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Abstract

Background: Young age has been associated with poorer control of hypertension in children 

with chronic kidney disease (CKD). Using data from the Chronic Kidney Disease in Children 

(CKiD) Study, we examined the relationship between age, hypertensive blood pressure (BP) 

recognition, and pharmacologic BP control in children with non-dialysis dependent CKD.

Methods: Participants included 902 CKiD Study participants with CKD stages 2–4. A total 

of 3550 annual study visits met inclusion criteria and participants were stratified by age (0 to 

<7 years, ≥7 to <13 years, ≥13 to ≤18 years). Generalized estimating equations to account for 

repeated measures were applied to logistic regression analyses to evaluate the association of age 

with unrecognized hypertensive BP and medication use.

Results: Children <7 years of age had a higher prevalence of hypertensive BP and a lower 

prevalence of antihypertensive medication use compared to older children. At visits where 

participants <7 years of age had hypertensive BP readings, 46% had unrecognized, untreated 

hypertensive BP compared to 21% of visits for children ≥13 years of age. The youngest age group 

was associated with higher odds of unrecognized hypertensive BP (adjusted OR 2.11, 95% CI: 

1.37, 3.24) and lower odds of antihypertensive medication use among those with unrecognized 

hypertensive BP (adjusted OR 0.51, 95% CI: 0.27, 0.996).
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Conclusions: Children younger than 7 years of age with CKD are more likely to have 

both undiagnosed and undertreated hypertensive BP. Efforts to improve BP control in young 

children with CKD are needed to minimize development of cardiovascular disease and slow CKD 

progression.
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Introduction

Although hypertension is a known modifiable risk factor for cardiovascular disease and 

chronic kidney disease (CKD) progression, the role of age in the recognition and treatment 

of hypertension in pediatric CKD remains poorly understood. Younger age has been 

associated with unrecognized hypertension (HTN) in both the general pediatric population 

and in children on dialysis1, 2. Large cohort studies have noted increased prevalence of 

persistent hypertension in those of younger age with mild to moderate CKD and end-stage 

kidney disease (ESKD)2, 3. This suggests that hypertension may be both underdiagnosed 

and undertreated in young children with CKD despite an increased lifetime risk of 

cardiovascular morbidity and mortality, although current literature is lacking4–7.

The primary objective of this study was to determine the prevalence of unrecognized 

hypertension for differing age groups of children with CKD. We hypothesized that among 

children with CKD with hypertensive BP readings, young children would be less likely 

to carry a diagnosis of hypertension despite hypertensive BP readings compared to older 

children. In addition, we sought to evaluate the association between participant age and 

the prevalence of pharmacologic treatment of stage I and II HTN, with the hypothesis that 

young children with hypertensive BP are less likely to undergo pharmacologic treatment. 

Finally, we evaluated the association of age with BP control among hypertensive participants 

receiving antihypertensive medications and hypothesized that hypertensive BP is more often 

poorly controlled in young children compared to older children despite antihypertensive 

medication administration.
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Methods

Study Population

Data were obtained from the Chronic Kidney Disease in Children (CKiD) study, a 

multi-center prospective cohort study dedicated to longitudinal follow-up of children and 

adolescents with mild to moderate CKD living in North America. Anonymized data and 

materials have been made publicly available upon request at the NIDDK Central Repository 

(https://repository.niddk.nih.gov/studies/ckid/). Details regarding inclusion criteria and 

CKiD study designs have been previously published8. Children 0–16 years of age with 

an estimated glomerular filtration rate (eGFR) of 30–90 ml/min/1.73m2 based on the bedside 

Schwartz estimating equation were eligible for enrollment9. Enrollment began in 2005 and 

concluded in 2020. For this analysis, we utilized data from participants with complete 

BP data and covariate data including eGFR per the CKiD Under 25 (U25) estimating 

equation10, urine protein to creatinine ratio (UPC), and body mass index (BMI) at initial 

and follow-up study visits. Any participants without BP available at the initial visit were 

excluded. In addition, follow-up study visits with missing BP or covariate data were 

excluded.

