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ABSTRACT
Objectives  This systematic review aims to improve our 
knowledge of enablers and barriers to implementing 
obesity-related anthropometric assessments in clinical 
practice.
Design  A mixed-methods systematic review.
Data sources  Medline, Embase and CINAHL to November 
2021.
Eligibility criteria  Quantitative studies that reported 
patient factors associated with obesity assessments in 
clinical practice (general practice or primary care); and 
qualitative studies that reported views of healthcare 
professionals about enablers and barriers to their 
implementation.
Data extraction and synthesis  We used random-
effects meta-analysis to pool ratios for categorical 
predictors reported in ≥3 studies expressed as pooled 
risk ratio (RR) with 95% CI, applied inverse variance 
weights, and investigated statistical heterogeneity 
(I2), publication bias (Egger’s test), and sensitivity 
analyses. We used reflexive thematic analysis for 
qualitative data and applied a convergent integrated 
approach to synthesis.
Results  We reviewed 22 quantitative (observational) 
and 3 qualitative studies published between 2004 and 
2020. All had ≥50% of the quality items for risk of bias 
assessments. Obesity assessment in clinical practice 
was positively associated with patient factors: female 
sex (RR 1.28, 95% CI 1.10 to 1.50, I2 99.8%, mostly 
UK/USA), socioeconomic deprivation (RR 1.21, 95% CI 
1.18 to 1.24, I2 73.9%, UK studies), non-white race/
ethnicity (RR 1.27, 95% CI 1.03 to 1.57, I2 99.6%) and 
comorbidities (RR 2.11, 95% CI 1.60 to 2.79, I2 99.6%, 
consistent across most countries). Obesity assessment 
was also most common in the heaviest body mass 
index group (RR 1.55, 95% CI 0.99 to 2.45, I2 99.6%). 
Views of healthcare professionals were positive about 
obesity assessments when linked to patient health 
(convergent with meta-analysis for comorbidities) and 
if part of routine practice, but negative about their 
role, training, time, resources and incentives in the 
healthcare system.
Conclusions  Our evidence synthesis revealed several 
important enablers and barriers to obesity assessments 
that should inform healthcare professionals and relevant 
stakeholders to encourage adherence to clinical practice 
guideline recommendations.

INTRODUCTION
Obesity rates have nearly tripled in most 
countries since 1975.1 The rising health prob-
lems attributable to obesity are undoubtedly 
challenging health systems worldwide.2 As the 
first point of contact for most people seeking 
healthcare services, general practice or 
primary care (‘clinical practice’) remains at 
the forefront of efforts to prevent and manage 
obesity.2 Although a range of evidence‐based 
guidelines provide recommendations on how 
to provide effective weight management in 
clinical practice,3 obesity and related compli-
cations remain under diagnosed and poorly 
treated.4 5 Quality improvements in obesity 
care would result in significant population 
health and economic benefits.6–9

Most international guidelines recommend 
that body mass index (BMI) should be used 
as a routine measure for diagnosis.3 10 They 
also recommend that waist circumference 
(WC) should be considered as an additional 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Study design that allowed a convergent integrat-
ed synthesis of evidence from quantitative and 
qualitative studies on the enablers and barriers to 
implementing obesity-related anthropometric as-
sessments in clinical practice.

	⇒ Comprehensive search strategy of major electronic 
databases and rigorous data extraction and risk of 
bias assessments.

	⇒ Conclusive results from several meta-analyses cor-
rected for heterogeneity across studies and conver-
gent with results from rigorous thematic analysis.

	⇒ Results from meta-analyses were based on obser-
vational studies and slightly weakened or incon-
clusive for some patient factors. Small number of 
qualitative studies reviewed also limits the applica-
bility of our findings to encourage better adherence 
to clinical practice guideline recommendations.

