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ABSTRACT

Background: Severe obesity has increased more
than three-fold in prevalence over the past fif-
teen years in Europe and the United States. Cor-
rectly identifying severe obesity permits access
to mortality-reducing interventions. We aimed to
determine the accuracy of healthcare profes-
sionals (HCPs) in recognising severe obesity
and the frequency of body mass index (BMI)
assessment by HCPs. Methods: We performed
two cross-sectional surveys: one of 206 HCPs
in Ireland and Canada and another of 515
Irish hospital healthcare records. The first sur-
vey evaluated BMI estimation from photographs
and the second examined recording of weight
and height during outpatient clinic visits. Re-
sults: HCPs underestimated the BMI of severely
obese people by an average of 22% to 39%. For
a patient with a BMI of 52 kg/m?, 35.4% of family
physicians appreciated that the patient was se-
verely obese (BMI > 40 kg/m? compared with
81.0% of endocrinologists. During clinic visits
only 18.1% (n = 75), 1% (n = 4) and 0% (n = 0) of
patients had their respective weights, heights
and BMiIs recorded. Conclusions: HCPs fre-
quently fail to recognise severe obesity from
photographs and, in our centre, do not routinely
record weight or height. Whether patient out-
comes can be improved by measuring weight
and height during every HCP encounter war-
rants further study.
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1. INTRODUCTION

The obesity epidemic continues to provide challenges
to healthcare professionals (HCPs). American and Euro-
pean data suggest that the prevalence of obesity (body
mass index [BMI] > 30 kg/m?) has approximately dou-
bled over the past fifteen years [1-5]. Over the same time
period the prevalence of severe obesity (BMI > 40 kg/m?)
has increased three- to five-fold [6,7]. Obesity confers a
22% increase in overall mortality, a 48% increase in car-
diovascular disease (CVD) mortality and a 7% increase
in cancer mortality [8]. Moderate intentional weight loss
brings about multiple health benefits including a 24%
reduction in mortality at 8 years [9]. For people with se-
vere obesity bariatric surgery brings about a 24% reduc-
tion in mortality at 11 years and gastric bypass surgery
effects a 40% reduction in mortality at 7 years [10,11].

In order to obtain benefit from such evidence based
interventions, obese and severely obese people must be
correctly identified in order to permit referral to appro-
priate HCPs who can provide these interventions. When
recognised as obese, obese people receive higher levels
of dietary counseling than people of a similar BMI who
have not been recognised as obese [12-14]. The Ameri-
can Society for Metabolic and Bariatric Surgery recom-
mends that bariatric surgery be considered only for those
with severe obesity.

The accuracy of HCPs in recognising severe obesity is
poorly studied. Obesity (non-severe) recognition rates range
from 20% - 65% among physicians [12,13,15-17]. Data
on the accuracy of other HCPs in identifying obesity is
lacking. Similarly, there is a dearth of information on the
accuracy of any HCP in recognising severe obesity [17].

We sought to determine 1) the accuracy of HCPs in
identifying severe obesity by visual inspection and 2) the
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frequency of obesity screening in routine hospital prac-
tice. We hypothesised that HCPs frequently fail to rec-
ognise severe obesity and that clinician encounters rarely
involve determination of BMI.

2. METHODS

2.1. Survey of Healthcare Professionals’
Estimation of BMI

We performed a cross-sectional survey of healthcare
professionals in Ireland and in Canada in 2009. All con-
sultant endocrinologists in Ireland and all general practi-
tioners in south-east county Dublin and north county
Wicklow were invited to participate in this study. The
names and addresses of the physicians were obtained
from the 2009 Irish Medical Directory. Physiotherapists
and dietitians attending either the 2009 annual meeting
of either the Eastern branch of the Irish Society of Char-
tered Physiotherapists or a regional meeting of the Irish
Nutrition and Dietetic Institute were also recruited into
this study. The healthcare professionals working in Can-
ada who were invited to participate were: endocrinolo-
gists listed under the College of Physicians and Surgeons
of Newfoundland and Labrador; family doctors who
were registered as members of the Newfoundland and
Labrador chapter of the College of Family Physicians of
Canada; dietitians registered in Newfoundland and Lab-
rador; and physiotherapists registered with the Atlantic
Provinces’ Physiotherapy Associations.