Blood Pressure Measurements

Standardized clinic BP measurements were obtained at all annual study visits by 

auscultation using aneroid sphygmomanometers (Mabis MedicKit 5, Mabis Healthcare, 

Waukegan, IL) provided by the CKiD Clinical Coordinating Centers. Prior to BP 

measurement, trained study staff measured the child’s mid-arm circumference and selected 

the appropriate cuff size. The child remained at rest for at least 5 minutes before 

cuff inflation and three measurements were obtained, with 30 seconds between each 

measurement. The recorded BP for the study visit was the average of the three auscultated 

measurements. Further details of the CKiD clinic BP protocol have been previously 

published3.

Ambulatory blood pressure monitoring (ABPM) was conducted one year after the baseline 

visit, i.e., at the second annual visit and every two years thereafter in study participants 6 

years of age and older using the Spacelabs 90217 monitor (Spacelabs Healthcare, Issaquah, 

WA)11. All ABPMs were placed on the participant at the home institution, but data were sent 

to a single center for analysis. All study participants were provided with a patient diary to 

record sleep and wake times as well as medication administration times or unusual activities. 

Monitors were programmed to obtain BP readings every 20 minutes throughout the 24-hour 

period. Once the monitor was returned and data downloaded, each ABPM recording was 

assessed for adequacy and study participants were offered a second recording in cases of 

inadequate readings. Monitors worn for ≥24 hours, with ≥18 hours with ≥1 reading per 

hour were considered adequate for interpretation. Additionally, a balance of readings during 

both the sleep and wake periods was required (≥1 BP per hour in ≥75% of each of the two 

periods).
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Blood Pressure Status Classification

Blood pressure status for clinic BP was categorized using current American Academy 

of Pediatrics (AAP) criteria as normal, elevated, stage 1 hypertensive BP, or stage 2 

hypertensive BP12. Blood pressure status for ABPM data was defined utilizing the 2014 

American Heart Association (AHA) guidelines that were in effect at the time of data 

analysis13. ABPM hypertension was defined as greater than or equal to the sex-age-specific 

95th percentile for wake or sleep index, or wake or sleep load > 25%.

Participants completed a medical history form that includes a field for diagnosis of 

hypertension (“Child has hypertension YES/NO”). This information was used to define 

self-reported hypertension diagnosis as a participant was diagnosed with hypertension versus 

not diagnosed with hypertension. Medication use was also collected at each annual study 

visit. Antihypertensive medication use was categorized as a participant currently taking an 

antihypertensive medication versus not currently taking an antihypertensive medication.

Primary Outcomes

Unrecognized hypertensive BP was defined as a participant with BP measurements that were 

classified as hypertensive (stage 1 or stage 2) without a reported diagnosis of hypertension, 

versus recognized hypertensive BP where a diagnosis of hypertension was provided. We also 

categorized blood pressure as uncontrolled when participants had a measured BP reading in 

hypertensive range despite the use of antihypertensive medication. Treated versus untreated 
hypertensive BP was defined as participants with hypertensive BP readings currently using 

antihypertensive medications versus not currently using antihypertensive medications.

Primary Exposure

Age category was the primary exposure of interest. Age was categorized into three groups: 

0 to <7 years, ≥7 to <13 years, ≥13 to ≤18 years. These groups were chosen to reflect early, 

middle, and late childhood. In all analyses, the oldest group, ≥13 to ≤18 years of age, was 

considered the reference.

Additional Covariates

Demographic and clinical characteristics were measured at baseline and at follow-up visits. 

