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ABSTRACT

Background. Hypertension is a leading global health burden and a major risk factor for cardiovascular disease
and premature mortality. Prehypertension, particularly in young adults, often goes unrecognized but predicts future
hypertension. Both modifiable factors — diet, physical activity, tobacco use, and stress — and non-modifiable factors —
age, sex, and family history — affect blood pressure. Early detection is essential for prevention.

Aim. To assess the prevalence of normotension, prehypertension, and hypertension, and their associated risk factors
among adults in a tertiary medical institution in Jaipur, India.

Materials and methods. A cross-sectional study was conducted over 6 months among 700 participants aged
18-60 years at Rajasthan University of Health Sciences College of Medical Sciences and Associated Hospitals, Jaipur.
Blood pressure was measured according to Ministry of Health and Family Welfare guidelines. Socio-demographic,
anthropometric, and lifestyle data were collected. Statistical analysis was performed using SPSS v. 16, with p < 0.05
considered significant.

Results. Of 700 participants (56 % male; mean age — 22.77 + 6.67 years), 65.0 % were normotensive, 34.9 %
prehypertensive, and 0,02 % hypertensive. Prehypertension was more common in males, urban residents, physically
inactive individuals, and those with obesity, central obesity, high salt intake, tobacco or alcohol use, or moderate-to-
severe stress. Family history of hypertension was more frequent in prehypertensive and hypertensive participants.
Conclusion. Prehypertension is prevalent among young adults and is strongly associated with modifiable lifestyle
factors and family history. Early identification and targeted lifestyle interventions are crucial to prevent progression
to hypertension and reduce long-term cardiovascular risk.
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PACMPOCTPAHEHHOCTb ®AKTOPOB PUCKA CEPAEYHO-COCYANCTON
NATONIOrM CPEAU NUL, C HOPMOTEH3UEN, NPEATMNEPTEH3UEN
U TMNEPTEH3UEN

AHKuTa Tbarun, CyaxaHwy Kakep, Hexa Caby, MyHew Kymap

PapykacTxaHCKWI YHUBEPCUTET MeONLMHCKINX HayK, Konnemx megmumHcknx Hayk, 302033, Cektop 18, Kym6xa Mapr,
Mpatan Harap, Oxxannyp, PapxactxaH, ViHans

AHHOTALIUA

AKTyanbHOCTb. [MNepTeH3ns SBNSETCSA OHOM 3 OCHOBHbIX MPOBEM 30PaBOOXPaHEHNSI B MUPE 1 OCHOBHbIM (hak-
TOPOM pU1CKa CepaeyHO-COCYaAMCTbIX 3ab0NeBaHNiA, a TakxKe NPEXXAEBPEMEHHON CMePTHOCTU. [pearvnepTeHsus,
0COBEHHO Y MOSIOAbIX NOAEN, HaCTO OCTaETCS HePaCMO3HAHHOW, HO ABNSIETCA NPEANKTOPOM Pas3BUTUS TUNepTEH3UM
B OyayLLeM. Ha apTepuansHoe AaBneHne BAUSIKOT Kak MoanuLmpyemMble dhakTopb! (MTaHne, (hnsnyeckast akTUBHOCTb,
KYPEHME 1 CTPECC), Tak N HemoauduUmpyemMble hakTopbl (BO3PACT, N0 1 CEMENHbIV aHaMHES). PaHHee BbisBNeHre
3ab60eBaHVIsA KpanHe BaXKHO A5t MPOdUNaKTKN.

Lenb. OueHWTb pacnpoOCTPaHEHHOCTb HOPMOTEH3UW, MPEATUNEPTEH3NN 1 TUNEPTEH3UM, & TaKXKe CBA3AHHBIX C HAMM
(haKTOPOB pUCKa cpean B3POCbIX B TPETUHHOM MEOULIMHCKOM ydpexxaeHn B xannype, VHons.

Martepuanbl n metogbl. liccnenoBaHne NpoBOAUNOCH B TedeHre 6 MecsaueB cpean 700 y4acTHMKOB B BO3pacTe
18-60 net B MeanumHcKoM konnemyke PaopkacTxaHCKOro yHUBepcuTeTa MEOULIMHCKUX HayK U aCCOLMNPOBAHHbIX
bonbHMLax B [xannype. ApTepralibHOe AaBeHVe N3MePSNIOCh B COOTBETCTBUM C pekoMeHaaumsmm MyuHMcTepcTBa
3[1paBOOXPaHEHVA 1 Baronony4mnst cembm. Bbim cobpaHbl coupanbHO-AemMorpadmHeckme, aHTPOMOMETPUYECKIE
JaHHble 1 AaHHble 06 obpase »n3HW. CTaTUCTUYECKNIA aHaNM3 MPOBOAMIICS C UCMoNb3oBaHeM SPSS v. 16, npu 3ToM
p < 0,05 cumTanocsb 3Ha4YMbIM.