	⇒ Findings might have limited applicability in settings 
not reviewed, especially in low/middle-income 
countries.
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measure to assess the risk of developing obesity-related 
complications.3 There is a growing body of evidence indi-
cating that routine clinical practices for obesity-related 
anthropometric measures fall short of guideline recom-
mendations and standards.2 Studies have reported that 
the rate of weight, BMI or WC measurement in clinical 
practice could be as low as 20%–30%, even in high-
income countries.11 12 The reasons for such low adher-
ence rates to these guideline recommendations are likely 
to vary across countries. For instance, patient factors such 
as female sex was associated with an increased likelihood 
of weight recording in the UK11 but not in the Nether-
lands,13 and was associated with a decreased likelihood 
of BMI documentation in Australia.12 Cardiovascular 
disease was associated with an increased likelihood of a 
weight recording in the Netherlands,13 whereas a reverse 
association was reported in Australia.12 Furthermore, 
qualitative research suggests that healthcare professionals 
report several barriers to implementing obesity-related 
anthropometric measure in clinical practice such as lack 
of knowledge and specific training, negative perceptions 
about its usefulness, clinical importance and accept-
ability.14 Given the existence of relevant quantitative and 
qualitative studies, as well as several inconsistencies within 
this evidence base, this mixed-methods systematic review 
aims to improve our knowledge of the enablers and 
barriers to implementing obesity assessments in clinical 
practice.

METHODS
Protocol and registration
We developed the protocol for this systematic review with 
guidance from previous research,15–17 the Centre for 
Review and Dissemination’s Guidance for undertaking 
reviews in healthcare,18 the JBI methodology for mixed-
methods systematic reviews using a convergent integrated 

approach to synthesis and integration,19 and the Preferred 
Reporting Items for Systematic Review and Meta-Analysis 
Protocols statement.20

Patient and public involvement
This rapid systematic review did not involve patients and 
the public in the protocol development.

Eligibility
Using modified versions of the Population, Interven-
tions, Comparators and Outcomes framework, we devel-
oped two research questions and selected study eligibility 
criteria (table 1).21

Quantitative research question
What are the patient factors associated with imple-
menting obesity-related anthropometric assessments in 
clinical practice?

Qualitative research question
What are the views of healthcare professionals about 
implementing obesity-related anthropometric assess-
ments in clinical practice?

To answer the quantitative research question, we 
considered observational studies (eg, cohort, cross-
sectional, case–control and case series) that reported 
associations between patient factors (independent vari-
ables) and outcomes (dependent variables) in the clin-
ical practice setting (general practice or primary care). 
For the qualitative research question, we considered 
qualitative studies that reported on the views of health-
care professionals about enablers and barriers to imple-
menting obesity-related anthropometric assessments in 
the clinical practice setting. We considered qualitative 
studies using designs such as phenomenological, ethno-
graphic, grounded theory, historical, case study and 
action research.

Table 1  Inclusion criteria for quantitative and qualitative studies

Parameter Criteria

Quantitative studies

P Population and setting Adult patients in clinical practice (general practice or primary care)

P Patient factor (independent 
variable)

Patient factors associated with implementing obesity-related anthropometric 
assessments such as previous obesity-related anthropometric assessment (eg, 
weight, waist circumference and BMI); demographic characteristics (eg, age, sex 
and ethnicity); existing medical conditions (eg, type 2 diabetes, hypertension and 
hyperlipidaemia) and clinical encounter (eg, reason for appointment)

O Outcome (dependent 
variable)

Obesity-related anthropometric assessments (eg, weight, BMI, waist circumference 
and weight-to-hip ratio)

Qualitative studies

P Population and setting Healthcare professionals in clinical practice (general practice or primary care)

I Interest Healthcare professionals’ views (perspectives or experiences) about implementing 
obesity-related anthropometric assessments in clinical practice

Co Context Any country worldwide

BMI, body mass index.
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Search strategy, information sources and study selection
The academic liaison librarian (BC) developed our search 
strategy in consultation with the subject expert (EA). She 
searched Medline, Embase and CINAHL databases for 
potentially relevant articles on 25 September 2021. Due to 
a typographical error for one search term used in Embase, 
she repeated the search in that database on 25 November 
2021. The mixed-methods, quantitative and qualitative 
search string was adapted from the OVID expert search 
tool ‘Mixed Methods’ (online supplemental table S1). All 
records identified were exported from the databases into 
EndNote V.20 reference manager and duplicate records 
were removed where possible. All titles and abstracts were 
first screened for eligibility against the criteria mentioned 
above. Second, the available full-length reports retrieved 
from these records were screened for possible inclusion. 
We considered studies published in English language 
without any restrictions on the publication date and 
geographical location. References from included studies 
were also searched. Reasons why studies identified in 
the second screen were excluded are available in online 
supplemental table S2.

