
© Law, M., Stewart, D., Pollock, N., Letts, L. Bosch, J., & Westmorland, M. 
McMaster University, Hamilton, Ontario.  Form used with written permission by Dr. N Pollock and Dr. L Letts 

1 

Critical Review Form – Quantitative Studies 
 

Written by Eliana Witchell, MSc, RD 
Founder and CEO (Chief Eating Officer) at Eat ;Different RD 

www.eatdifferentrd.com 
 

Article Title: Sugar Sweetened Beverages, Serum Uric Acid, and Blood Pressure in Adolescents 
 
Reference: (Nguyen, Choi, Lustig, & Hsu, 2009) 
 
URL: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2727470/pdf/nihms119521.pdf  
 
CITATION Provide the full citation for this article in APA format: 

 
Nguyen S, Choi HK, Lustig R, and Hsu C.  2009. Sugar Sweetened Beverages, Serum 
Uric Acid, and Blood Pressure in Adolescents.  J Pediatr, 154(6):807-813.  
 

STUDY PURPOSE 
 
Was the purpose 
stated clearly? 
 
X Yes 

 No 
 

Outline the purpose of the study. How does the study apply to your research question? 
 
To evaluate whether the consumption of sugar sweetened beverages is associated with 
higher serum uric acid levels and with higher blood pressure, in a nationally 
representative sample of adolescents. 

LITERATURE 
 
Was relevant background 
literature reviewed? 
X Yes 

 No 
 

Describe the justification of the need for this study: 
 
Adolescents getting ~13% of caloric energy from sweetened beverages.  Links have 
been made with fructose, increase in uric acid in adults; and links with increased uric 
acid, risk of CVD and risk of HTN. 
 
Wanted to see if any links exist for adolescents.  

DESIGN 
 

 Randomized (RCT) 
 cohort 
 single case design 
 before and after 
 case-control 

X cross-sectional 
 case study 

 

Describe the study design. Was the design appropriate for the study question? (e.g., 
for knowledge level about this issue, outcomes, ethical issues, etc.): 
 
Appropriate for exploration of any possible correlation, given lack of information in 
this area. 
 

- Cannot draw any cause and effect from this study (beyond the group being 
studied), as it is impossible to know if all the factors were included in 
evaluation. 

 
Specify any biases that may have been operating and the direction of their influence 
on the results: 
 

- Likely limited selection bias (as much as can be limited in a cross-sectional 
study). 

- Recruitment season not specified, so possible seasonality bias, although with 
NHANES possibly recruitment done all year around 

- Measurement bias – less likely an issue as sample is regularly tested as part 
of national census;  

- Recall/Memory bias likely as NHANES uses 24 hr food recall (computer-
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assisted dietary interview system with multiple-pass format and standardized 
probes). – likely food intakes underreported.  
 
 

SAMPLE 
 
N =4867 
Was the sample described 
in detail? 
X Yes 

 No 
 
Was sample size 
justified? 

 Yes 
 No 

x N/A 
 

Sampling (who; characteristics; how many; how was sampling done?) If more than 
one group, was there similarity between the groups?: 
 
N=4867 adolescents, excluding pregnant adolescents and those on anti hypertensive 
meds. 
 
Sampling for NHANES is a complex, multistage, probability sampling design, where 
oversampling in certain populations is done for accuracy (in this case adolescents, and 
minorities).  5000 people surveyed every year, including full medical and in-home 
dietary assessments. 
 
Describe ethics procedures. Was informed consent obtained?: 
 
NHANES protocol reviewed by National Center for Health Statistic’s Institutional 
Review Board, informed consent and assent were obtained. 
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OUTCOMES 
 
Were the outcome 
measures reliable? 
X Yes 

 No 
 Not addressed 

 
Were the outcome 
measures valid? 
X Yes 

 No 
 Not addressed 

 

Specify the frequency of outcome measurement (i.e., pre, post, follow-up): 
 
Frequency – 1 in-home medical interview; 1 physical examination; up to 4 BP tests 
(averaged) 
Outcome areas:  
   
Medical Interview: 

- Race/ethnicity, medical history, medication use, smoking 
Physical examination: 

- Age, weight, height, BMI, BP 
24 hr food recall: 

- Computer-assisted interview system with multiple pass format and 
standardized probes.  Included weekday and weekend.  3 data sets: total 
nutrients file, individual food files, pyramid services intake (to provide info 
on fiber, sodium, caffeine, total calories, alcohol, sweetened beverages, 
juices, diet beverages, milk beverages). – beverages based on serving sizes. 

Uric acid: 
- Blood test, procedure referenced. 

INTERVENTION 
 
Intervention was described 
in detail? 
X Yes 

 No 
 Not addressed 

 
Contamination was 
avoided? 

 Yes 
 No 
 Not addressed 

x  N/A – no intervention 
group 
 
Co-intervention was 
avoided? 

 Yes 
 No 
   Not addressed  

x N/A – no intervention 
group 
 

Provide a short description of the intervention (focus, who delivered it, how often, 
setting). Could the intervention be replicated in practice? 
 
Exploratory study looking at demographics, physical examination, medical 
information, and serum uric acid. 
 
No intervention, but assessments can be duplicated with information provided. 