Pesynbratbl. 113 700 yH4acTHUKOB (56 % My>X4nH; cpedHni Bo3pacT — 22,77 + 6,67 roaa) 65,0 % vMenn HopMOTEH3NIO,
34,9 % — npearvnepteHaunio 1 0,02 % — runepTeHsuio. MNpearvnepToHKA Yallle BCTpedanach Y My>XHMH, MOPOACKMX
KUTENen, PUSUHECKN HEAKTUBHBIX JIULL, a TakxKe Yy JUL, C OXKVPEHVEM, LeHTpanbHbIM OXXUPEHNEM, MOBbILLEHHBIM
noTpebneHeM COoMn, KYPEHEM U yNOoTPeDNEHNEM ankorofs, Uy L, C YMEPEHHbIM U TSHKENbIM CTPECCOM.
CeMenHbI aHaMHE3 apTepranbHON MNEePTOHUM Hallle BCTpeYancs y NnL, ¢ NpenrmnepToHner N rnepToOHNEN.
3akntoyeHune. [pearnnepToHms pacnpocTpaHeHa cpeam MONoadbIX KOAEV 1 TECHO CBSA3aHa C MOANMULMPYEMBIMU
dhakTopamm 0bpaga XKU3HN 1 CEMENHbIM aHaMHE30M. PaHHee BbISIBNIEHWE 1 LieneHanpaBfieHHble n3MeHeHns obpasa
XKUSHN UMEIOT peLuatoLliee 3HaveHve 015 NpefoTBpaLleHrs MpOorpeccpOBaHNs TUMNEPTOHUN I CHYDKEHUS AOSTO-
CPOYHOrO CepaedHO-COCYANCTOrO prUcKa.

KnioueBble cnoBa: aprepuasibHOE faBieHVE, MNepTOHVIS, MOAVMMKALMS 06pa3a XXusHi, MPearinepTOHIS, (hakTopb
puvcka

Ons untupoBanus: Tesrn A., Kakep C., Caby H., Kymap M. PacnpocTpaHéHHOCTb (hakTopOoB prcka CepaeyHO-
COCYOUCTOl NaTONOrnn Cpean Ny, ¢ HOPMOTEH3UEN, NPearunepToOHNEN U rTUNepPTOHNEN. barikasibCKun MeanLnH-
ckuii xxypHas. 2025; 4(4): 31-38. https://doi.org/10.57256/2949-0715-2025-4-4-31-38
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INTRODUCTION

Blood pressure is a critical physiological parame-
ter that represents the force exerted by circulating blood
on the arterial walls and varies during the cardiac cycle.
Systolic blood pressure (SBP) is the maximum pressure
recorded during ventricular systole, primarily depending
on cardiac output and arterial compliance. Diastolic blood
pressure (DBP), on the other hand, represents the mini-
mum pressure during diastole and depends on total periph-
eral resistance [1]. Stiffening of the arteries with age re-
sults in higher systolic pressure, whereas changes in vas-
cular diameter and blood viscosity affect diastolic pressure.

According to the Ministry of Health and Fami-
ly Welfare, adult blood pressure is categorized as nor-
mal (< 120/80 mmHg), prehypertensive (130-139/85—
89 mmHg), and hypertensive (> 140/90 mmHg). Pre-
hypertension is considered a precursor state increasing
the risk of progression to overt hypertension if lifestyle
interventions are not adopted [2].

Hypertension is a major public health concern
worldwide, significantly contributing to cardiovascu-
lar morbidity and mortality. It includes coronary ar-
tery disease, stroke, heart failure, and renal complica-
tions. Globally, about 1 billion people are estimated
to suffer from elevated blood pressure. This accounts
for approximately 13.5 % of all premature deaths. In In-
dia, the prevalence of hypertension is steadily rising due
to urbanization, sedentary lifestyles, dietary chang-
es, and increasing life expectancy [3].