Data extraction and risk of bias assessment
We independently extracted key characteristics and 
assessed the risk of bias of the quantitative (RC, CNS, 
DL and EA) and qualitative (KP, GM and EA) studies 
included for review using the JBI’s standardised critical 
appraisal checklists.22 We used this information to assist 
our discussion on the strength of the body of evidence 
following our synthesis of results. For quantitative studies, 
we sought information about study details, population 
and setting, patient factors (independent variables), 
outcomes (obesity-related anthropometric assessments), 
statistical methods, results/effect estimates and author’s 
conclusions. For qualitative studies, we sought informa-
tion about study details, population and setting, study 
design, aims and methods, main themes and subthemes 
with explanations, and author’s conclusions.

Effect measures
Results for categorical predictor variables, where the 
effect was expressed as a ratio relative to a reference 
category accompanied by a 95% CI, were considered for 
pooling. These results comprised risk ratios (RRs), rate 
ratios and ORs with no HRs reported. Results which were 
only reported as frequency counts were converted to 
RRs and associated 95% CIs using an appropriate online 
calculator via the VassarStats website.23

Synthesis methods
To allow pooling of results, we expressed ratios relative 
to the same or a similar reference category. Where refer-
ence categories were swapped (eg, females defined as the 
reference category instead of males), we corrected the 
reference category by inverting the ratio (and associated 
95% CI) around the null value of ‘1’. Where a numeric 
variable had been categorised into varying categories, the 

lowest category was taken as the reference category and 
the highest category compared with it. Where there was a 
common reference category but varied comparator cate-
gories, the comparator categories were combined using 
the method by Borenstein et al.24 For example, for the 
variable ‘race/ethnicity’, as ‘white’ was the common refer-
ence category, the results for the various non-white cate-
gories were recombined to produce a single ‘non-white’ 
to ‘white’ ratio. Where a single study presented results 
separately in independent subgroups (such as separate 
results for males and females), ratios were first combined 
using a fixed effects meta-analysis prior to being pooled 
with results from other studies. Once reference catego-
ries, comparator categories and subgroups had been 
corrected, random-effects meta-analysis was used to pool 
ratios for predictors reported in three or more studies. 
To correct for heterogeneity across studies, we applied 
heterogeneous specific inverse variance weights in these 
analyses.25 Meta-analysis was only conducted for the BMI 
assessment outcome as ‘BMI recording’ or ‘BMI diagnosis 
recording’, which was more commonly reported than 
alternatives such as WC. Results reported include the 
pooled ratio with associated 95% CI and p value and the I2 
statistic and the p value from the heterogeneity test. Forest 
plots are used to present commonly reported predictors, 
while results for other predictors are tabulated.

We used subgroup analyses to explore possible expla-
nations for heterogeneity. This included assessing candi-
date grouping variables related to what was measured, 
how the results were summarised and where the studies 
were conducted. First, studies were stratified according 
to whether the outcome was the recording of BMI assess-
ment or the recording of BMI as a health diagnosis. 
Second, as ORs generally overestimate RRs, studies could 
be stratified according to whether ORs or RRs were 
presented. Finally, as we assumed that different countries 
have different healthcare systems and policies, studies 
were stratified according to country (UK, USA, Australia 
or ‘other’). Subgroup analyses proceeded when at least 
two categories of the grouping variable contained at 
least three studies each. Sensitivity analyses, excluding all 
studies which failed to achieve 100% ‘yes’ responses on 
the quality assessment checklist, were conducted to check 
whether any of the findings were sensitive to study quality.

Reporting bias assessment
Funnel plots were visually reviewed for indications of 
reporting bias and Egger’s tests were reported for meta-
analyses containing 10 or more studies only, as recom-
mended in the Cochrane Handbook for Systematic 
Reviews of Interventions (section 13.3.5.4 tests for funnel 
plot asymmetry).26

Thematic analysis
We applied the widely used reflexive thematic analysis 
method by Braun and Clarke to establish findings from 
the qualitative data.27 Studies were read several times 
by two authors (GM and KP). Each author extracted 
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the main findings from individual studies. Further, as 
recommended,27 we spent time individually coding 
to construct categories from the data. The categories 
were reviewed to seek potential commonalities and 
differences between the papers, from which themes 
were established. The two authors met regularly to 
review areas of data extraction, coding allocation 
and theme creation. Ongoing reflexive discussions 
created a space for mutual understanding and agree-
ment about the overarching themes.

RESULTS
Study selection
A flow diagram of the study selection process appears 
below (figure  1). Our search strategy identified 3784 
records including four additional studies from other 
sources after 1867 duplicates were removed. Of these, we 
excluded 3680 records after the first screening, leaving 

104 records for a second screening. After further assess-
ment of 87 reports retrieved, we excluded 62 additional 
records for reasons summarised below and described in 
online supplemental table S2.

