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Building healthier communities by preventing 

diabetes and obesity through healthcare and research



Disclaimer

• The views and opinions expressed in this presentation and 
on any materials provided herewith are solely those of the 
presenter[s] and do not necessarily reflect the official policy 
or position of TennCare.

• The speakers for Early Screening for Diabetes, 
Hypertension, and Depression are not employed by or agents 
of TennCare.



Fundamental Questions

• Why The Concern?

• Scope of the Problem  

• Current Screening Recommendations

• What Are We Screening For?
Disease Prevention 
Timely Diagnosis 
Preventing Complications 
Management of the Disease and its Complications

• Lifedoc Population health initiative
Characterization of the Population
Understanding Risk Profiling
Identifying Gaps of Care

• Conclusions & Recommendations



Why The Concerns?
DEPRESSIVE 

DISORDER (DD)
 In 2015, 16.1 million over the age of 

18 reported > 1 DD episode in the 
past year. 

 3.7% of all U.S. disability-adjusted 
life years.

 Increased lifetime risk of suicide

 The yearly estimated cost is 
$210.5B

 Despite high prevalence, only 5% of 
adults are screened at PCP

TYPE 2 
DIABETES (T2D)
 In 2020 13% of all US adults have T2D, 

& 34.5% (88M) prediabetes

 21.4% of Pts were not aware and only 
15.3% were aware of Pre-T2D.

 7th leading cause of death in the US in 
2017.

 In 2017 total cost = $327 billion and 
diabetes-related medical expenditures 
nearly $404 billion.

 Early intervention reduces both all-
cause and T2D-related mortality, as 
well as MI risk after 10-20 years of 
intervention

HYPERTENSION 
(HTN)

 Affects approx. 47% (116 million of US 
adults)

 46% of adults with HTN are unaware they 
have it.

 Only ~42% of the Adults with HTN are 
Diagnosed and Treated

 In 2020, >670,000 US deaths had HTN as 
the primary cause.

 HTN costs about $131B a year. 

 There is strong evidence that screening 
for HTN reduces the incidence of 
cardiovascular events. 

American Family Physician ,October 15, 2018, Volume 98, Number 8, 
JAMA August 24/31, 2021 Volume 326, Number 8 

Endocrinol Metab Clin North Am. 2021 September ; 50(3): 369–385American Family Physician



How we have been doing?
Prevalence of Hypertension by State in 2013 and 2020



How we have been doing?
Age–standardized Percentage of Adults Meeting Criteria 
for Depression By State

BRFSS USA, 2006 and 2008



How we have been doing?
Prevalence of Diagnosed Diabetes and Obesity in Adults 
by State/County 2004 to 2019



Current Screening Recommendations



A.
Should be implemented in all adults, pregnant women and 
adolescents 12-18 yr. with adequate systems in place to 

ensure accurate diagnosis, treatment, and follow-up

B. The PHQ-2 is an accepted initial screening all ages. If  
positive, the PHQ-9 or interview is recommended.

C. Pregnant women should be screened at least once during 
pregnancy and again 4-8 wks. after EPDS or PHQ-9.

D.
Older adults can be screened using PHQ-2, PHQ-9, 

Cornell Scale for Depression in Dementia, or Geriatric 
Depression Scale.

E. When screening is positive, the diagnosis should be 
confirmed using criteria from the DSM-MD, 5th ed.

What are we screening for?
Recommendations for Depression 
Screening in Practice

October 15, 2018, Volume 98, Number 8, The U.S. Preventive Services Task Force, American Family Physician



RECOMMENDATIONS FOR DEPRESSION SCREENING 
IN PRACTICE. What are we screening for?

October 15, 2018, Volume 98, Number 8, The U.S. Preventive Services Task Force, American Family Physician

What are we screening for?
“Depression Disorder”
• Minimal = 1-4
• Mild = 5-9
• Moderate = 10-14
• Moderately Severe = 15-19
• Severe = 20-27

Confirming with DSM-5 criteria

What are we preventing? Complications.



Screening Recommendations for Diabetes or Prediabetes in 
Asymptomatic Adults & Youth

* For all three tests, risk is continuous, extending below the lower limit of the range 
and becoming disproportionately greater at the higher end of the range

† Diagnosis requires two abnormal test results from  the same sample or in two 
separate samples. 

‡ Only diagnostic in a patient with classic symptoms of hyperglycemia or 
hyperglycemic crisis

Standards of Care in Diabetes—2023 Abridged for Primary Care Providers



Screening Recommendation for 
Hypertension in Adults

JAMA April 27, 2021 Volume 325, Number 16

USPSTF Recommendation: Screening for Hypertension (HTN) in Adults

To whom does this 
recommendation apply? 

How often? 

Adults 18 years or older without known HTN.
• Yearly screening in subjects >40 years or adults with increased risk (i.e. those with 

overweight or obesity, Black/African-American or with high BP). 
• Screening every 3-5 years in adults 18-39 years not at increased risk for HTN

How to implement this 
recommendation?