The risk factors for hypertension can be broadly clas-
sified into non-modifiable (age, gender, family history)
and modifiable factors (obesity, physical inactivity, high
salt intake, tobacco and alcohol use, and stress). Modifi-
able factors play a key role in the transition from normo-
tension to prehypertension and eventually hypertension.
Among these, overweight and obesity lead to the ac-
tivation of the renin-angiotensin-aldosterone system
and sympathetic overactivity, causing vasoconstriction and
sodium retention. Excess salt intake increases extracel-
lular fluid volume and blood pressure, while tobacco use
and psychological stress exacerbate vascular reactivity [4].

Prehypertension and hypertension are often
asymptomatic, earning them the title of “silent killers”.
Early identification of individuals at risk through commu-
nity-based screening and assessment of associated risk fac-
tors is vital for reducing the future burden of cardiovas-
cular disease. Lifestyle modifications, including weight
management, increased physical activity, dietary salt
reduction, and stress management, have been shown
to significantly reduce the risk of hypertension progression.

MATERIALS AND METHODS

This observational study was conducted to investi-
gate the prevalence of normotension, pre-hypertension,
and hypertension, along with associated risk factors,
within the working population of the Rajasthan Uni-
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versity of Health Sciences (RUHS) College of Medical
Sciences and Associated Hospitals, Jaipur.

Study population and setting

The study was carried out over a six-month peri-
od at the RUHS campus and its associated hospitals
in Jaipur. The target population comprised a diverse
group of employed individuals aged 18 to 60 years, in-
cluding medical and paramedical students, teaching
and non-teaching staff, security personnel, and laborers.

Sample size calculation

The sample size was determined based on preliminary
data indicating the mean and standard deviation of the pri-
mary outcome variable. Using a standard formula with
a 95 % confidence interval and 80 % statistical power,
aminimum sample of 636 subjects was calculated. To ac-
count for a projected 10 % dropout rate, the final sample
size was set at 700 participants, selected from a total study
universe of approximately 1300 eligible individuals.

Eligibility criteria

Participants were eligible for inclusion if they were
between 18 and 60 years of age and provided written in-
formed consent. Notably, individuals who reported alco-
hol use or smoking were not excluded, as these were con-
sidered relevant risk factors for analysis. Exclusion crite-
ria were designed to minimize confounding effects and in-
cluded pregnancy, a history of chronic illnesses (e.g., is-
chemic heart disease, stroke, or acute/chronic kidney
disease), and current use of any anti-hypertensive medi-
cation, such as diuretics, angiotensin-converting enzyme
inhibitors, beta-blockers, or calcium channel blockers.

Ethical approval

The study protocol received approval from the In-
stitutional Ethics Committee of RUHS-CMS (Approv-
al No. EC/P-62/2021). Prior to enrollment, written in-
formed consent was obtained from every participant.

Statistical analysis

All statistical analyses were performed using SPSS
version 16.0 (SPSS Inc., USA). The normality of con-
tinuous data was assessed using the Shapiro — Wilk test.
Descriptive data for continuous variables are present-
ed as mean + standard deviation (SD). For comparative
analyses between categorical groups, Pearson’s t-test
was employed. A p-value of less than 0.05 was consid-
ered statistically significant for all tests.

RESULTS

The present observational study was conducted
among 700 participants aged 18—60 years (mean age —
22.77 + 6.67 years) at the RUHS College of Medical
Sciences and Associated Hospitals in Jaipur. Of these,
395 (56 %) were male and 305 (44 %) were female,
with the majority living in urban areas (62.4 %), fol-
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TABLE 1

ANTHROPOMETRIC PARAMETERS AND BLOOD PRESSURE CHARACTERISTICS OF THE STUDY POPULATION

Age, years

Height, cm

Weight, kg

Body mass index, kg/m?

Waist circumference

Hip circumference
Waist-to-hip ratio

Systolic blood pressure, mmHg

Diastolic blood pressure, mmHg

22.77 + 6.67
166.90 + 7.62
59.30 + 11.20
21.17 + 3.63
87.4 +13.3
94.9 + 13.6
0.92 + 0.002
118.48 + 8.15
78.46 + 5.96

lowed by semi-urban (17.8 %) and rural (19.7 %) re-
gions. Most of the participants were unmarried (91 %),
and 85 % were college students (Table 1).

