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Biostatistics Project Template 

Journal Article 1: Examining the validity of body mass index calculated using 

height and weight data from the US driver license 

Citation:Chernenko, A., Meeks, H. and Smith, K. (2019). Examining validity of body 

mass index calculated using height and weight data from the US driver license. BMC 

Public Health, 19(1). 

Summary: This article deals with discrepancies between self-reported height and 

weight, as per the driving license records and clinical measurements of the same 

parameters, obtained from one of the largest healthcare providers in Utah. The 

authors found that the individuals tended to overestimate their height and 

underestimate their weights on their driving license. This led to lower BMI values 

when data from driving licenses were used compared to their clinical measurements. 

However, at the higher end of BMI values, accurate categorization was possible for 

self-reported values. Both BMI values yielded comparable risk estimates.  

Stats used: 

Sex-specific descriptive statistics were obtained to figure out differences between 

driving license data and clinical data and calculate BMI values for both. 

Furthermore, the journal article employed the Paired Wilcoxon signed rank test to 

evaluate the differences between mean height, weight, and BMI for both clinical 

measurements data and driving license data. Wilcoxon test was used because the 

differences between the two sets were not normally distributed and variances in the 

datasets were not equal.  

Furthermore, cross-classifications of both sets of BMI values were done to determine 

the classification of BMI (driving licenses obtained values) into the BMI categories 

(Underweight, normal, overweight, etc.).  

Then, logistic regression models were created using the available data to estimate 

the chance/likelihood of a person having Type II diabetes using both sets of BMI 

values. 

 

Journal article 2: Predictors of teenage pregnancy in Ethiopia: a multilevel 

analysis 

Citation:Birhanu, B., Kebede, D., Kahsay, A. and Belachew, A. (2019). Predictors of 

teenage pregnancy in Ethiopia: a multilevel analysis. BMC Public Health, 19(1). 

Summary: This article aims to study the different factors behind the adolescent 

pregnancy (pregnancy before the age of 20 years) rates in Ethiopia using a 

multilevel analysis rather than an individual level analysis of specific characteristics. 

Data for the study was obtained from 2016 Ethiopian Demographic and Health 

Survey (EDHS), with a two-stage cluster design (stratified cluster design) which had 

enumeration areas (Geographic area consisting of several households) as the first 

stage and individual households as the second stage to develop a two-stage model. 
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Six hundred forty-five enumeration areas with 2679 women in the age group of 20-24 

were included in the study. Close to 83% of the Ethiopian population lives in rural 

areas, and the economy is driven mainly by the agricultural sector. It was found that 

close to 80% of women in the age group of 20-24 experienced pregnancy during 

their adolescence. Several factors were positively associated with the likelihood of 

teenage pregnancy like being sexually active before the age of 15, being married 

before the age of 15, living in a rural area and living in an area with lower percentage 

users of contraceptives.  

Stats used: 

Multilevel regression analysis was used to create a model for the data at hand, with 

both fixed effect for individual and community level factors and a random effect for 

between communities’ variation.  The log of the probability of teenage pregnancy 

(given by “π” ) was modeled using individual and community level variables.  

 

Here, “i” is the individual while “j” term refers to community/enumeration area term. 

The intercept terms and fixed coefficients (Betas) were different for each community 

while “u” was used to account for the random effect. Community-level variation was 

given by the intra-class correlation coefficient (ICC). Various diagnostic tests were 

done on the model like interaction effect amongst the independent variables, 

multicollinearity using variance inflation factors (VIF), etc. Akaike’s Information 

Criterion (AIC) was also employed to select the model with the least AIC. The 

goodness of fit was tested using Hosmer-Lemeshow stats, and it was found to be 

insignificant. Model’s predictive ability was tested ROC values, which was found to 

be 85.04%, which implied that the model was reasonably good. Wald stats were 

computed to test statistically significant association. 

Journal article 3: Predicting coronary artery disease: a comparison between 

two data mining algorithms 

Citation:Ayatollahi, H., Gholamhosseini, L. and Salehi, M. (2019). Predicting 

coronary artery disease: a comparison between two data mining algorithms. BMC 

Public Health, 19(1). 

Summary: This article employed artificial neural networks (ANNs) and support 

vector machines (SVMs) to predict coronary artery diseases. The required data for 

this journal article was obtained from three hospitals, which are with the AJA 

University of Medical Sciences. The dataset consisted of 1324 patients who were 

hospitalized with coronary artery disease. The dataset consisted of 25 variables 

(namely checklists along with the guidelines given by the Cleveland heart disease 

policy of University of California repository). They included age, gender, weight, 

marital status, occupation, blood pressure, diabetes, LDL, HDL levels, etc.  

Stats: 
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Descriptive stats were generated, which showed that the majority of the people in the 

dataset were men and in the age group of 54-62.   