We designed a questionnaire for this study, which
consisted of 5 pairs of photographs. Each pair was made
up of a front- and a side-on view of an obese person and
the photographs in each pair were placed adjacent to
each other. The photographs were full-length, did not
include the face, and were taken using a digital camera at
a distance of 2.5 meters (see Figures 1(a) and (b)). The
order in which the pairs of photographs were seen was
random and not related to body mass index (BMI). Re-
search participants were asked to estimate, by visual in-
spection of the photographs, the BMI of each of the 5
people photographed. The photographs were of people
attending a weight management clinic who were dressed
in usual attire and who provided informed consent to the
photographs being taken. Trained staff measured the
height of all patients using a stadiometer (Seca, Hamburg,
Germany) while the patient was standing erect without
shoes. Weight was measured to 0.1 kg using a manually
calibrated electronic scales (Seca, Hamburg, Germany)
with the patients in normal clothes, but without shoes.

The questionnaire was printed and sent, together with
an explanatory letter and a stamped addressed envelope,
to the Irish endocrinologists, the Irish general practitio-
ners and the Canadian healthcare professionals. High
quality paper was used to make this printed version of
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the questionnaire and each of the 3 pages contained a
maximum of four 11.5 cm x 8 cm size photographs. The
same questionnaire (containing the same photographs)
was presented, in PowerPoint® format, during presenta-
tions by one of the senior authors (DO’S) to the Irish
dietitians and to the Irish physiotherapists.

2.2. Survey of Healthcare Records
Documentation

We performed a systematic survey of a stratified ran-
dom sample of patient healthcare records. The healthcare
records belonged to patients who had appointments to
attend an out-patient clinic in an Irish university teaching
hospital during the week of the 15" to the 22" of Febru-
ary 2010. Before collecting the data, all clinics were
categorised into one of three groups (high, medium or
low) according to likelihood of the attending patients
being weighed for medical, nutrition or drug calculation
reasons. A random selection of clinics was taken from
each group. Examples of high likelihood clinics included
cardiology and gastroenterology while those viewed as
low likelihood included dermatology and psychiatry. All
healthcare records of patients due to attend the selected
clinics were examined for the recording of height, weight,
and waist circumference measurements during the clinic
visit and during the preceding year. Actual measure-
ments and clinic type were also noted. Healthcare record
thickness was quantified using calibrated calipers (see
Figure 2(b)). The healthcare records of patients who
failed to attend their clinic appointment were examined
for recording of measurements made during the preced-
ing year. The availability of equipment for measuring
height, weight and waist circumference at each selected
clinic was noted.

Approval was obtained from the hospital’s Clinical
Audit Committee and the hospital’s Medical Executive
was informed of the intention to carry out this survey.

2.3. Statistical Analyses

Data were entered and analysed using Version 18 of
the PASW Statistics software package (Chicago, IL,
USA). Data are expressed as median (interquartile range)
for continuous variables and as percentage (number) for
dichotomous variables. The independent-samples Kruskal-
Wallis test was used to test for significant differences
between groups in the estimated BMIs and the differ-
ences from actual BMIs. Chi-square tests were used to
compare proportions between groups.

3. RESULTS
3.1. Survey of Healthcare Professionals

The response rates for the postal surveys were 46.0%
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and 40.0% for Irish and Canadian endocrinologists re-
spectively and 22.6% and 10.6% for Irish and Canadian
general practitioners respectively. The response rates for
other Canadian HCPs were 17.7% for dietitians and
6.8% for physiotherapists. All HCPs who attended the
annual meetings completed the questionnaire (100% re-
sponse rate). Data were therefore available for 21 endo-
crinologists, 96 general practitioners (GPs), 50 dietitians
and 39 physiotherapists (total = 206).

On visual estimation HCPs underestimated the BMI of
obese people by an average of between 9% to 39%. Av-
erage underestimation was more marked for those with
severe obesity (22% to 39%) compared to those with
non-severe obesity (9% to 25%). For the person with a

-
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BMI of 52 kg/m? average BMI estimation for GPs was
38 kg/m* (35 - 40 kg/m?) compared with the average
consultant endocrinologist’s estimation of 42 kg/m? (40 -
45 kg/m?) (Table 1(a) and Figure 1(c)). 35.4% to 81.0%
(47.6% overall) of healthcare professionals failed to rec-
ognise that the same person (BMI 52 kg/m?) was se-
verely obese (BMI > 40 kg/m?) (Table 1(b) and Figure