Age-sex-specific BMI percentiles were determined based on the 2000 Centers for Disease 

Control (CDC) growth charts14. Obesity was defined as BMI >95th percentile. Additional 

characteristics of interest included low birth weight (<2500 grams) and premature birth 

(delivery at <36 weeks gestation). Kidney related variables included CKD etiology 

(characterized as glomerular and non-glomerular), as well as UPC (characterized as 

nephrotic range if UPC >2 mg/mg) and GFR, both iohexol (iGFR) and estimated GFR 

(eGFR)10. Blood and urine samples for laboratory data were collected at the same visit 

as the clinic BP measurement and were analyzed in the central study lab (University 

of Rochester, Rochester, NY). Participant demographic and medical history information, 

including medication administration, were gathered by self-report and caregiver report 

at each study visit. Covariates of interest in adjusted analyses included sex, glomerular 

diagnosis, current eGFR, nephrotic-range UPC, and obesity as they were thought to be 

potential confounders.

Douglas et al. Page 4

Hypertension. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Statistical Analysis

Demographic and clinical characteristics of the study population at the first (baseline) study 

visit were described overall and by age group. Median [interquartile range (IQR)] and 

percent (n) were used for continuous and categorical variables, respectively. BP related 

characteristics including BP percentiles and BP status were also described across all person-

visits by age group. The relationship between self-reported hypertension diagnosis and 

antihypertensive medication use was explored among study participants with stages 1 and 

2 hypertensive BP readings using descriptive statistics. Univariate and multivariable logistic 

regression were performed to quantify the relationship between unrecognized hypertensive 

BP and age among participants with hypertensive BP stages 1 and 2. Among participants 

with unrecognized hypertension, the relationship of treatment use with age was quantified 

using similar logistic regression models. Generalized estimating equations (GEE) were used 

to account for repeated measurements within individuals across follow-up study visits. 

Similar descriptive tables of BP-related characteristics of participants with adequate ABPM 

data, including ABPM indices as well as the relationship of reported hypertension diagnosis 

and medication use, are included in the Supplemental Material section. All analyses were 

done using SAS version 9.4 and figures were produced in R version 4.0.0.

Results

At the time of our analysis, 1098 children had completed 5033 CKiD annual study 

visits prior to initiation of kidney replacement therapy (KRT) and reaching 18 years of 

age. Participants with complete BP (stage, hypertension diagnosis, and antihypertensive 

medication use) and covariate (eGFR, UPC, and BMI) data at baseline and follow-up visits 

were included in our study population. After applying the exclusion criteria, 902 CKiD 

study participants contributed 3550 study visits to the analyses (Figure 1). Table 1 describes 

the baseline characteristics of the study cohort, overall and stratified by age: 0 to <7 years 

of age (n=264), ≥7 to 13 years of age (n=317), and ≥13 to ≤18 years of age (n=321). A 

majority of the participants were male (64%), and a majority had normal BMI (82%). The 

median age of the cohort was 10.73 years (IQR: 6.21, 14.40), with the median age of the <7 

years of age group being 4.62 years (IQR: 3.62, 5.60). The median iGFR was 49.0 ml/min/

1.73m2 (IQR: 37.0–65.1) and was similar across all age groups. Glomerular diagnosis was a 

less common etiology of CKD (28%, n=252), with the highest prevalence in the eldest age 

group (47%) compared to the youngest (9%).

The BP status of study participants determined by clinic BP measurements at annual study 

visits is shown in Table 2. Thirty two percent (n=166) of children <7 years of age had clinic 

BP readings consistent with stage 1 or stage 2 hypertensive BP, while 22% (n=294) and 

16% (n=264) of the ≥7 to 13 and ≥13 to ≤18 years of age sub-groups had hypertensive 

BP readings, respectively. Self-reported use of antihypertensive medication was lowest in 

the youngest age group (45%, n=234), with progressive increase in medication use with 

increasing age, measuring 72% (n=1201) in the ≥13 years of age group. Less children 

in the youngest age group (31%, n=162) were prescribed angiotensin-converting enzyme 

inhibitors or angiotensin receptor blockers (ACEi/ARB) compared to the oldest age group 

(61%, n=1023). In addition, fewer participants in the <7 years of age group (32%, n=165) 
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reported a known diagnosis of hypertension compared to older participants (46% and 

47% in ages ≥7 to 13 and ≥13 to ≤18 years, respectively). Of the 2410 study visits at 

which clinic BP was normal, 38% (n=906) were of participants with known diagnosis of 

hypertension on medication, overall consistent with well-controlled hypertension. However, 

fewer participants in the <7 years of age group (25%, n=71) demonstrated well-controlled 

hypertension, versus 39% in the ≥13 years of age group (n=480).