Study characteristics
We present a detailed summary of the study 
characteristics in online supplemental tables 
S3 and S4. In total, there were 22 quantitative 
studies (observational)11–13 28–46 and 3 qualitative 
studies,14 47 48 published between 2004 and 2020. Eight 
studies were from the UK,11 14 37 39 40 43 46 47 nine from 
the USA,28 31 32 34 36 41 42 45 48 four from Australia12 33 35 44 
and one each from Germany,38 Spain,30 Israel29 and 
the Netherlands.13 All three qualitative studies 
included interviews with 7–14 primary care prac-
titioners.14 47 48 All qualitative studies conducted 
semistructured interviews and thematic analysis to 
explore healthcare professionals’ views towards WC 

Figure 1  Flow diagram of the study selection process.59
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measurement including identification of possible 
barriers to carrying out the assessment,14 primary care 
providers’ perception of WC measurement rejection 
in primary care48 and primary care providers’ percep-
tion of recognition of overweight and obesity.47 Quan-
titative studies were based on records of patients 
from primary practices, with sample sizes between 
100 and 1000 in 3 studies,28–30 1000 and 10 000 in 6 
studies,13 31–35 10 000 and 100 000 in 6 studies,36–41 
and greater than 100 000 in 7 studies.11 12 42–46 The 
patient factors associated with the implementation 
of obesity-related anthropometric assessment in 
primary care varied between studies, with sociodemo-
graphic factors such as age and sex identified in 16 
studies,11–13 28 31 32 34 35 37–39 41–45 ethnicity and/or race 
identified in 9 studies,11 28 31 32 34 39 41 42 45 and socioeco-
nomic status identified in 4 studies.11 37 39 43 Presence 
of comorbidities or any specific medical condition was 
identified to be a patient factor independently associated 
with the obesity assessment in 20 studies.11–13 28–35 38–46 
Six studies identified insurance type as a factor asso-
ciated with obesity-related anthropometric assess-
ment.31 32 34–36 41 42 Outcomes in studies varied, with 
11 studies having BMI ‘measurements’ or ‘recording’ 
or ‘documentation’ or ‘screening’,12 29 30 36 37 39–42 44 46 
4 studies having obesity ‘diagnosis’ or ‘recognition’ 
or ‘identification’,28 31 38 40 2 studies having weight 
‘recording’ or ‘measurement’,11 13 2 studies having 
overweight/obesity ‘documentation’,32 34 and 1 study 
each for null BMI recording,43 weight and/or WC 
measurement,33 ICD-9 (international classification 

of diseases, ninth revision) codes for overweight/
obesity,45 and non-identification of overweight and 
obesity35 as a dependent variable.

Risk of bias within studies
We present the results of our quality assessment of each 
study in online supplemental table S5. All four cohort 
studies had at least 70% of the quality items clearly 
met,11 37 40 46 with three studies having one to two items 
unclear.11 40 46 Of the 18 cross-sectional studies, 12 studies 
had 100% of the quality items clearly met,12 13 29 31–34 39 42–45 
and 6 studies had at least 50% of the quality items clearly 
met,28 30 35 36 38 41 with four studies having one to two 
items unclear.28 30 35 38 Of the three qualitative studies, 
two studies had 70%,14 47 and one study had 80%48 of the 
quality items clearly met.

Findings of meta-analysis
All patient factors potentially associated with obesity 
assessments as predictors were considered in each quan-
titative study reviewed (online supplemental table S3). 
Meta-analyses were conducted on each of the fourteen 
potential predictors identified, which were reported in 
at least three studies each (table 2). These were grouped 
as demographic characteristics (age, sex, race/ethnicity, 
deprivation index and health insurance status), BMI 
category, smoking status and comorbidities (number 
of comorbidities and individual comorbidities such as 
cardiovascular disease and diabetes). All except one 
study40 contributed results to at least one of these predic-
tors. All meta-analyses found very high heterogeneity 

Table 2  Summary of meta-analyses which pooled the ratios of BMI assessment by patient groups

Predictor Comparison No of studies Pooled risk ratio I2, heterogeneity test, p value

Demographics

 � Sex Female vs male (reference) 15 1.28 (1.10,1.50) 99.8%, p<0.001

 � Age Closest to 65 years vs closest to 
30 years (reference)

