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ABSTRACT

A cross sectional study was conducted to measure the prevalence of systemic hypertension among 310 children
visiting a private clinic comprising of native highlanders and lowlanders at Leh Ladakh, India. Leh is situated at
an Altitude of 3500 meters from Sea level. The Low landers were children born at low altitude but either
visiting the place as tourists or studying at high altitude over the last 2 years. During summer months from May
to September hundreds of thousands of tourists from low altitude places visits Leh including children. Most of
them do rapid ascent through flights and few slow ascent via roads which takes two days to reach at Leh from
Low altitude places. The prevalence of hypertension and prehypertension was 10% and 14.2% respectively.

Prevalence was significantly higher among the native highlanders as compared to the lowlanders.
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INTRODUCTION

High BP in children has been considered as potential
risk for Hypertension in adulthood. BP varies with
age, sex, weight and height in children; therefore
diagnosis is complicated and nearly 75% of
hypertensive children remain un diagnosed. This
study was done at Leh India at an altitude of 3500
meters from sea level to determine with prevalence of
HT and prehypertension among native highlanders
and lowlanders visiting the place during summer
months.

The cross sectional study was conducted amongst
children aged 11-15 years visiting a private clinic for
various reasons in 2018-19. A total 310 children (173
boys and 137 girls) were interviewed and examined.
Children with already diagnosed Hypertension were
excluded. Automated BP Measuring apparatus
(Omron) was used. Hypertension was defined as
average systolic BP and /or diastolic BP more than
95th percentile for gender, age and height on three

occasions. Prehypertension was defined as average
SBP or DBP levels more than 90the percentile but
less than 95" percentile . Data was analysed using
SPSS wversion 17.0. Chi-square test was used to
analysis and P value less than 0.05 was considered
statistically significant. Permission was obtained
from parents and Assent was also obtained from
children.

Participants were equally distributed across the
different age groups ( data not shown) .The overall
prevalence of Hypertension in our study population
was 10% and prehypertension was 14.2% . There
was significant difference between prevalence of
Hypertension between Highlanders and Lowlanders.
(Table 1). Increasing prevalence of hypertension
might be due to childhood obesity as well as growing
awareness of the disease. We suggest that children
should be screened regularly for hypertension to
prevent complications.
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Determinants *HT,n(%) | “Pre-HT ,n (%) Normal,n(%) Total P-Value
Subjects
Lowlanders 9(5.5) 23(14.0) 132(80.5) 164 0.017
Highlanders 22(15) 21(14.4) 103(70.6) 146
Age
10-12 16(12.9) 17(13.7) 91(73.4) 124 | 0.967
13-15 15(8.06) 27(14.5) 144(77.4) 186
Gender
Males 14(8.1) 20(11.6) 139(80.3) 173 | 0.111
Females 17(12.4) 24(17.5) 96(70.1) 137
Body Mass Index
Obesity & overweight 3(11.6) 5(19.2) 18(69.2) 26
Normal 19(12.3) 23(14.8) 113(72.9) 155
Underweight 9(7.0) 16(12.4) 104(80.6) 129
Total 31(10.0) 44(14.2) 235(75.8) 310

*HT .. Hypertension, “Pre-HT... Prehypertension

Discussion:  High  prevalence of  Systemic
Hypertension at high altitude inhabitants of the
Tibetan Plateau has previously been reported in
several studies in adults [5,9]. Sympathoadrenal
activity and endothelin and nitric oxide imbalance
have been attributed to in the pathogenesis of
hypoxia-induced arterial  Hypertension [2,14].
Difference of altitude 1700 meters have been
reported as independent risk factor for higher SBP &
DSP in children with similar demographic
characteristics and positively correlated with BMI
[1]. A difference of 3000 m in altitude was
associated with higher SBP and DBP in these
children aged 6 to 18 years [3]. High Haematocrit
and BMI was associated with hypertension among
adults at high altitude as compared to lower altitude
[4]. The prevalence of hypertension was 37.0% in all
participants and highest in migrants settled in Leh
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(48.3%), followed by dwellers born in Leh town
(41.1%) compared with those in rural areas (33.5).
The prevalence of hypertension in nomads (all:
27.7%, Tibetan/Ladakhi: 19.7/31.9%)) living at
higher altitude (4000-4900 m) was relatively low.
The prevalence of hypertension in children was
higher as compared to some earlier studies [21]. This
could be due to different socioeconomic,
demographic characteristics. The prevalence of
prehypertension in our study was similar to that of
study done by Rahman et al [21].

Limitation: As it is likely that few children may
have secondary hypertension, this study couldn’t
determine the percentage of secondary hypertension
among these children.
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