Participants (n = 700) were predominantly young
(mean age — 22.77 years) with normal body mass index
(21.17 kg/m?). The mean SBP (118.48 mmHg) and
DBP (78.46 mmHg) were within the normal range,
while the anthropometric indices (waist circumference —
87.4 cm, hip circumference — 94.9 cm, waist-to-hip ratio
—0.92) indicated a balanced fat distribution.

Prevalence of blood pressure categories

The distribution of participants based on their blood
pressure status, according to the criteria of the Ministry
of Health and Family Welfare is summarized in Figure 1.

Blood Pressure Categories in Study Population
(n=700)

70 65.0 %
60

50
40 34.8 %
30
20
10

Percentage (%)

0.2%

Hypertensive

Normotensive  Pre-hypertensive

FIG. 1. Distribution of blood pressure categories among
700 participants in the study

Most of the participants (65 %) were normoten-
sive. Approximately 34.8 % of them were prehy-
pertensive, indicating a substantial proportion at risk
for developing hypertension. Only a very small frac-
tion (0.2 %) were hypertensive, reflecting a low prev-
alence of hypertension in this population. Overall,
the graph highlights that most of the study population

had normal blood pressure, while about one-third were
at an elevated risk.

Analysis of risk factors associated
with prehypertension and hypertension

The association between various risk factors and pre-
hypertension was evaluated, with the results for non-
modifiable and modifiable factors detailed in Tables 2
and 3, respectively.

Among non-modifiable factors, a positive correlation
was observed between advancing age and the prevalence
of pre-hypertension, despite the study population being
predominantly (78.4 %) young adults aged 18-22 years.
Furthermore, male gender was associated with a signifi-
cantly higher proportion of pre-hypertensive states com-
pared to females. Participants from urban residences also
demonstrated a greater prevalence of pre-hypertension
than their rural counterparts, a finding that may reflect
differences in lifestyle and dietary habits.

Modifiable lifestyle factors revealed several signif-
icant associations. Nearly half (46.2 %) of the cohort
was classified as physically inactive, and this group ex-
hibited a markedly higher prevalence of pre-hypertension,
underscoring physical inactivity as a key risk factor. An-
thropometric measures further indicated a strong correla-
tion between pre-hypertension and obesity. Both elevated
body mass index and central obesity, defined by a waist-
to-hip ratio > 0.95 in males and > 0.85 in females, were
frequently observed among pre-hypertensive participants.

Psychosocial assessment using the Perceived Stress
Scale indicated that individuals reporting moderate to se-
vere stress scores were significantly more likely to be
pre-hypertensive. This is consistent with the known
physiological mechanism whereby chronic stress stimu-
lates sympathetic activity, leading to transient elevations
in blood pressure. Finally, the use of tobacco and alco-
hol was associated with a trend toward higher blood
pressure, aligning with the established vascular effects
of nicotine and alcohol.
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TABLE 2
ASSOCIATION OF NON-MODIFIABLE RISK FACTORS WITH BLOOD PRESSURE STATUS

Age Group, years

18-22 478 369 (52.7 %) 109 (15.57 %) -
23-27 140 58 (8.2 %) 82 (11.71 %) -
28-32 28 13 (1.85 %) 15 (2.14 %) =
33-37 5 1(0.14 %) 4 (0.57 %) -
38-42 21 6 (0.85 %) 15 (2.14 %) =
43-47 13 4 (0.57 %) 8(1.14 %) 1(0.14 %)
48-52 11 4 (0.57 %) 6 (0.85 %) 1(0.14 %)
53-57 - 2 (0.28 %) -
58-60 - 2 (0.28 %) -
Gender
Male 395 255 (36.4 %) 139 (19.85 %) 1(0.14 %)
Female 305 203 (29 %) 101 (14.42 %) 1(0.14 %)
Family history of hypertension

No 288 174 (24.8 %) 113 (16.1 %) 1(0.14 %)
Yes 412 257 (36.7 %) 154 (22 %) 1(0.14 %)
TABLE 3

ASSOCIATION OF MODIFIABLE RISK FACTORS WITH BLOOD PRESSURE STATUS

< 18.5 (underweight)
18.5-24.9 (normal)
25.0-29.0 (overweight)
30.0-34.0 (obese)

No

Yes

No

Yes

Mild
Moderate

Severe

Active

Sedentary

>5¢
<5¢g
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Body mass index, kg/m?