1(d))-

3.2. Survey of Healthcare Records

Five hundred and fifteen (515) healthcare records were
identified from 26 clinics. This sample represented 20%
of clinics and 20% of patients due to attend all clinics.
100 patients did not attend their appointments during the
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Figure 1. (a) and (b), Example of a pair of front- and side-on photographic views used of
a person with a BMI of 52 kg/m?2. Research participants were asked to estimate BMI using
these photographs; (c) BMIs estimated by healthcare professionals using the photographs
in (a) and (b); (d) Proportion of healthcare professionals able to recognise that the photo-
graphed person had a BMI > 40 kg/m? (was severely obese).
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Table 1. (a) Estimated BMIs (kg/m?) for each of the images by each of the healthcare professional groups; (b) Proportion (%) of each

healthcare group that appreciated the correct class of obesity.

Estimated BMI (kg/m?)

Actual B;MI — -
o/ (E rldgi) (nG:P;e) D(Le:té%”)s (F;h):/ségs) (n 2 Izloe) p Value® p Value’
32 31(29-34)  29(28-31)  29(27-31)  28(26-28) 29 (27-31) <0.001 <0.001
40 32(30-35)  30(30-33)  30(29-32)  30(27-32)  30(29-33) 0.002 <0.001
51 40(38-49)  40(35-42)  40(37-45)  38(34-40) 40 (35-42) 0.044 <0.001
52 42(40-45)  38(35-40)  40(35-45)  39(33-42) 39 (35-43) 0.003 <0.001
72 50(45-58)  42(38-45)  47(40-50)  42(37-46) 44 (39-49) <0.001 <0.001

Data are expressed as Median (Interquartile Range). ®p Values for between group comparisons were calculated using Kruskall Wallis Analyses; °p Values for
comparing the entire group to the actual value were calculated using the one-sample t-test. BMI: Body mass index; Endos: Endocrinologists; GPs: General

Practitioners; Physios: Physiotherapists.

Actual Proportion that Recognised the Correct Obesity Class (%)
BMI (kg/m?) _ _ ; _ . _ _

Endos (n = 21) GPs (n = 96) Diets (n = 50) Physios (n = 39) All (n =206) p Value
32 71.4 (15) 44.3 (43) 36.0 (18) 21.1(8) 40.8 (84) 0.002
40 42.9 (9) 14.6 (14) 12.0 (6) 75(3) 15.5 (32) 0.002
51 61.9 (13) 50.0 (48) 62.0 (31) 475 (19) 53.6 (111) 0.376
52 81.0 (17) 35.4 (34) 56.0 (28) 48.7 (19) 47.6 (98) 0.001
72 95.2 (20) 71.9 (69) 78.0 (39) 66.7 (26) 74.8 (154) 0.081

Data are expressed as Percentage (Number); p Values were calculated using Chi Square Analyses; For BMI 32 kg/m?, proportion estimating a BMI > 30 kg/m?
are shown; For BMI of 40 kg/m?, proportion estimating a BMI > 35 kg/m? are shown; For the remaining BMIs (51 kg/m?, 52 kg/m?, 72 kg/m?), proportion
estimating a BMI > 40 kg/m? are shown. BMI: Body mass index; Endos: Endocrinologists; GPs: General Practitioners; Diets: Dietitians; Physios: Physiothera-

pists.

data collection period.

During the data collection period weight was recorded
for 18.1% (n = 75) of patients (Table 2). Height was
rarely measured (1.0% (n = 4)) and no patient had BMI
or waist circumference recorded (Table 2). All clinics
had weighing scales with annual calibration and all but
one had stadiometers. The majority of the clinics (76.9%
[n = 20]) had a measuring tape and two of them had a
BMI chart.

Only ten of the 26 medical clinics surveyed weighed
patients during the data collection period. Patients at-
tending these ten clinics had an 11.8% to 88.9% chance
of being weighed (Figure 2(a)). Eight percent (n = 6) of
patients newly presenting to the clinics were weighed in
contrast to 20.3% (n = 69) of the returning patients. The
sixteen clinics that did not measure patient weight in-
cluded psychiatry clinics, specialty medical clinics (car-
diology, respiratory, oncology and rheumatology) and
surgical clinics (gastrointestinal, orthopaedic, urology,
otolaryngology and gynaecology).