There were 410 CKiD study participants across 724 visits with stage 1 or 2 hypertensive 

BP based on clinic BP. Within this group, thirty-nine percent (n=65) of visits that occurred 

in which children were <7 years of age reported a diagnosis of hypertension, versus 55% 

(n=161) in the ≥7 to <13 years and 63% (n=167) in the ≥13 years age groups. Figure 2 

displays the hypertensive status for participants with stages 1 and 2 hypertensive BP by 

age group. Individuals reporting a diagnosis of hypertension were labeled as recognized 
and those who did not report a diagnosis as unrecognized. Hypertensive participants who 

were prescribed antihypertensive medication were labeled as uncontrolled while those not 

on medication were labeled as untreated. The highest incidence of unrecognized, untreated 

hypertensive BP was in children <7 years of age (46%) compared to children ≥13 years of 

age (21%).

Figure 3 provides the unadjusted and adjusted odds ratios (OR) (95% confidence interval 

[CI]) of unrecognized hypertensive BP among participants with stages 1 and 2 hypertensive 

BP (Figure 3A) as well as OR (95% CI) of antihypertensive medication use among 

participants with unrecognized hypertensive BP (Figure 3B). The reference population was 

children ≥13 to ≤18 years of age. The youngest age group was associated with higher odds 

of unrecognized hypertensive BP (adjusted OR 2.11, 95% CI: 1.37, 3.24) and lower odds of 

antihypertensive medication use among those with unrecognized hypertensive BP (adjusted 

OR 0.51, 95% CI: 0.27, 0.996).

A total of 486 participants ages ≥7 to ≤18 years of age contributed 949 ABPM person-

visits. Children <7 years of age were excluded from this sub-analysis given the small 

number of person-visits (52) available for this age group. Supplement Table S1 details 

hypertensive status of this cohort as determined by clinic BP measurements. The cohort 

was again stratified by age: ≥7 to 13 years of age (n=403), and ≥13 to ≤ 18 years of 

age (n=546). Nineteen percent (n=77) of visits occurred when children ≥7 to 13 years 

of age had stage 1 or 2 hypertensive clinic BP, while in 14% (n=77) of the visits for 

the ≥13 to ≤18 years of age group, BP readings met hypertensive criteria. Using ABPM 

hypertension criteria, 57% (n=229) of person-visits for children ≥7 to 13 years demonstrated 

hypertension, with a similar prevalence in the oldest age group (52%, n=285) (Supplement 

Table S2). Forty-five percent (n=104) of children ≥7 to <13 years with hypertensive BP 

readings on ABPM reported a diagnosis of hypertension, with a similar prevalence in the 

oldest age group (46%, n=131). However, the ≥7 to <13 years of age group had a higher 

proportion of hypertensive children who did not report both a diagnosis of hypertension and 

antihypertensive medication use (i.e. unrecognized, untreated HTN), totaling 63% (n=79) 

versus 50% (n=77) in the ≥13 to ≤18 years of age group (Supplement Table S3).
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Discussion

We found that young children with mild to moderate CKD in the CKiD cohort were more 

likely to have unrecognized and untreated hypertensive BP readings compared to older 

children with CKD. Children <7 years of age had a higher prevalence of hypertensive BP 

readings based on age, sex, and height normative values using the 2017 AAP clinical 

practice guidelines12. Additionally, caregivers of children <7 years of age were less 

likely to report a hypertension diagnosis and current antihypertensive medication use 

despite hypertensive BP readings, suggesting that a proportion of young children with 

hypertension have inadequate BP management. We found that with increasing age, the 

prevalence of hypertensive BP readings decreased while report of hypertension diagnosis 

and antihypertensive medication use increased, suggesting a discrepancy between younger 

and older children in the recognition and management of hypertension. Children aged ≥7 to 