12 0.90 (0.50,1.63) 100%, p<0.001

 � Race/ethnicity Non-white vs white (reference) 9 1.27 (1.03,1.57) 99.6%, p<0.001

 � Deprivation index Highest deprivation vs least 
(reference)

4 1.21 (1.18,1.24) 73.9%, p=0.009

 � BMI category Highest BMI vs lowest BMI 
(reference)

8 1.55 (0.99,2.45) 99.6%, p<0.001

 � Smoking status Current smoker vs never smoker 
(reference)

3 1.01 (0.90,1.14) 98.3%, p<0.001

Comorbidities

 � No of comorbidities Most vs fewest (reference) 10 2.11 (1.60,2.79) 99.6%, p<0.001

 � Cardiovascular disease Present vs absent (reference) 7 0.94 (0.81,1.10) 98.0%, p<0.001

 � Diabetes Present vs absent (reference) 9 1.19 (0.93,1.52) 99.0%, p<0.001

 � Dyslipidaemia Present vs absent (reference) 6 1.12 (0.92,1.37) 99.5%, p<0.001

 � Hypertension Present vs absent (reference) 10 1.17 (0.98,1.40) 99.5%, p<0.001

 � Mental illness Present vs absent (reference) 3 1.16 (0.79,1.70) 99.6%, p<0.001

 � Depression Present vs absent (reference) 3 1.22 (0.85,1.74) 98.7%, p<0.001

BMI, body mass index.
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between studies. More detailed descriptions appear 
below, and additional results are presented in online 
supplemental section S6.

Demographics
Despite the high levels of heterogeneity between studies, 
the pooled results suggested that female sex, non-white 
race/ethnicity and socioeconomic deprivation were asso-
ciated with statistically significant increases in the rate of 
BMI assessment of 1.2–1.3 fold, and there was no statisti-
cally significant evidence of reporting bias (online supple-
mental sections S6.1–3). There was no evidence of such 
differences in BMI assessment rates between younger and 
older age groups.

There was statistically significant evidence of increased 
assessment of BMI among females among studies from 
the UK and USA but not Australia (figure 2). As would 
be expected, the pooled OR (11 studies, OR 1.45, 95% CI 
1.21 to 1.74, I2 99.5%) were higher than pooled other 
RRs (4 studies, RR 1.18, 95% CI 1.04 to 1.35, I2 99.7%) 
(online supplemental section S6 table S6.1). For all other 
predictors, there were insufficient studies reporting other 
RRs to allow further investigation of these subgroups. 
No other statistically significant results arose during the 
subgroup analysis.

In sensitivity analysis, restricting analysis to studies with 
the highest quality ratings yielded an increased pooled 
RR (10 studies, RR 1.45, 95% CI 1.21 to 1.74, I2 99.6%) 
for sex, but did not alleviate the heterogeneity between 

studies. The equivalent sensitivity analysis for age category 
also increased the size of the effect estimate, although still 
not statistically significant (nine studies, RR 0.69, 95% CI 
0.19 to 2.48, I2 100%).

BMI and smoking status
All eight studies reporting results for BMI category found 
statistically significant effects, but the high heterogeneity 
yielded a wide CI and lack of statistical significance for 
the pooled RR (figure 3). Sensitivity analysis using only 
the studies with the highest quality rating produced a 
larger effect estimate for the difference between BMI 
assessment in the higher and lower BMI groups, but the 
high heterogeneity and lack of statistical significance 
remained (four studies, RR 2.56, 95% CI 0.45 to 14.6, 
I2 99.3%) (online supplemental section S6 table S6.6). 
There was no evidence of difference in BMI assessment 
between current and never smokers (three studies, RR 
1.01, 95% CI 0.90 to 1.14, I2 98.2%) (online supplemental 
section S6 table S6.7).

Comorbidities
Despite considerable heterogeneity in measures, methods 
and outcomes (online supplemental section S6 table 
S6.8), all 10 studies found that those with the higher 
comorbidities were more likely to have a BMI assessment 
recorded, with these results being statistically significant 
in 9 of the 10 studies (figure  4). Subgroup and sensi-
tivity analyses showed that this association was broadly 

Figure 2  Forest plot of risk ratios for BMI assessment associated with female relative to male sex (reference) by country 
regions. BMI, body mass index.
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consistent across outcomes, countries and study quality, 
with no visual or statistical evidence of publication bias 
(online supplemental section S6 table S6.8).