1. Screen: Measure blood pressure with an OBPM . 
2. Confirm: Take blood pressure measurements outside of the clinical setting to 

before starting treatment. 
Ambulatory blood pressure monitoring.
Home blood pressure monitoring

Blood pressure measurements should be taken at the brachial artery in a seated 
position after 5 minutes of rest

Benefits of Early 
Detection and 
Intervention

USPSTF concludes with high certainty that screening for hypertension in adults has 
substantial net benefit



Screening Recommendation for HTN
in Children & Adolescents

In 2013, U.S. P.S.T.F & the AAFP
cited insufficient evidence to 
recommend screening for High BP 
in average-risk children.

October 15, 2018 , Volume 98, Number 8   American Family Physician

Ann Intern Med. 2013;159(9):613-619.  https://www.aafp.org/patient-
care/clinical-recommendations/all/hypertension.html.  Accessed April 21, 2023 

Risk Factors
1.Increased BMI, or abdominal circumference  
2.Other conditions with risk of HTN include:

• Disordered sleep (i.e., OSA, primary snoring, sleep 
fragmentation)

• Chronic kidney disease. 
• Race and ethnicity (H and B)  
• Family history of CVD 
• Male sex 
• Low birth weight 
• Maternal smoking during pregnancy 



Algorithm for 
Management off 
Elevated BP in 

Children & 
Adolescents

October 15, 2018 , Volume 98, Number 8   American Family Physician

Measure blood pressure annually beginning at 
three years of age, or at every visit if risk factors are 

present 

Normal, repeat at subsequent 
visits, annually or more often, 

based on risk

Repeat at 
subsequent 

visits, 
annually or 
more often 

based on risk



Screening BP Values Requiring 
Further Evaluation

PEDIATRICS Volume 140, number 3, September 2017



WHAT ARE WE SCREENING FOR?
Disease Prevention
Timely Diagnosis

Preventing Complications
Managing Disease and Complications 

Critical Period: a time when the risk of onset, persistence, progression or 
complication of a condition is increased

Diabetes Spectrum Volume 18, number 4,2005
JACC VOL. 75, NO. 5, 2020
American Journal of Lifestyle Medicine 2022



What Type of Risk are we Screening for? 

Critical 
Period  

Type of Risk Type of Subjects Aiming Type of Outcome

1
High Lifetime Risk to Develop a 

disease 
At risk subjects

(Pre-disease)
Modify risk 
profile and 
Behaviors

Primordial prevention of 
the disease

2
Risk of Clinically Silent Disease High risk for disease 

(Subclinical)
Modify 

progression 
Primary Prevention, risk 
stratification & prevent 

Complications

3
Risk of Subclinical 

Complications
Sick Subjects
(Early disease)

Control Disease 2nd Prevention, Decrease 
development of 

complication

4
Risk of severe complications Subject with 

established disease
Intervene disease 
& Complications

3rd Prevention, Stabilize 
Complication decrease 

progression 

Diabetes Spectrum Volume 18, number 4,2005
JACC VOL. 75, NO. 5, 2020

American Journal of Lifestyle Medicine 2022



How early should we screen?

Risk Factors of Development of Depression
Internal factors Adverse life events

Female sex
History of anxiety 
Low self-esteem
Older age Mem (> 75 yr.)
Neuroticism*
Social Isolation

External factors 
Conduct disorder 
Substance use

• Childhood sexual abuse
• Chronic medical conditions
• Disturbed family environment
• Nursing Home Residents
• History of divorce
• Lifetime trauma
• Low educational status
• Low social support
• Parental loss
• Death of a spouse
• uncontrolled pain & insomnia
• Cognitive & functional 

impairments.

Risk Factors of Development Obesity, Diabetes, HTN 

Prenatal Risk Factors Postnatal Risk Factor

• Placental Insufficiency • Rapid weight gain initial 4 
months

• Food deprivation in early Preg. • Infant overnutrition

• Gestational diabetes • Bottle feeding

• Weight Gain during Pregnancy. • Early adiposity  rebound

• Parental History of Obesity • Drug-induced weight gain

• Small for gestational age • Presence of Chronic 
Conditions

• Prematurity • Overweight adolescence

• Large for gestational age

Diabetes Spectrum Volume 18, number 4,2005
October 15, 2018, Volume 98, Number 8, The U.S. Preventive Services Task Force, American Family Physician

Depression, HTN and Diabetes are present since childhood. 
We should be screening for modifiable risk factors and behaviors and aiming to intervene earlier (pre-disease/subclinical ) 

based on the subjects’ risk category 



759 pts without health-related conditions other than 
OW or OB. 36.1% M, 62.1% B,  28.4% H and 9.5% W

Pre-Adol. (<11y): 34.1%; 
Adol. (11-18y): 39.0%; 
Adult (>18y): 26.9%

Subjects underwent: 
H&P
75g OGTT Glucose, Insulin levels
Laboratory: Lipids (TC, HDL, LDL, TG), and 
CRP-hs (LabCorp, NC). 

Subjects were classified: 
NGM or IGM = (IGT, IGF, or DM by ADA)  
Pre-HTN or HTN by 2014 AHA/AAP 
Lipids abnormalities NCEP ATP-III
Cumulative Number of CMRF (Range 0-8).