149 90 (12.9 %) 59 (8.4 %) =
447 238 (34.0 %) 208 (29.7 %) 1(0.1 %)
82 48 (6.9 %) 33 (4.7 %) 1 (0.1 %)
22 16 (2.2 %) 6 (0.9 %) -
Tobacco use

659 478 (68.2 %) 181 (25.8 %) -

41 27 (3.8 %) 12 (1.7 %) 2 (0.3 %)

Alcohol consumption
526 289 (41.2 %) 237 (33.9 %) 2 (0.3 %)
174 98 (14.0 %) 76 (10.9 %) -
Stress level

135 71 (10.1 %) 64 (9.1 %) =
558 249 (35.6 %) 309 (44.6 %) -

4 2 (0.3 %) 2 (0.3 %) -

Physical activity
324 156 (22.2 %) 166 (23.7 %) 2 (0.3 %)
376 256 (36.6 %) 118 (16.9 %) -
Salt intake (per day)

360 162 (23.1 %) 196 (28.0 %) 2 (0.3 %)
340 160 (22.9 %) 180 (25.7 %) -
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DISCUSSION

This observational study assessed the prevalence
of normotension, prehypertension, and hypertension
and their associated risk factors within the 18—60-year-
old population affiliated with RUHS College of Medi-
cal Sciences, Jaipur. The investigation was conducted
within the Department of Physiology, with a final co-
hort of 700 participants (395 males, 305 females) aged
18 to 25 years.

Table 1 presents the anthropometric profile
of the study population. The mean (+ SD) height
and weight of participants were 166.9 £ 7.62 cm
and 59.3 + 11.2 kg, respectively. The mean waist cir-
cumference and hip circumference were §7.4+ 13.3 cm
and 94.9 £ 13.6 cm.

These findings are consistent with those reported
in similar studies. Our results align with S. Rao et al. [5],
who documented a mean height of 168.3 + 64.0 cm, weight
of 64.5 £ 10.0 kg, waist circumference of 77.9 £ 8.1 cm,
and a waist-to-hip ratio of 0.88 £ 0.10. Similarly, T. Midha
etal. [6] reported a comparable mean waist circumference
0f78.9 + 11.0 cm. The anthropometric data from N. Kar-
makar et al. [7] also show a similar profile, with a mean
height of 115.95 £ 7.80 cm, weight of 67.39 + 10.50 kg,
waist circumference of 74.1 + 8.7 cm, and a waist-to-hip
ratio of 0.89 + 0.80.

Figure 1 summarizes the blood pressure data
and prevalence rates observed in the present study.
The mean systolic and diastolic blood pressures were
118.48 £ 8.15 mmHg and 78.46 £ 5.96 mmHg, respec-
tively. The prevalence of normotension, prehyperten-
sion, and hypertension was 65 %, 34.85 %, and 0.02 %.

These hemodynamic values are consistent with those
reported by R. Jayanthi et al. [8] (116.22 = 13.07 and
74.34+8.74 mmHg) and S. Singh et al. [9] (124.0 £ 15.0
and 83.4 + 9.5 mmHg). Regarding prevalence, the pro-
portion of prehypertensive individuals in our cohort
(34.85 %) aligns with findings from R. Jayanthi et al.
[8] (33.85 %) and falls within the range of hyperten-
sion/prehypertension rates reported by R. Godara et al.
[11] and D.R. Bharati et al. [12] (22.0 and 50.7 %, re-
spectively). In contrast, the prevalence of normotension
in our study (65 %) was lower than the 89 % reported
by U. Kumar et al. [10], while our hypertension rate
(0.02 %) was substantially lower than the rates report-
ed by all cited studies, including U. Kumar et al. [10]
(11 %) and R. Jayanthi et al. [8] (5.1 %).

The analysis of risk factors revealed several signifi-
cant associations. A family history of hypertension was
reported in 22.0 % of prehypertensive, 36.7 % of nor-
motensive, and 0.14 % of hypertensive individuals.
This distribution differs from the findings of Z. Pilak-
kadavath et al. [13], who reported a much higher pre-
valence (76.4 %) among prehypertensive subjects.

As summarized in Table 3, the modifiable risk fac-
tors analyzed were obesity, physical inactivity, stress,
and alcohol and tobacco use. Analysis of dietary salt
intake revealed that the prevalence of prehyperten-
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sion was 28.0 % in subjects consuming more than five
grams of salt per day, which was similar to the preva-
lence of 25.7 % in those consuming less than five grams
per day. This finding contrasts with R.B. Singh et al. [14]
and C. Bullen et al. [15], who reported that the preva-
lence of normotension and prehypertension in high salt
consumers (> 5 g/day) was 18.1 and 82.0 %, respective-
ly, compared to 22.5 and 84.7 % in low salt consumers.