© Law, M., Stewart, D., Pollock, N., Letts, L. Bosch, J., & Westmorland, M. 
McMaster University, Hamilton, Ontario.  Form used with written permission by Dr. N Pollock and Dr. L Letts 

4 

RESULTS 
 
Results were reported in 
terms of statistical 
significance? 
X Yes 

 No 
 N/A 
 Not addressed 

 
Were the analysis 
method(s) appropriate? 
 X Yes + adjustments 

 No 
 Not addressed 

 

What were the results? Were they statistically significant (i.e., p < 0.05)? If not 
statistically significant, was study big enough to show an important difference if it 
should occur? If there were multiple outcomes, was that taken into account for the 
statistical analysis? 
 
Demographics: 

- 82.5% of adolescents drink 1+ sweetened drink/d 
- higher sweetened bev intake associated with older age and male; eating 

higher total calories per day, having higher sodium and caffeine intake per 
day; drinking higher amounts of alcohol or smoking more cigarettes per day; 
drinking lower amount of milk and diet beverages. 

 
Association of uric acid and BP: 

- In adjusted model, serum uric acid levels increased by 0.18mg/dL in 
adolescents in the highest category of sugar sweetened bev (vs. lowest 
category of sweetened bev) [p=0.01] – NOTE: this is a very small difference 
in uric acid concentrations.  

o [In adult populations – 0.18mg/dL associated with 50% increased 
risk of gout in extreme groups (ref 11, 24); other study: 1mg/dL 
serum uric acid was associated with 7% increased risk of 
development of kidney disease or death (adjusted) (ref 25). – may or 
may not be clinically significant. 

- Age and total calories were positively associated with sugar sweetened 
beverages; negatively associated with systolic BP (masking effect in 
unadjusted model).  Adjusted model: sweetened bev consumption was 
associated with higher Systolic BP (z-score difference of 0.17) [p=0.03].  
Note: small difference in systolic BP.   

o In adult population z-score difference of 0.17 represents 2 mmHg – 
which when reduced in normotensive adult population, would lower 
stroke mortality by 10% and ischemic heart disease by 7% (ref 26).  – 
Could be a significant reduction in CVD. 

- No association with sweetened beverage and Diastolic BP 
- Fruit juice not independently associated with serum uric acid or BP 
- Effects were not modified by BMI or weight. 

Clinical importance was 
reported? 
X Yes – somewhat in 
discussion 

 No 
 Not addressed 

 

What was the clinical importance of the results? Were differences between groups 
clinically meaningful? (if applicable) 
 
It was explained that although the differences in serum uric acid and systolic BP were 
small, they could account for effects on chronic disease (gout and kidney disease; 
CVD respectively). 

Drop-outs were reported? 
 Yes 

x No 
 

Did any participants drop out from the study? Why? (Were reasons given and were 
drop-outs handled appropriately?) 
 

- None reported from NHANES, although the census appears to be a 1-time in-
home interview, physical assessment, and computerized 24 hour recall… as it 
is a census, it might be mandatory. 

CONCLUSIONS AND 
IMPLICATIONS 
 
Conclusions were 
appropriate given study 
methods and results 

What did the study conclude? What are the implications of these results for practice? 
What were the main limitations or biases in the study? 
 
A relationship exists between sugar sweetened beverages and uric acid for this cohort; 
and between sugar sweetened beverages and systolic BP for this cohort.  More 
research needs to be done in this area. This study agrees with findings from other 



© Law, M., Stewart, D., Pollock, N., Letts, L. Bosch, J., & Westmorland, M. 
McMaster University, Hamilton, Ontario.  Form used with written permission by Dr. N Pollock and Dr. L Letts 

5 

X Yes 
 No 

 

studies on a relationship between BP, uric acid and fructose sweetened beverages.  
 
Reducing sugar sweetened beverages could be beneficial to all adolescents as weight 
was not associated with any of the findings. 

Strengths and 
Limitations 

Strengths: 
- Study includes national representative population 
- N is a large number 
- Rigorously performed for census, allowing for adjustment of confounding 

factors that smaller studies could not (e.g. BMI, smoking, alcohol, caffeine 
intake, other dietary factors). 
 

Limitations: 
- 24 Hr Recall is not best tool to assess dietary intake for 1 day – thus 

information could be under reported 
- Computer usage – random measurement errors exist (misclassification bias), 

may also have diminished observed effect size 
- P-values (0.01) very close to statistical threshold of 0.05 – so possibility of 

false positives based on chance. 
- Lacking family history for Gout and HTN… kids with parents who have gout 

or HTN could have higher serum uric acid or higher systolic BP. 
- Cross-sectional study – cannot demonstrate the causation that sugar 

sweetened bev increase serum uric acid or systolic BP.  However it appears a 
relationship exists. 

 
References I used to look up information about the NHANES study: 
https://www.cdc.gov/nchs/tutorials/nhanes/SurveyDesign/SampleDesign/intro.htm  
 
 
 
 
 
 
 
 
 
 
 
 
 
For more information on how to read and assess journal articles and research studies please see the following: 
 
For guidelines on how to read research studies please go to: http://srs-mcmaster.ca/wp-
content/uploads/2015/04/Guidelines-for-Critical-Review-Form-Quantiative-Studies-English.pdf  
 
For a blank copy of this assessment form, please go to: http://srs-mcmaster.ca/wp-content/uploads/2015/04/Critical-
Review-Form-Quantitative-Studies-English.pdf  