During the year preceding (and including) the data
collection period, 33.4% (n = 172) and 4.3% (n = 22) of
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Table 2. Proportion (%) of healthcare records which had an-
thropometric measurements recorded.

Proportion (%) of Healthcare Records with
Measurements Recorded

Measurement
During Visit During Preceding Year
(n = 415) (n =515y
Weight 18.1 (75) 33.4(172)
Height 1.0 (4) 43(22)
Waist Circumference 0(0) 1.4(7)
Body Mass Index 0(0) 0.4 (2)

Data are expressed as Percentage (number); ®Includes measurements made
during clinic visit; 100 patients did not attend their scheduled appointments
during the data collection period.

patients had their weight and height recorded (Table 2).
Older patients were more likely to have been weighed (p
= 0.011). Women tended to be weighed more often than
men (36.5% versus 30.6%, p = 0.160). The likelihood of
being weighed increased with increasing healthcare re-
cord thickness (Figure 2(b)).
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Figure 2. (a) Proportion (%) of patients
weighed during their outpatient clinic visit;
(b) Chart thickness measurement by cali-
pers.

4. DISCUSSION

Our study adds to the current literature by showing
that not only do physicians under-recognise obesity and
severe obesity, but so also do other HCPs. In addition to
poorly estimating BMI by visual inspection (of photo-
graphs), HCPs do not routinely record weight or height.
Fewer than 45% of HCPs recognised that a person with a
BMI of 32 kg/m? was obese and fewer than 50% of
HCPs recognised that a person with a BMI of 52 kg/m?
was severely obese. Weight was recorded for fewer than
20% of patients attending hospital medical clinics. The
gathered data suggest that endocrinologists were best at
estimating BMI in the obese and in the severely obese,
perhaps reflecting greater contact with obese individuals.

The association between healthcare record thickness
and the probability of being weighed at a medical clinic
is a novel finding. It could suggest an acknowledgement
by patients or HCPs of the value of frequent weight
checks for patients with multiple illnesses. Alternatively,
it may reflect a desire by patients who seek the care of
multiple HCPs to be regularly weighed. Equally, the
possibility that the finding is a statistical aberration can-
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not be excluded.

Our findings are in keeping with those of the existing
literature. Hendershot et al. compared the measured
weights and heights of 110 trauma patients to the values
estimated by HCPs and found that just 21% of treating
physicians and nurses correctly recognised obese patients
as having a BMI greater than 30 kg/m? [18]. Melamed et
al. determined that no more than 24.4% of obese patients
were diagnosed with obesity by their family physicians
[19]. Melamed et al. also noted that just 35.3% of pa-
tients had their BMI documented by their family physi-
cians. Lopez-Jimenez et al. observed that only 14% of
patients treated for acute myocardial infarction had their
BMI documented in their healthcare records although
weight and height were recorded in 98.9% and 97.8% of
these patients respectively [20].

One of the limitations of the study is that the results
may not be generalisable to HCPs dealing with other
racial or ethnic groups because all the photographs used
were of white people. Another limitation is that we used
photographs as a proxy for visual inspection—we did not
ask HCPs to directly estimate body mass index. We con-
tend, however, that this is unlikely to explain obesity
under-recognition—in our study 44% of family physi-
cians recognised obesity in a patient with a BMI of 32
kg/m? which is much greater than an actual obesity rec-
ognition rate of 24.4% by family physicians [19]. An
additional study shortcoming is that for some of the
HCP groups the questionnaire was sent, in printed format,
to individual HCPs whereas for other HCP groups the
questionnaire was presented, in Powerpoint® format, to
groups of HCPs. The poor response rate to the postal
survey (10.6% - 46.0%) is a further drawback to this
endeavour. It is likely, however, that the selection bias
produced by this response rate is in favour of more accu-
rate BMI estimations as the respondents may represent
the HCPs who are more confident of their BMI estima-
tion ability.

We conclude that appropriate therapy may not be of-
fered to the obese or to the severely obese due to a lack
of accurate diagnosis of their condition. Obesity is a risk
factor for a wide range of chronic illnesses and can
worsen disease severity and can adversely affect treat-
ment outcomes [21-28]. Conversely obesity management
can improve outcomes for multiple diseases [24-26,29].
Our findings reinforce the need for all HCP-patient en-
counters to involve routine measurement of weight and
height.
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