Regarding physical activity, the prevalence of nor-
motension and prehypertension among physically ac-
tive participants was 22.28 and 23.71 %, respective-
ly. Among sedentary participants, the prevalence
was 14.28 % for normotension and 16.67 % for pre-
hypertension. This trend is consistent with R.B. Singh
etal. [14] and S. Yadav et al. [16], who reported corre-
sponding rates of 17.9 and 15.3 % in active individuals,
and 16.5 and 18.9 % in sedentary individuals.

Concerning tobacco use, 3.8 % of tobacco us-
ers were normotensive, 1.7 % were prehypertensive,
and 0.28 % were hypertensive. These proportions dif-
fer from those reported by R.B. Singh et al. [14] and
S. Yadav et al. [16], who found that 9.2 % of tobacco
users were normotensive, 10.2 % were prehypertensive,
and 10.7 % were hypertensive. The overall prevalence
of alcohol consumers in our study was 24.85 %, a result
similar to the 19.2 % reported by K.R. Thankappan et al.
[17]. Furthermore, the prevalence of modifiable risk fac-
tors in our population aligns with the broader literature,
including R. Ibekwe [18], M.R. Akpa et al. [19], who re-
ported rates for smoking, alcohol consumption, and obe-
sity of 15.8 %, 43.4 %, and 18.8 %, respectively. Final-
ly, our data on the distribution of risk factors are con-
sistent with V. S. Choudhary et al. [20], who reported
that modifiable and non-modifiable risk factors each ac-
counted for 15.3 % of the risk in their study.

LIMITATIONS

The age group (18—60 years) predominantly included
younger individuals, affecting prevalence estimates.
The study was conducted in a single institute and hence
results cannot be generalized. Cross-sectional design
limits the ability to assess cause-effect relationships.

CONCLUSION

Prehypertensive individuals demonstrated a higher
prevalence of modifiable risk factors — including smok-
ing, alcohol use, physical inactivity, elevated body mass
index, and central obesity — compared to their normoten-
sive counterparts. A clear gradient of increasing risk fac-
tor burden was observed across the blood pressure spec-
trum, from normotension to prehypertension and hyper-
tension, indicating a progressive risk profile. Further-
more, a family history of hypertension, a non-modifiable
risk factor, was significantly more common among pre-
hypertensive and hypertensive individuals than among
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normotensives, underscoring the role of genetic predis-
position. Although the number of hypertensive subjects
in this cohort was limited, this group exhibited a con-
fluence of multiple risk factors, reinforcing the concept
of compounded risk associated with several concurrent
contributors.
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KoHdnuKT nHtepecos
ABTOPbI AeKNapUPYIOT OTCYTCTBME SBHbIX 1 MOTEHLMANbHbIX
KOH(MKTOB UHTEPECOB, CBA3aHHbIX C Nybnnkauvel HacTosLwen
cTatbu.

UcTo4HMK buHaHcupoBaHus

ABTOpPbI AEKNAPUPYIOT OTCYTCTBUE BHELUHErO (hMHAHCUPOBaHMS
LNS NPOBefeHNst CCNeRoBaHvs v My6amkauum ctatbu.

Bknap aBTOpOB
AHkuTa ThsArn — paspaboTka KoHUenuun nccnegosaHust; céop
N aHann3 gaHHbIX; NOAroToBKa PYKOMUCH; ,qVI36I7IH 1 BbINOJIHEHNE
ncenenoBaTenibCkon paboTbl, BKIHOYasA CTaTUCTUHECKUIA aHann3
1N NHTEepnpeTaLunio pesynsTaToB.
CypxaHwy Kakep — pykoBOACTBO pa3paboTKoi ansaiHa uccnepo-
BaHWS; KPUTUHECKOE PeLeH3poBaHe PyKOMMCU 1 LieHHbIN BKNag,
B NMHTepnpeTaunto AaHHbIX N OKOHYaTeNlbHOE pedakTnpoBaHue.
Hexa Caby — pykoBoACTBO pa3paboTKoii An3ariHa UccnegoBaHus;
KPUTNYECKOE PELIEH3NPOBaHNE PYKOMNCY N LIEHHDBIN BKIAL, B UH-
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