<13 years with hypertensive BP readings had lower odds of unrecognized hypertensive BP, 

in addition to a higher prevalence of treatment with antihypertensive medications, compared 

to younger children. Thus, hypertensive BP readings were not adequately recognized in 

young children in our cohort, and when recognized and treated, were often uncontrolled.

Unrecognized hypertension is a known phenomenon in pediatrics despite routine 

screening15–17. Many contributing factors have been identified in the general patient 

population, such as lack of provider familiarity with normative BP thresholds, leading to 

missed diagnoses12, 18. Similarly, despite knowledge of increased cardiovascular risk among 

children with CKD and the association of hypertension with CKD progression, hypertensive 

BP is often poorly recognized and uncontrolled in both CKD and ESKD patients19–22. 

Baseline data from the CKiD cohort at study entry demonstrated that 39% of children 

with hypertensive systolic or diastolic BP were not receiving antihypertensive agents3. 

Among treated participants, nearly half had persistently hypertensive BPs, suggesting that 

hypertension is both underdiagnosed and undertreated in children with CKD, which this 

subsequent analysis validates using age as a risk factor. Similar to the general pediatric 

population, this may be secondary to lack of familiarity with normative BP values. 

Specifically for young children with CKD, other factors may include difficulty in obtaining 

accurate BP measurements in this age group and provider lack of familiarity of BP 

targets. In addition, the use of potent antihypertensive agents, such as renin-angiotensin-

aldosterone-system (RAAS) inhibitors, may be less frequent in young children. Abraham et 

al. demonstrated in the CKiD cohort that users of RAAS inhibitors were more likely to be 

of older age, less likely to have hypertensive blood pressure, and had a lower risk of KRT 

compared to non-RAAS users23. Despite this, only 31% of children <7 years of age in our 

study were prescribed ACEi/ARB, compared to larger proportions in the older age groups, 

suggesting that young children are not prescribed the most effective class of antihypertensive 

medications.

Our study has several limitations. The diagnosis of hypertension was based on participant 

or caregiver report on a medical history intake form rather than a provider-issued 

diagnosis documented in the medical record. However, even if erroneous caregiver 

omission of hypertension diagnosis resulted in underestimating the prevalence of recognized 

hypertension, a mismatch between caregiver and provider knowledge of hypertension 
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diagnosis suggests a patient education barrier that is important to address. Additionally, 

longitudinal trends for individual participants were not assessed in this analysis as person-

visits for each participant were viewed as independent events. However, examination of 

the association between duration of CKD and antihypertensive medication administration 

with regards to CKD progression over time could be a worthwhile focus of future work. 

Antihypertensive medication adherence was also not assessed, which may be a contributor 

to uncontrolled BP in all age groups. In addition, it is unknown whether participants were 

prescribed ACEi/ARB for reasons other than blood pressure control, such as treatment of 

proteinuria. Future investigations should focus on specific barriers to both clinical guideline 

implementation and medication adherence.

This study primarily utilized clinic BP measurements to ascertain BP status, as ABPM data 

was limited in children <7 years of age. While ABPM is the current gold standard approach 

to confirm a diagnosis of hypertension, there are clinical barriers to successful completion 

of ABPM in children with younger developmental age. In addition, normative ABPM values 

are lacking in those with height <120cm, making this data difficult to interpret. Thus, we 

cannot exclude white-coat effect or white-coat hypertension (WCH) as a diagnosis in those 

with hypertensive clinic BP readings. However, prior analyses of the CKiD cohort have 

shown that the prevalence of WCH is relatively low among those participants who were able 

to successfully complete ABPM, while masked hypertension was common11. Although the 

benefits of ABPM have been clearly demonstrated in children with CKD in predicting target 

organ effects and CKD progression, a recent CKiD analysis found that systolic clinic BP 

was not inferior to mean wake SBP on ABPM in their ability to predict these important 

outcomes24, 25.

