad et al. (2018) 30 Nurses 2.88 0.32

Robstad et al. (2019) 159 Nurses 2.03 0.11

Elboim- Gabyzon et al. 
(2020)

114 Physical therapists 3.30 0.11

Total 559 Pooled mean 2.85* 0.33

Attitudes Towards Obese 
Persons Scale

Wang et al. (2016) 297 Nurses 71.04 0.81

Hyer et al. (2020) 312 Nurses 67.50 0.95

Total 609 Pooled mean 69.30* 1.77

Nurses Attitudes Towards 
Overweight and Obese 
Patients Scale1 

Response to patients Watson et al. (2008) 604 Nurses 495.57 7.43

Torrey et al. (2014) 106 Nurses 336.07 17.23

Total 710 Pooled mean 416.57 79.75

Characteristics Watson et al. (2008) 604 Nurses 564.05 7.43

Torrey et al. (2014) 106 Nurses 276.14 11.61

Total 710 Pooled mean 420.23 143.96

Lifestyle factors Watson et al. (2008) 604 Nurses 522.52 14.05

Torrey et al. (2014) 106 Nurses 254.52 5.57

Total 710 Pooled mean 388.21 134

Stereotypes Watson et al. (2008) 604 Nurses 85.05 4.45

Torrey et al. (2014) 106 Nurses 83.99 4.44

Total 710 Pooled mean 84.54 3.14

Caring for patients Watson et al. (2008) 604 Nurses 123.73 3.59

Torrey et al. (2014) 106 Nurses 126.40 5.48

Total 710 Pooled mean 124.53 3

1The Nurses Attitudes Towards Overweight and Obese Patients Scale produces five subscale estimates rather than an overall total score.
*Pooled mean suggests presence of weight bias as measured by corresponding outcome.
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First, development of the Type 2 Diabetes Stigma Assessment Scale 
(DSAS- 2) involved semi- structured qualitative interviews with adults 
living with type 2 diabetes to understand their perceptions and ex-
periences of diabetes stigma (i.e., identification of the domain) (80). 
From the qualitative interviews, 57 questionnaire items relevant to 
diabetes stigma were developed into a preliminary questionnaire 
and administered to a new group of participants with lived expe-
rience of diabetes stigma (81). Following feedback from this group 
of participants, the DSAS- 2 items were reduced to 48 items and ad-
ministered to a large (N = 1,064) sample of participants to identify 
latent constructs and assess the questionnaire’s dimensionality, re-
liability, and validity (81). The final version of the DSAS- 2 included 
19 questionnaire items assessing three latent constructs associated 
with diabetes stigma (i.e., treated differently, blame and judgment, 
and self- stigma). Each construct, as well as the overall factor struc-
ture of the questionnaire, demonstrated high internal consistency (α 
> 0.80) and sufficient concurrent validity (scores correlated with a 
similar established questionnaire), convergent validity (scores cor-
related with a questionnaire assessing a construct related to diabe-
tes stigma), and discriminant validity (scores did not correlate with a 
construct unrelated to diabetes stigma). Any future examination of 
weight bias in HCPs will, therefore, benefit from first developing and 
validating a new universal tool, and we recommend following these 
established conventions of questionnaire development (79- 81).

Following development of a tool to accurately assess weight 
bias in HCPs, future research also needs to explore potential inter-
ventions to reduce weight bias in health care settings. Preliminary 
evidence shows that some interventions may be efficacious for ame-
liorating weight bias in HCPs (82,83). Many HCPs view obesity as the 
consequence of an individual’s poor lifestyle behaviors rather than a 
disease, which incorrectly informs their weight- biased attitudes (13). 
However, a randomized controlled trial of an “obesity as a disease” 
video teaching intervention showed that HCPs (when compared 
with the general population) were more likely to rate the burden of 
obesity as a disease higher following completion of the teaching in-
tervention (83). These results suggest that improving HCPs’ knowl-
edge of obesity as a disease (rather than a lifestyle choice) may 
begin to change their attitudes toward people living with obesity 
and, therefore, reduce weight bias in health care settings. Evidence 
also suggests that adopting more weight- neutral terminology during 
consultations may reduce weight bias and feelings of weight stig-
matization in health care settings (82). Patients with overweight or 
obesity report preferring terms such as “unhealthy weight” rather 
than “obese” when discussing their weight with HCPs (84), which in-
dicates that the relatively simple approach of changing weight- based 
language may decrease weight bias and improve patient- provider re-
lationships. Virtual reality interventions may also prove to be a novel 
approach to addressing weight bias in HCPs. Quigley and colleagues 
(85) are currently developing a virtual reality training tool to improve 
sensitive weight- related communication skills in HCPs, and results 
from a pilot trial are expected in the near future. The above inter-
ventions for addressing weight bias in HCPs are promising; however, 
it must be noted that implicit biases may be more resistant to change 