Pooled ratio of BMI assessment for those with relative to 
those without each specific comorbidity produced quite 
uniform results (online supplemental section S6 table 
S6.8). None of the individual comorbidities had a statis-
tically significant association with BMI assessment and all 
displayed very high heterogeneity between studies: cardio-
vascular disease (7 studies, RR 0.94, 95% CI 0.81 to 1.10, 
I2 98.0%), diabetes (9 studies, RR 1.19, 95% CI 0.93 to 
1.51, I2 99.0%), dyslipidaemia (6 studies, RR 1.12, 95% CI 
0.92 to 1.37, I2 99.5%), hypertension (10 studies, RR 1.17, 
95% CI 0.98 to 1.40, I2 99.5%), mental illness (3 studies, 
RR 1.16, 95% CI 0.79 to 1.70, I2 99.6%) and depression (3 
studies, RR 1.22, 95% CI 0.85 to 1.74, I2 98.7%). However, 
subgroup analyses found that studies from Australia, 
unlike those from the UK and USA, had statistically 
significantly higher BMI assessment for those with comor-
bidities with lower heterogeneity: diabetes (three studies, 
RR 1.84, 95% CI 1.75 to 1.93, I2 0%); dyslipidaemia (three 
studies, RR 1.21, 95% CI 1.08 to 1.36, I2 80.6%) and hyper-
tension (three studies, RR 1.15, 95% CI 1.05 to 1.26, I2 
69.4%). Sensitivity analyses, restricting pooling to studies 
with the higher quality ratings, gave statistically significant 
evidence of the association between the comorbidity and 
BMI assessment in dyslipidaemia (four studies, RR 1.21, 
95% CI 1.15 to 1.28, I2 57.3%) and hypertension (eight 
studies, RR 1.26, 95% CI 1.10 to 1.43, I2 97.7%).

Findings of thematic analysis
Three themes were established from our thematic anal-
ysis of the qualitative studies: personnel, resources and 
systemic factors.

Personnel
The theme of personnel factors focused on two 
subthemes: roles and responsibilities and communica-
tions and discomfort. While nurse participants believed 
that weight assessment and management was part of their 
professional role, there was ambiguity about this among 
the medical participants. One General Practitioner (GP) 
noted “I don’t want to be weighing people every week. I don’t 
think that’s my role. I think it’s also not a good use of our expertise 
as generalist doctors. I think we’ve got other things that we could 
be doing”,47 (p. 7). There were variable views among GPs 
about their role in obesity prevention. The GPs asserted 
that patients should retain responsibility for their weight 
unless they have weight-related health issues: “Patients 
need to take some responsibility themselves. And if they know that 
they're carrying a bit of extra weight, they don't need to see a GP 
necessarily”,47 (p. 7): “I have a responsibility to make them aware 
that (their weight) is an issue where it’s clearly impacting on their 
(health). Do I have a responsibility to assist them with that? If 
they are looking for that assistance. I would have a responsibility 
to assist them or signpost them to what can assist them”,47 (p. 7). 
This finding was aligned with another study which found 
that weight-related measurements were only undertaken 
if part of routine practice.48 Although GPs and nurses 

Figure 3  Forest plot of risk ratios for BMI assessment associated with highest relative to lowest (reference) BMI category. BMI, 
body mass index. by copyright.
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perceived that patients lacked understanding of the 
health risks associated with increasing waist size, and 
that WC measurement could motivate patients to make 
healthy lifestyle changes, they did not routinely carry out 
this assessment.14

Our thematic analysis highlighted a second subtheme 
in relation to personnel factors namely: communications 
and discomfort. Primary care practitioners perceived that 
patients might feel uncomfortable or embarrassed about 
having their WC measured.14 Others expressed a pref-
erence for discussing weight with the patient within the 
context of existing, and possibly weight related, health 
issues47: “So, I have to say that I tend only to (raise weight for 
discussion) if I see it as relevant to the problem that they've got”,47 
(p. 7). They also thought that measuring waist might 
cause patient discomfort, particularly given the intimate 
nature of WC measurements,14 48 as a practice nurse high-
lighted: “It’s personal to go up and start putting your arms 
around a patient”,14 (p. 365). The need to consider cultural 
sensitivities was also reported: “Depends on the individual 
circumstances. Some patients don’t care, but if you’re a Muslim 
woman and very strict about it you wouldn’t want anybody other 
than a woman touching you, so it depends on your individual 
ethnic preferences and your personal preferences as well”,14 (p. 

