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Abstract
Introduction: Sugar-sweetened beverages (SSBs) are a major source of added calories in the American diet,
with signiXcant adverse health outcomes. However, intake of SSBs is not commonly assessed in the clinical
setting. In some populations with health disparities there is a higher consumption of caloric beverages,
contributing to increased cardiometabolic risk. Family medicine residency clinics often provide services for the
underserved population, and may encounter additional barriers in nutritional assessment.
Methods: Our study, conducted at a residency clinic in Omaha, Nebraska, utilized the abbreviated Beverage
Intake Questionnaire 15 (BEVQ-15). We surveyed 310 patients over a 3-month period.
Results: Consumption of SSBs in our sample was signiXcantly higher than that of the nonclinic population of
Nebraska (P<0.001). Fifty-six percent of resident clinic respondents reportedly consumed at least one SSB
daily, resulting in an average intake of 244 kilocalories. Intake was signiXcantly higher in males, younger
patients, those with lower socioeconomic status, and Latinos. While the majority of the study population was
obese, there was no direct correlation between weight and SSB intake. The survey required less than 3 minutes
to complete. Future interventions may focus on reduction of SSB intake and promotion of water consumption.
Conclusions: Assessment of SSB intake in a family medicine residency clinic can be easily conducted,
providing opportunities for clinical providers to suggest patient-speciXc modiXable behaviors. As the obesity
epidemic continues to progress, point-of-care intervention to reduce SSB consumption may help reduce
cardiometabolic risk and improve health outcomes.

Background
Obesity is an ongoing pandemic of complex etiology.1 Sugar-sweetened beverages (SSBs) have been implicated
since they are the primary source of added sugars in the American diet,2-4 contributing up to 50% of excess calories5
with lower satiety6 and adverse metabolic effects.2 Cardiovascular disease and type 2 diabetes may be increased
independent of obesity.7 In addition, SSB consumption is reportedly higher in males, non-Hispanic blacks, and lowincome families,3 further aggravating undesirable health outcomes and costs.8
Reduction of consumption of SSBs has been found to be signiXcantly beneXcial,9 although direct causality has yet
to be established.10 There is a gap in the assessment of SSB intake in the family medicine practice population using
a formal validated tool.11 In addition, medical residents who practice in family medicine clinics may have additional
barriers to optimal nutritional counseling, including patient health disparities and literacy limitations.12,13 The
Beverage Intake Questionnaire 15 (BEVQ-15) is a brief measure of habitual SSB intake.14 It has been extensively
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validated in conjunction with the Food Frequency Questionnaire14,15,19 in our local population,15 nationally, and
internationally.16-18
Our observational study was aimed at assessing the beverage consumption of adult patients in a family medicine
residency clinic that has a predominantly underserved population, as the Xrst step toward developing an intervention
to mitigate consumption.

Methods
The BEVQ-15 quantiXes the intake of SSBs, water, and alcohol, in guid ounces. There are Xve categories of SSBs:
regular soft drinks, tea/coffee with cream, sweetened juice drink, sweet tea, and energy drinks. Conversion into
caloric energy was conducted using a key provided by the author of the survey. IRB clearance (375-5 EX) was
obtained from the Institutional Review Board at the University of Nebraska Medical Center. Over a 3-month period,
310 patients were recruited by research assistants from the family medicine resident clinics. After patients were
placed in an exam room and before the physician arrived, patients were approached by a research assistant.
Patients who did not speak either English or Spanish were excluded. Following verbal consent, the patient received a
copy of the survey. One patient declined the survey due to lack of interest.

Results
The study population was predominantly Caucasian and female, with a mean age of 47.9 years (SD=16.5, range
19-96 years, Table 1). A large majority (83.3%) were overweight, obese or extremely obese, and insurance status was
evenly distributed between private and others (Medicaid, Medicare or self-pay). On average, completion of the
survey took less than 3 minutes. Regular soft drinks were the predominant caloric beverage consumed, followed by
100% juice and whole milk (Table 2). Average water consumption was 34.99 ounces per day.
Of the sample, 55.9% consumed one or more sugar-sweetened beverages daily. The average daily consumption of
all beverages was 487.79 kilocalories (kcal; SD=435.9, range 0-2,516.5) with 243.9 kcal (SD=278.2, range 0-1,470)
from SSBs.
A higher intake of total beverages and SSBs was seen in males compared to females (P<0.001 and P=0.002,
respectively, Table 1), and intake of total beverages and SSBs were found to decline with increasing age (P=0.027
and P=0.049, respectively). Overall beverage consumption was higher in the Latino subgroup when compared to
whites (P=0.040), but no ethnic differences were noted for SSB intake (P=0.095). Insurance status was used as a
surrogate for socioeconomic status; signiXcantly higher caloric intake of all beverages (P=0.010) and SSBs
(P=0.014) were noted in the group with Medicaid when compared to those with private insurance. There were no
signiXcant differences in total caloric intake of beverages from SSBs across BMI categories. Intake of total
beverages (r=-.126, P=0.027) and SSBs (r=-.112, P=0.049) were found to decline with increasing age.

Discussion
To our knowledge, this is the Xrst report of beverage intake using the BEVQ-15 in a resident teaching clinic
population. The daily consumption of SSBs in our study sample (55.9%) was signiXcantly higher than the daily
consumption of SSBs for the general population of Nebraska (26.8%; P<0.001).20 Our analysis revealed that younger
adult men and those with assumed lower socioeconomic status had signiXcantly higher consumption of SSBs than
the other respondents in our study. Though a majority of our study group was overweight or obese, we did not detect
a direct relationship with body weight. The American Heart Association recommends daily added-sugar intake less
than 100-150 kcal.21 Hence, an average intake of 244 kcals from SSBs makes it a critical factor for mitigation.
Substituting water for SSBs is encouraged.22
Strengths of our study include a large sample size and strong representation of minority groups. The BEVQ-15 is
much shorter than most food frequency questionnaires; the completion time for our sample was similar to previous
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reports.15 The BEVQ-15 has a readability score of grade 4.8,15 which is suited for a sample of patients who may
have reduced literacy.
Study limitations include the typical constraints of self-reported data, including potential underreporting of SSB
consumption due to social desirability bias and other factors.6 Since the majority of our study population was
already overweight or obese, a direct relationship to BMI was dimcult to examine. We did not include confounding
factors such as smoking status or medications. Our results mirrored results of a Centers for Disease Control and
Prevention study, which found the highest consumption rates of SSBs among younger men (18-24 years); however,
this group is also the least likely to be seen in a family medicine clinic,20 which could affect the generalizability of
our results. Future studies using a biomarker for SSB consumption, or using a computerized survey could provide
more reliable results.23,24
The BEVQ-15 has been found to be valid and reliable.14,15 Its brevity allows clinic providers to rapidly assess SSB
consumption which, in turn, enables them to provide targeted feedback speciXc to each patient.18,25,26 Attitudes and
opinions of the providers about the usefulness of the tool’s results could additionally be incorporated in prospective
studies to enhance outcomes.
There is evidence that decreasing SSBs would help prevent obesity progression in children and adults, although
short-term weight loss may not be evident.4,27 Based on our study, we recommend that residents be educated to
include assessment of SSBs as part of a comprehensive clinical assessment, particularly in areas with large health
disparities. Current resident physicians will be at the forefront in the treatment of the obesity epidemic and will
require tools that are effective and emcient. Eventual translation into a timely intervention at the point of care to
promote healthy drinking habits could contribute to improved cardiometabolic risk, and eventually to lower health
care costs.8
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