Using the dataset, it was first normalized and cleansed for further application. Of the 

total dataset, 70% of it was used for training, and the rest, 30% was allocated for 

testing the predictive capability of the models developed. All 25 variables in the 

dataset were used as input to the models and weighted to fit the multilayer ANN 

model. The variables selected were: gender, occupation, place of residence, family 

history, smoking status, comorbidity, mean value of pulse rate, TST waves status, 

hypertension history, chest pain, cholesterol, triglyceride, blood glucose level and 

creatinine level. The goodness of fit was appropriate for the ANN models, with low 

values of mean squared errors and relative error. For the ANN model, the PPV value 

was determined using the area under the ROC curve, which showed that the ANN 

model had high PPV. 

Cohen’s Kappa coefficient and F-measures were computed to figure out the PPV of 

SMV models. These measures indicated that the SVM model had high power and 

sensitivity in classification and prediction of coronary artery diseases. SVM model 

had better predictive power than the ANN model. The area under the ROC curve 

was higher for the SVM model. Other tests like Hosmer-Lemeshow goodness of fit 

test and mean absolute percentage error (MAPE), sensitivity, and specificity were 

used to evaluate the two models as well. 

Journal article 4: Can HIV service data be used for surveillance purposes? A 

case study in Guangzhou, China 

Citation: Cheng, W., Xu, H., Zhong, F., Pan, S., Tucker, J., Weir, S., Zhao, J. and 

Tang, W. (2018). Can HIV service data be used for surveillance purposes?: a case 

study in Guangzhou, China. BMC Public Health, 18(1). 

Summary: This article examines whether the data obtained from an enhanced HIV 

sentinel surveillance (HSS+) and HIV service were in agreement with each other and 

also, to check if testing service data could be used for surveillance purposes. 

Surveillance data were gathered from HIV sentinel surveillance conducted annually 

among men who have sex with men (MSM) during the period from 2009 to 2013 in 

Guangzhou, China. The HIV service data were obtained from the China-Bill & 

Melinda Gates Foundation Cooperation Program on HIV Prevention and Care 

(China-Gates HIV Program) in Guangzhou between 2009 and 2013. 2224 & 5311 

MSM people were in the surveillance and service datasets. The HSS+ dataset 

showed that the prevalence of HIV exhibited a significant rise from 3.9% in 2009 to 

11.4% in 2013 , p-value of the trend < 0.001, and the data from the HIV service 

showed  that the prevalence of HIV among MSM folks during the corresponding 

period also showed an increase from 6.2% to 8.9% (p-value of trend = 0.025).  Also, 

the study showed that the condom usage rates were somewhat similar between the 

service and surveillance datasets and were found to be consistent from 2009 to 

2013.  

Therefore, the article concluded that the HIV service data underestimated the HIV 

prevalence rates in comparison to the HSS+ (surveillance) datasets.  
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Stats used: 

The datasets were cleaned using EpiData 3.1 and MS Excel 2003. Statistical 

analysis like descriptive analysis was carried to identify the trends among 

demographic and behavioural variables. Chi-square test were conducted to figure 

out if there were any differences between the surveillance and service datasets. 

Armitage trend test was used to figure out the statistical significance of trends 

between 2009 and 2013 (the time period of the datasets).  

Journal article 5: Validating Fitbit Zip for monitoring physical activity of 

children in school: a cross-sectional study 

Citation:Mooses, K., Oja, M., Reisberg, S., Vilo, J. and Kull, M. (2018). Validating 

Fitbit Zip for monitoring physical activity of children in school: a cross-sectional 

study. BMC Public Health, 18(1). 

Summary: Study was used to check if data from Fitbit Zip was accurate enough to 

be used for monitoring the physical activity of grade school kids, using accelerometer 

data as the second data source for checking the validity of the Fitbit Zero data.  

There was a strong correlation in the number of steps in all the segments of the in-

school activities between the accelerometer and the Fitbit Zip (r = 0.85–0.96, P < 

0.001). The Fitbit Zip overestimated the number of steps in all segments, with the 

greatest overestimation being present in physical education lessons (345 steps). As 

for physical activities intensities, the agreement between the two devices in physical 

education and recess was rather moderate for MVPA minutes (r = 0.56 and r = 0.72, 

P < 0.001, respectively) and quite strong for sedentary time (r = 0.85 and r = 0.87, P 

< 0.001, respectively). During the class time, the correlation was weak for MVPA 

minutes (r = 0.24, p-value < 0.001) and moderate for sedentary time (r = 0.57, p-

value < 0.001). For the total in-school time of students, the correlation between the 

two devices was very strong for steps taken (r = 0.98, p-value < 0.001), MVPA (r = 

0.80, p-value < 0.001) and sedentary time (r = 0.94, p-value < 0.001) 

Stats: Dataset consisted of Fitbit Zip and ActiGraph GT3x-BT accelerometer data 

obtained from 147 third grade students. It had the number of steps, minutes of 

moderate to vigorous physical activity (MVPA), and sedentary minutes. Correlation 

tests were employed to test the validity of data from both the sources using Bland-

Altman analysis and Spearman’s correlation measures. 