over time when compared with explicit biases, with evidence show-
ing an increase in implicit weight bias in the general population (86). 
That being said, preliminary studies show that medical students may 
demonstrate a decrease in implicit weight bias over time (87,88), 
which provides evidence to support future interventions to address 
weight bias among the next generation of HCPs. Future research 
will also need to examine the potential of these interventions for 
addressing both implicit and explicit weight biases independently 
and consider whether an integrated approach of obesity education, 
sensitive communication training, and virtual reality applications is 
most efficacious for addressing implicit weight biases likely resistant 
to intervention. However, it is important to emphasize that evidence 
supporting interventions to address weight bias in HCPs is currently 
limited and requires further research to determine specifically which 
type of intervention (or which combination of interventions) will be 
most efficacious in this population.

Compared with older HCPs, one study found that younger 
HCPs exhibited greater weight bias toward patients with obesity 
(89). Weight- biased attitudes have also been identified in university 
students studying health science disciplines (90,91). Therefore, the 
most effective way to reduce weight bias in HCPs may be to increase 
education of obesity as a disease (92), as well as increasing sensitive 
communication training (93) and use of virtual reality applications 
(85) during tertiary education, to ensure that future HCPs develop 
greater awareness and understanding of the potential influence of 
weight bias on their provision of care and how weight bias may neg-
atively influence the patient- provider relationship.
The primary strength of this systematic review and meta- analysis is 
the inclusion of all published studies examining weight bias across 
health care disciplines, which showed that implicit and explicit 
weight biases are exhibited by many HCPs. Most studies examined 
weight bias in nurses and medical doctors, with few studies examin-
ing weight bias in allied health fields (i.e., dietitians, psychologists, 
physiotherapists). Therefore, we recommend future studies with 
these populations to improve our understanding of weight bias 
across all health care settings and to ensure that future interven-
tions are tailored to the context of weight bias within each domain. 
The current study was also the first to meta- analyze pooled esti-
mates of implicit and explicit weight biases across health care dis-
ciplines, and there was no presence of publication bias within the 
implicit bias pooled effect. There was a large degree of heterogene-
ity within the pooled effect for implicit weight bias, but because of 
the small number of studies included in the pooled effect, we were 
not able to explore the heterogeneity with subgroup analyses. As 
noted above, the heterogeneous use of different, and often psy-
chometrically flawed, outcome measures to assess weight bias is 
the primary limitation of existing studies. This heterogeneity also 
did not permit a greater proportion of studies to be pooled within 
the implicit and explicit weight bias effect estimates. In addition, 
the quality of the evidence supporting the pooled effect for implicit 
weight bias was rated as very low because of weaknesses in study 
designs (i.e., case study, cross- sectional) and significant heterogene-
ity within the pooled effect. Although it was not possible to evaluate 
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the quality of evidence using the GRADE criteria (48), for the pooled 
mean scores of explicit weight bias outcomes the studies examining 
explicit weight bias used similar research designs that also provided 
low quality evidence. Therefore, future studies must examine the 
extent of weight bias and potential interventions to address weight 
bias using robust research designs in order to improve our under-
standing of this psychosocial issue that is directly contributing to the 
global obesity pandemic.

CONCLUSION

This systematic review and meta- analysis included 41 studies exam-
ining weight bias in 12,818 HCPs. Although most HCPs endeavor to 
provide the highest quality of care for their patients, implicit and ex-
plicit weight bias was identified within many health care settings. For 
people living with overweight or obesity, experiencing weight bias 
during consultations with HCPs often leads to feelings of internal-
ized weight stigma, which is associated with increased depression, 
anxiety, stress, and suicidality. These mental health issues often 
elicit maladaptive coping mechanisms such as comfort and binge 
eating, which may lead to greater weight gain. Future studies must 
employ high quality research designs to improve our measurement 
of weight bias in HCPs and to inform future interventions to address 
this psychosocial contributor to obesity as a global health crisis.O
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