Perspectives

Given the impact of hypertension on CKD progression and cardiovascular disease, efforts to 

improve BP control in young children with CKD are needed. Increased provider recognition 

of hypertensive BP in young children with chronic kidney disease is integral to minimizing 

future cardiovascular morbidity. Further investigation should include a focused evaluation of 

young children with CKD for subsequent cardiac remodeling and target organ damage, with 

the goal of decreasing the morbidity and mortality associated with both childhood and adult 

CKD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Non-standard Abbreviations and Acronyms:

HTN hypertension

CKD chronic kidney disease

CKiD Chronic Kidney Disease in Children

BP blood pressure

ESKD end stage kidney disease

eGFR estimated glomerular filtration rate

AAP American Academy of Pediatrics

AHA American Heart Association

CDC Center for Disease Control

UPC urine protein to creatinine ratio

BMI body mass index

ABPM ambulatory blood pressure monitoring

iGFR iohexol glomerular filtration rate

GEE generalized estimating equations

KRT kidney replacement therapy

ACEi angiotensin-converting enzyme inhibitor

ARB angiotensin receptor blocker

RAAS renin-angiotensin-aldosterone system

WCH white-coat hypertension
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Novelty and Relevance

“What is new?”:

This study is the largest prospective cohort of children with mild to moderate CKD 

to demonstrate that young children are less likely to be diagnosed with hypertension 

compared to older children despite hypertensive BP readings.

“What is relevant?”:

Provider recognition of hypertension improves as children approach adulthood. This 

suggests that practitioners have barriers to accurate diagnosis of hypertensive BP in daily 

practice.

“Clinical/pathophysiological implications?”:

Our hope is that these findings will increase provider awareness of hypertension in 

young children with CKD and underline the need to address obstacles to clinical 

practice guideline implementation, leading to improved lifelong outcomes in this high-

risk population.
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Figure 1
Flow diagram of study design. KRT kidney replacement therapy, BP blood pressure, 

GFR glomerular filtration rate, BMI body mass index, ABPM ambulatory blood pressure 

monitoring.
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Figure 2
Hypertensive status by age from 724 person-visits contributed by 410 participants with 

stages 1 and 2 hypertensive BP readings. Those who reported diagnosis of hypertension 

were labeled as recognized versus those who did not as unrecognized. Participants who were 

prescribed antihypertensive medication but demonstrated hypertensive BP readings were 

labeled as uncontrolled, while those not on medication were labeled as untreated.

Douglas et al. Page 14

Hypertension. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3
Odds ratios (OR) of unrecognized hypertensive BP and pharmacologic treatment of 

unrecognized hypertensive BP. Panel A represents OR of unrecognized hypertensive BP 

among 410 participants contributing 724 person-visits with hypertensive BP readings (A). 

Panel B represents OR of pharmacologic treatment use among 227 participants contributing 

331 person-visits with unrecognized hypertensive BP (B). Unrecognized hypertensive BP 

was defined as having stage 1 or 2 hypertensive BP per 2017 BP guidelines without a 

self-reported diagnosis of hypertension12. The reference population was children ≥13 to ≤18 

years of age. Open shapes are unadjusted OR and closed shapes are adjusted OR. Circles 

represent OR for unrecognized hypertensive BP and squares depict OR for treatment use. 

Adjusted models included male sex, glomerular diagnosis, and concurrent values of BMI, 

eGFR, and UPC. Body mass index BMI, estimated glomerular filtration rate eGFR, urine 

protein to creatine ratio UPC.
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Table 1:

Baseline clinical characteristics by age for 902 participants.

