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Summary

This studywas conducted on 450 patients to evaluate isometric exercise (Handgrip test) as a method to
predict pregnancey induced hypertension (PIH) in the early weeks of pregnancy (before 15 weeks). The
handgrip test was rated as positive when the systolic blood pressure increased by I5mmHBHg or more or it
decrcased by H mmHg or more immediately after the exercise. The sensitivity of this test was R1.557,.
Positive predictive value was 70.8% and negative predictive value was 92,5475 Tt was concluded that the
handgrip test is simple, easv to perform, sate and can be used routinely in early pregnancy to predict

developmentof PIH.

Introduction

Pregnaney induced hypertension, the most
common medicat complication of pregnancy continues
to be one ot the leading cause of maternal and perinatal
morbiditv and mortality (Lehmann et al, 1987). There is
theretore aneed to have a method which can predict in
carly pregnancy the possibiliby of developing PIFL There
is increased vascular sensitivity to pressor substances
such as angiotensin 1, catecholamines ete. in PIH. The
handgrip test is used to assess vascular sensitivity to
pressor substances. During sustained muscle
contraction blood vessels to and from the contracting
muscles are occluded. To overcome this obstruction,
endoygenous catecholamines are secreted and
sympathetic activity is increased resulting in dynamic
svstemic change (Flumphreys and Lind, 1963). When
vascularsensitivily is increased as incase of PIH, which
occursvery carlyvin pregnancy, the degree of increased
blood pressure should be higher than in cases of
normotensives. This was assessed by the isometric
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Material and Methods

The study was conducted on 450 normotensive
patients attending the Antenatal clinic of Shri Guru Teg
Bahadur Hospital, Amritsar. The procedure ot the
Handgrip test (HG Test) was well explained to them
and informed consent taken.

Allthe patients undernwent the HG Testat therr
first visit prior to the fifteenth gestational week. They
were closely followed up to see development of PIH at
20, 24, 28, 32, 36 and 40 weceks of pregnancy.

The patient was allowed to relax in the supine
position for 5 minutes to eliminate tactors like anviety
stress, fear, recent activity (which micht intluence the
blood pressure). Forcarm ot the paticnt was kept
horizontal and well supported and upper armytevel with
the heart. The blood pressure was recorded with
mercury sphyvgmomanometer. The cutt was applied
firmiy without creasing and inflated and detlated
smoothlv. Blood pressure recording was taken as
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recommended by American Heart Association (Martit et
al, 19ed) Atter applving the cuff it was inflated to
3tmmHg above the point at which the radial pulse
disappeared. The pressure within the cuff was then
released at a rate of 2-3 mm ot Hg per second while
auscultation was done over the brachial artery. Thus
the bascline blood pressure was measured. The systolic
blood pressure was recorded with the appearance of
RNorothott's sounds oo phase | and diastolic blood
pressure was recorded with mutfling of Korotkoff’s
sounds e phase IV The subject then used the other
hand to grasp a hand grip ot 25kg strength tor
maintaining, the grip tor 3 minutes. The blood pressure
was again recorded during FIG test and after the patient

released the grip,
Observations and Discussion

Ot of 450 patients the number ot patients who
had a positive handgrip test at 15 weeks was 48,
Amongst these only 34 patients had a true positive
handgrip test since they developed P inlater months
of pregnancey, 14 patients who had a positive HG test
remained normotensive throughout pregnancy e, test
was Lalse positive in 29.2% and positive predictive value
ot HG testwas 7Sy (Table .

Fhe number of patients who had a negative HG
tost was 4020 Amongst these 372 patients remained
normotensive throughout pregnancy i.e. negative
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sredictive vy alue was 92.54°%0 (Table D). Out of these, thirty
3 )
paticnts developed PHTin later months of pregnancy e,
the test was false negative in 30 patients (7.4676). All

these patients developed mild pre-cclampsia i the lates
months of pregnancy.

Increased vascular reactivity in those destined
to develop PIF explains the pressor response toan
intusion of angiotensin-I (Gant ot al, 1973 but the
angiotensin sensitivity test is not practical and its safeny
has not been confirmed. Numerous other tests have been
proposed including biochemical tests which are
expensive and require sophisticated laboratory
equipment. Theretore, clinical screening can be utilized
to screen the antenatal patients.

Niscll ot al (1955) found that bhoth <y stolic and
diastolic blood pressure were signiticantly hagher o
patients of PILT than in controts both durn and atte
the dsometric  exercrse when  they studied

sympathoadrenal and cardiovascular reactivity o PHH

Raisanen et al (1990) found mcreased respons
of plasma adrenaline to isometric exercise in P
patients when compared with suppressed response
normal pregnancy.

Out ot 450 patients, 66 developed PHH
subsequently giving us an incidence of TR0 SOt ol
all patients who belonged to Tower socio cconomi
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status 63 developed PHH (153270 whercas out of 2
patients from middle socio-economie status 3 patients
had PIH (12,5075, None ot the 15 upper strata patients

had I'TH (Table .

Table 1
Result of Hand Grip Test
Handgrip test No. of patients Percentage
(n=450)

Total positive cases 48 10.66
True positive 54 OS8O
False positive 14 24,20
Total negative 402 VAR
Jrue negative 372 SRR
False negative 30 oo

Table 11

Showing relationship of socio-economic status with PIH

(N=450)
Socio-cconomic Income (Rs.) No. of Patients "nage
status per month cases with PIH
[ower < 100y 411 63 |5 a2
A ddle OO -2400 24 3 [ 250
Uipper > 2400 1> -
Total 450 66 1467
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Inourseries true positive cases by HG test were
34 whereas o6 patients subsequently developed PIH,
onving o sensttivity rate of 515170 Tomoda et al (1994)
how ever reported a sensitivity rate ot S1.8% for predicting
PU L Out ot our 402 patients who turned negative for
HG Test 372 did not develop PIFL, the negative predictive
value of bomg 92547, as compared to 97.5% reported by
Tomodaetal (1994),

«

[he tsometric exercise scems reliable in
predicting PIHL Animportantaspect is the high negative
predichve value (92,5400 which helps to detect those
patients whowill not develop PIH and the carly positive
prediction (708" enables one to take preventive
measures carly thus improving both maternal and fetal

Prognosis.

Fhe TG test is casily performed, virtually
costless and 15 a valuable screening procedure because
of tts sensitivity, simplicity and high negative predictive

valtue.

Predictor of carly P
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