368). This was further reinforced when primary care 
providers reported their own discomfort when measuring 
a person’s WC, more so, a person of a different gender 
to themselves: “five providers shared that obtaining a WCM 
(abbreviated for WC measurement) was “uncomfortable,” 
particularly if the patient was “large” and/or the opposite gender 
of the provider”,48 (p. 686).

Resources
The theme of resources included subthemes associated 
with time, equipment, costs, knowledge and training. 
All three qualitative studies referred to the challenges of 
time for appointments and consultations. One healthcare 
practitioner stated: “You don’t just take the measurement, 
you have to explain what it means so in itself it doesn’t take a 
moment does it, but then you’ve got quite a good length of topic 
of conversation to explain it”,14 (p. 368). Limited availability 
of equipment such as tape measures48 and lack of specific 
training on correct measuring technique14 were other 
barriers to primary care practitioners for undertaking 
WC measurements. However, it was noted that “the degree 
to which HCPs (abbreviated for health care professionals) 
felt comfortable about WCM appeared to be positively related to 
the increased experience of measuring waist size and to routine 

Heterogeneity (Q = 2042.8, df = 9, p < .001; I2 = 99.6%)
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Figure 4  Forest plot of risk ratios for BMI assessment associated with most relative to fewest (reference) number of 
comorbidities groups. BMI, body mass index.
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rather than ad hoc use of this measurement and negatively 
associated with patients being overweight or obese”,14 (p. 369), 
despite health care professionals noting that they had not 
received specific training related to implementing WC 
measurements.14 An additional barrier to obesity-related 
anthropometric assessments could be that primary care 
practitioners question the evidence-base for recom-
mended weight management interventions by clinical 
guidelines: “If someone’s got obesity, I'm kind of stuck. I can 
give them advice on what to do but I don't feel in many cases, 
that’s terribly helpful or terribly effective”,47 (p. 7).

Systemic factors
Two studies found systemic factors as barriers to under-
taking WC measurements.14 47 One study highlighted the 
limited human and financial resources offered to primary 
care services.47 Another referred to the need for greater 
organisational incentives for undertaking WC measure-
ments.14 Similarly, one primary care practitioner noted 
that the National Health Service contracts in the UK did 
not ‘prioritise or incentivise’ weight management within 
primary care settings.47 However, finance-related issues 
were not the only systemic factors highlighted. There 
were concerns about restrictive eligibility criteria for 
referring to specialised weight management services as 
summarised: “There was despondency among PCPs (abbrevi-
ated for primary care practitioners) that they had nowhere 
to refer overweight patients when weight was not (yet) impacting 
on their health, and even when patients had clinical weight 
issues, they were not eligible for some specialist care”,47 (p. 6). 
While findings were mainly related to service level issues, 
primary care practitioners argued that the inclusion of 
WC measurement within both quality and outcome 
frameworks could incentivise clinical practice.14

DISCUSSION
We are the first authors to have systematically reviewed, 
synthesised and integrated the published evidence from 
quantitative and qualitative studies on the enablers and 
barriers to implementing obesity-related anthropometric 
assessments in clinical practice. Our evidence synthesis 
revealed several important enablers and barriers to 
obesity assessments that could inform healthcare profes-
sionals and relevant stakeholders such as academic insti-
tutions, professional bodies and regulatory agencies.

Enablers
We found evidence from our meta-analysis indicating 
that an obesity assessment is most likely for patients with 
weight-related complications (‘comorbidities’). This 
finding was broadly consistent across countries and slightly 
strengthened among high quality studies (including for 
‘dyslipidaemia’ and ‘hypertension’). Similarly, the pres-
ence of ‘obesity-related comorbidities’ is reportedly one 
of the principal reasons cited by healthcare professionals 
for initiating weight management discussions.49 Although 
highly variable, we also found evidence to suggest that 

BMI assessment (‘recording’) was most likely among 
patients with the highest BMI. Overall, the results of our 
meta-analyses suggest that both excess weight and weight-
related complications encourage healthcare professionals 
to conduct obesity assessments in high-risk patients.