Evaluating and Comparing the Cardiovascular Risk 
Profile in Children and Adults Stratified by 
Age and Severity of Overweight

Endocrine Practice: May 2015, Vol. 21, No. Supplement 2, pp. 294-295



59% of subjects have overweight/obese

 25% have obesity  

 14% have severe obesity

 55.8% of Severe obese were AA

 56.5 %  of severe Obese were male

• 20.8% Elevated BP or HTN

• 18 % A1c suggest pre-diabetes or T2D

• 34.1% Metabolic Syndrome

• 46.2 % Dyslipidemia

• 92% Vitamin D insufficiency

Association Demography & The Cardiometabolic Risk 
Profile in Black & Hispanic Adolescents 
(n: 2332, Period 2018-2020)



Data represent odd ratio (OR) and 95% confidence intervals (95% CI). Logistic regression analysis adjusted for sex and age

Association Demography & The Cardiometabolic Risk 
Profile in Black & Hispanic Adolescents 
(n: 2332, Period 2018-2020)

NAFLD



Abbreviations Youth (Y), Adolescents (AD), Adults (A) 

Characterization of  Lifestyle Risk Profile (per LSQ) by Age 
Pilot project at Green Dot’s Community 2019
(n=290)

37.50% 45.31% 61.02% 52.41%

62.50%
54.69%

38.98%
47.59%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

Y (n=32) AD (n=128) A (n=118) Grand Total
High Low/Moderate

58.62%

Percentage of Families with At Least 1 Member with a
'High Risk' Score Point (n=145)

28.57%

Percentage of 2+ Person Families with 2 or More 
High Risk Participants (n=126)



Prevalence of T2D, Prediabetes and Obesity by Age
Pilot at Green Dot Public Schools

59.26%

37.78%
50.76%

38.27%

48.89%
42.42%

2.47% 13.33% 6.82%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

Y/AD (n=81) A (n=45) Grand Total

Normal (≤5.5) Pre-DM (5.6 - 6.4) Diabetic (≥5.5)

Abbreviations Youth+ Adolescents (Y/AD), Adults (A) 

Prevalence of Diabetes and Prediabetes (n =132)

54.29%

19.39%
39.18%

17.86%

30.61%

23.27%

27.86%

50.00%
37.55%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

Y/AD (n=140) A (n=98) Grand Total
NWT OWT

Prevalence of Overweight and Obesity (n =238)

OB



Prevalence of Hypertension & Patient  
Awareness of Conditions 
Pilot Project at Green Dot
Public Schools

Abbreviations Hypertension (HTN- BP/BP %ile), Obesity by BMI/BMI %ile,  Prediabetes  or Diabetes (Pre-DM/DM by A1c Range)

75.00%

52.90%

22.22%

54.55%

25.00%

47.10%

77.78%

45.45%

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Obesity
(P History of OB,

n=88)

Pre-DM
(P or F History of

DM, n=34)

DM
(P History of DM,

n=9)

HTN
(P History of HTN,

n=44)

% of Subjects without Awareness of Condition

Normal
86.8%

Elevated
3.9%

HTN Stage 1
7.0%

HTN Stage 2
2.3%

Abnormal
13.2%

Pediatric BP Classes Among Students <18y

Normal Elevated HTN Stage 1 HTN Stage 2



WELL CHILD EVALUATION (2023)
Adiposity and Blood Pressure Status

51%

31%

17%

1%
normal weight obesity overweight underweight

56%

22%

21%

1%

normal elevated stage1 stage2



WELL CHILD EVALUATION in 2023 
DEPRESSION, HEARING, VISION SCREENING RESULTS

66%

21%

7%
5% 1%

no depression mild depression
Moderate depression moderately severe depression
severe depression

 ICD Description name %
 Failed vision screen 29%
 Failed hearing screening 29%
 Elevated blood pressure reading 17%
Depression 12%
Asthma 5%
Attention deficit hyperactivity disorder (ADHD) 3%
 Suicidal ideations 2%
 Marijuana use 1%



CONCLUSIONS & RECOMMENDATIONS:

1. The epidemics of prediabetes, diabetes, depression and hypertension and their progression are 
major concerns for clinicians and healthcare stakeholders. These are equally impacting life 
expectancy and QoL of youth and adult subjects.

2. Minority youth populations living in underserved communities are at higher risk for prediabetes, 
diabetes, hypertension and depression, with a significant proportion unaware of their conditions. 
Earlier screening for modifiable risk factors and behaviors should be implemented.

3. Current screening recommendations neither promote earlier identification and intervention of 
biological and behavioral risk factors, nor address ethno-racial and cultural disparities on their risk 
profile. They are more focused on diagnosing diseases to impact complications. Therefore, we are 
not impacting the epidemic progression of such conditions.

4. Characterization of the population health status, stratification of their risk profile and promotion of 
risk awareness are the cornerstone of a proactive clinical setting. This allows the implementation of 
earlier screening protocols during the predisease critical periods to effectively impact progression, 
improve QoL, life expectancy and cost of care.



“To build healthier communities…”
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