Characteristics* Overall, n=902 0 to <7 yrs, n=264 ≥7 to <13 yrs, n=317 ≥13 to ≤18 yrs, n=321

Median age, years Male sex 10.73 [6.21, 14.40] 
64% (573)

4.62 [3.62, 5.60] 70% 
(184)

10.19 [8.73, 11.40] 
62% (195)

15.25 [14.23, 16.16] 
60% (194)

BMI percentile 69 [39, 91] 66 [38, 86] 69 [41, 91] 72 [42, 93]

Obesity (BMI >95th percentile) 18% (162) 14% (37) 18% (58) 21% (67)

Low birth weight (<2500 grams) 18% (155) 22% (54) 18% (53) 16% (48)

Premature birth (<36 weeks) 12% (108) 19% (49) 10% (29) 10% (30)

iGFR, ml/min/1.73m2 49.0 [37.0, 65.1] 49.0 [35.9, 60.8] 47.7 [37.3, 61.6] 52.9 [37.3, 71.5]

eGFR, ml/min/1.73m2 49.9 [36.6, 64.4] 49.7 [36.0, 62.4] 48.5 [37.6, 62.0] 51.5 [36.8, 68.4]

Proteinuria (UPC) 0.34 [0.13, 0.95] 0.33 [0.15, 0.72] 0.24 [0.10, 0.93] 0.45 [0.15, 1.35]

Glomerular diagnosis 28% (252) 9% (24) 24% (77) 47% (151)

CKD duration at enrollment, years 7 [4, 12] 4 [3, 5] 9 [7, 11] 13 [3, 15]

*
Reported as median [IQR] for continuous variables and percent (n) for categorical variables. Missing data includes birth weight, n=61; premature, 

n=33; iGFR, n=112; CKD onset date, n=8. BMI body mass index, iGFR iohexol glomerular filtration rate, eGFR estimated glomerular filtration 
rate, UPC urine protein to creatinine ratio, CKD chronic kidney disease.
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Table 2:

Blood pressure status and characteristics by age for 3550 person-visits contributed by 902 participants. 

Hypertensive status was defined using clinic data, based on current American Academy of Pediatrics (AAP) 

guidelines12. Clinic BP was classified as normal, elevated, stage 1 hypertensive BP, or stage 2 hypertensive BP.

Characteristics* 0 to <7 yrs, n=524 ≥7 to <13 yrs, n=1354 ≥13 to ≤18 yrs, n=1672

Systolic BP percentile 76 [50, 91] 67 [38, 89] 52 [24, 76]

Systolic BP status

 <90th percentile 71% (374) 77% (1037) 87% (1457)

 ≥90th to <95th percentile 10% (50) 8% (106) 5% (89)

 ≥95th percentile 19% (100) 15% (211) 8% (126)

Diastolic BP percentile 82 [60, 94] 65 [44, 86] 57 [31, 82]

Diastolic BP status

 <90th percentile 64% (336) 80% (1078) 84% (1403)

 ≥90th to <95th percentile 13% (66) 7% (99) 6% (96)

 ≥95th percentile 23% (122) 13% (177) 10% (173)

Blood pressure status

 Normal 54% (282) 67% (909) 73% (1219)

 Elevated 14% (76) 11% (151) 11% (189)

 Stage 1 hypertensive BP 28% (144) 18% (246) 12% (199)

 Stage 2 hypertensive BP 4% (21) 4% (48) 4% (65)

 Hypertensive BP (stages 1 & 2) 32% (166) 22% (294) 16% (264)

Current use of antihypertensive medication 45% (234) 65% (878) 72% (1201)

Current use of ACEi/ARB 31% (162) 55% (748) 61% (1023)

Self-reported hypertension 32% (165) 46% (624) 47% (783)

*
Reported as median [IQR] for continuous variables and percent (n) for categorical variables. ACEi angiotensin-converting enzyme inhibitor, ARB 

angiotensin receptor blocker.
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