Convergent with this hypothesis, the findings of our 
thematic analysis revealed positive views among healthcare 
professionals about obesity assessments if they suspected 
that their patient’s excess weight was negatively impacting 
on their health.47 Healthcare professionals also expressed 
positive views about obesity assessments if part of routine 
practice,48 and because they could motivate patients to 
make healthy lifestyle changes.14 Indeed, frequent self-
weighing is associated with favourable weight loss, partic-
ularly among those with excess weight.50 This is consistent 
with findings of a recent systematic review of qualitative 
studies in which healthcare professionals expressed posi-
tive views on the usefulness of routine BMI assessment at 
every consultation alongside a treatment framework for 
discussing weight management with patients in primary 
care.51 Healthcare professionals should consider focusing 
on the health benefits of obesity assessments for clinical 
diagnosis and monitoring in all patients with visible signs 
of obesity, as part of their routine practice.

Findings from our meta-analyses also revealed evidence 
that obesity assessment was most likely for patients with 
socioeconomic deprivation in the UK, patients of ‘non-
white’ race/ethnicity in the UK and USA, and for female 
patients, particularly in the UK and USA. These results 
are likely partially explained by increasing obesity52 and 
higher clinical encounter rates with socioeconomic 
disadvantage groupings,53 healthcare professionals being 
more verbally dominant towards non-White than White 
patients,54 and a higher prevalence of severe obesity 
among women than men,55 respectively, in high-income 
countries. Healthcare professionals should be aware of 
these potential biases to ensure that they conduct routine 
obesity assessments in all high-risk patients regardless of 
their socioeconomic status, race/ethnicity and sex.

Barriers
Our thematic analysis revealed negative attitudes among 
healthcare professionals about patients with obesity and 
their role in obesity assessment and weight management, 
generally. They expressed views that patients, rather than 
healthcare professionals, should retain responsibility for, 
and lacked motivation to, address their weight issues.47 
Healthcare professionals expressed doubts about their 
patients’ understanding of health risks associated with 
the results of obesity assessments.14 Overall, these find-
ings suggest that weight stigma among healthcare profes-
sionals is a barrier to obesity assessments.

We found evidence that healthcare professionals 
expressed negative views about adequate training and 
equipment for obesity assessments.14 47 48 They expressed 
negative views on limited access to specialist weight 
management services and the evidence base for treat-
ments,47 as required after an obesity assessment and 
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diagnosis.3 There were expressions of discomfort about 
obtaining obesity assessments for patients of the opposite 
sex,48 which is consistent with previous research showing 
that patients often preferred to see a healthcare profes-
sional of the same-sex.56 Convergent with findings from 
our meta-analyses for patients with weight-related compli-
cations, healthcare professionals expressed apprehen-
sion to discuss weight in the absence of suspected health 
issues.47 A recently validated brief diagnostic screening 
tool (EOSS-2 Risk Tool) for predicting weight-related 
complications in patients with excess weight could 
provide healthcare professionals with a structured frame-
work for further investigations including obesity assess-
ments.57 Finally, healthcare professionals expressed lack 
of time,14 47 48 increased financial cost implications14 and 
lack of incentives in the health system14 47 as additional 
resource and systematic barriers to obesity assessment. 
Collectively, these findings strengthen the urgency for 
implementing recommendations to incorporate ‘formal 
teaching on the causes, mechanisms, and treatments of 
obesity’ into standard curricula for healthcare profes-
sionals by academic institutions, professional bodies, and 
regulatory agencies.58 It would encourage better adher-
ence to clinical practice guideline recommendations that 
BMI and WC measurements should be used for routine 
diagnosis and monitoring.3 10

Limitations
The applicability of our findings to encourage better 
adherence to clinical practice guideline recommenda-
tions is limited because results from meta-analyses were 
based on observational studies and slightly weakened 
or inconclusive for some patient factors, whereas only 
a small number of qualitative studies were reviewed. As 
the studies reviewed were predominately from the UK 
and USA, our findings might have limited applicability 
in other settings, especially in low/middle-income coun-
tries. Furthermore, we might have missed relevant studies 
for inclusion by using a streamlined rapid systematic 
review approach.

CONCLUSION
The key findings of our mixed-methods systematic review 
indicate that obesity-related anthropometric assessment 
in clinical practice is positively associated weight-related 
complications, socioeconomic deprivation, ‘non-white’ 
race/ethnicity and female sex among patients. Views 
of healthcare professionals were positive about obesity 
assessments when linked to patient health and if part of 
routine practice, but negative about their role, training, 
time, resources and incentives in the healthcare system. 
To encourage better adherence to clinical practice guide-
line recommendations, high-income countries should 
consider incorporating formal teaching of obesity medi-
cine into their academic institutions, professional bodies 
and regulatory agencies. Future research for developing 

and testing interventions should consider the enablers 
and barriers to obesity assessments identified in this study.
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