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Epidemiology of the hypertensive
disorders of pregnancy

A. MICHAEL DAVIES'

Disorders associated with hypertension during pregnancy, which are often
linked with oedema and/or proteinuria and are variously termed toxaemia of
pregnancy, EPH gestosis, pre-eclampsia, and eclampsia, are of unknown etiology,
although they have been known for a long time and many attempts have been made
to classify and explain them. In this paper, the author draws attention to the
problems of standardizing values for blood pressure, proteinuria, and oedema and
of determining their value in the diagnosis of the disorder. Different classification
schemes are described and the problems of comparison between them are stressed.
The frequency of the hypertensive disorders of pregnancy in different countries and
groups at special risk are discussed. Finally, recommendations are made on the types
of research and health care needed to combat the problem.

Hypertension complicating pregnancy is the major cause of prematurity and perinatal
death and is responsible for a fifth to a third of all maternal deaths.
Variously termed toxaemia of pregnancy, EPH gestosis (see page 379), preeclampsia, and eclampsia, the disease (or diseases) has been recorded from most parts of
the world and is reported to affect from 0.1 % to 35 % of pregnant women. Its cause is
unknown, although its history is long and many are the theories and attempts to explain
its different manifestations. a
The frequency of pregnancy hypertension may be affected by characteristics of the
mother, including her age, parity, and genetic make-up and by those of her environment,
including social class, diet, and season. In addition, the recorded frequency is influenced
by the availability and use of health services, the interest and awareness of medical
attendants, and the accuracy with which measurements are made and results written
down. Moreover, the application of epidemiological methods is bedevilled by the protean
nature of the disease and a plethora of diagnostic classifications.

DEFINITIONS
Any large unselected group of pregnant women with raised blood pressure will
contain individuals whose hypertension antedates the pregnancy, those whose blood
pressure began to rise after the end of the second trimester, and a few with pre-existing
hypertension exacerbated by the pregnancy. Some of them will have proteinuria or
generalized oedema or both. The vast majority may be classified as suffering from one of
the following disorders:
(a) hypertension arising during pregnancy, with proteinuria or oedema or both. This
is the group usually labelled "toxaemia of pregnancy ", "pre-eclampsia", or "EPH
gestosis" and some of them, if left untreated, may develop eclamptic convulsions;
* A French version of this article will appear in a future issue of the Bulletin.
'Head, Department of Medical Ecology, Hebrew University-Hadassah Medical School, P.O.B. 1172, Jerusalem, and
Director, Brookdale Institute of Gerontology and Adult Human Development in Israel, Jerusalem, P.O.B. 13087, Israel.
a CHESLEY, L. C. Hypertensive disorders in pregnancy. New York, Appleton-Century-Crofts, 1978.
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(b) essential hypertension in manifest or latent form;
(c) renal disease such as glomerulonephritis, pyelonephritis, or diabetic glomerulosclerosis;
(d) a combination of (a) and (b) or (a) and (c).
These groups account for most of the patients. The remaining 1-5 % will comprise,
among others, infrequent cases of hyperthyroidism, aortic coarctation, lupus
erythematosus, and rare diseases of the kidneys together with a residual unclassified
group. The size of this last group depends on the clinical acumen and bias of the
investigator and the interest, time, and facilities available for diagnosis.
Several schemes have been proposed to classify pregnant women as having
"toxaemia ", " pre-eclampsia ", or " EPH gestosis". All of them are based on the finding,
in late pregnancy, of signs of hypertension, proteinuria, and oedema either alone or in
different combinations. It turns out that these signs are elusive and frequently
misleading; they are worth detailed consideration.
Levels of blood pressure
Three groups of variables affect the classification of a patient as hypertensive: the
physiological (intrinsic) variations in blood pressure, the way that it is measured, and the
cut-off point used to divide normal from abnormal.
Intrinsic variations
Over a 24-hour period, systolic blood pressure may vary by 40 mmHg (5.3 kPa) or
more in a healthy, non-pregnant individual and the diastolic pressure by up to 30 mmHg
(4 kPa). Variations are even greater in those with essential hypertension, and one group
of patients studied showed a general rise of pressure averaging 15.4 mmHg (2.1 kPa)
during the clinical examination. Pressures recorded by a physician at the first visit may be
20 mmHg (2.7 kPa) higher than those obtained later.
Pregnant women show a drop in blood pressure during the first two trimesters, with a
rise to prepregnancy levels thereafter. There is a rise of basic blood pressure with age in
primiparae and a fall with succeeding pregnancies up to parity 5. Obesity and overweight
may give deceptively high readings owing to the relationship between blood pressure and
body weight and the correlation between body weight and arm circumference. Not all
investigators have found an effect of arm circumference on blood pressure readings,
however, and the effect of overweight on blood pressure is greater than that explained by
plump arms.
Moreover, blood pressure is profoundly affected by the physiological, psychological,
and pathological state so that any casual measurement, however accurately made, can
only give an approximation of the basal blood pressure of the subject.

Measurement of blood pressure
Recorded blood pressure varies with the observer, the instrument, the position of the
patient, and the number and timing of the readings.
" Different observers have different pressor effects on their patients " wrote Pickering
& Juel-Jensen in 1970 and it is common experience that the anxious patient shows higher
readings. When a succession of readings is taken and a conscious attempt made to calm
the patient and establish rapport, the diastolic level may fall by as much as 8 mmHg (1.1

kPa).
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Nurses reading the same blood pressure measurements from a sound film differ by
about 10 mmHg (1.3 kPa) in their reading and "doctors are no better". The differences
are of two kinds: inter-observer variations like these and intra-observer variation, where
the observer records the same observations differently on different occasions. These are
"facts of life " and are readily demonstrable, although many clinicians tend to reject the
concept. Some people read consistently high or consistently low, some have preferred
digits, such as 0 or 5, to which readings are rounded off, and some have a preference for
certain values, such as 120/80, which crop up in their records with undue frequency. For
others, the first reading affects those taken subsequently. To overcome the disadvantages
of digit preference and level preference, a number of sphygmomanometers have been
designed, some with automatic inflation and deflation, others with end-point readings
activated by transducers. The best known and most simple is the London School of
Hygiene zero-muddler sphygmomanometer. Before each reading the level of the zero is
changed by spinning a wheel, the reading is made to the nearest millimetre, and the
difference between the true zero and that used is revealed and added to the reading.
After a little training, the use of this instrument reduces mean observer variation to ± 2
mmHg (± 0.27 kPa). Designed as an epidemiological tool, this instrument is probably of
greater use in clinical research where accurate serial readings are of importance for
patient management.
With any sphygmomanometer, the size of the arm cuff is critical; short or narrow
cuffs may give readings 5-10 mmHg (0.7-1.3 kPa) above the "true" value, assuming
that the instrument is calibrated. In one study in the United States of America, 13.2 % of
hospital anaeroid sphygmomanometers were faulty.
In pregnancy, the position of the patient during examination - sitting or lying
may be critical. In the third trimester, pressure on the inferior vena cava in the supine
position causes a significant fall in blood pressure and can lead to reclassification of
patients previously regarded as hypertensive.
There has been much discussion as to the selection of the end point for recording
diastolic pressure. Using direct intra-arterial measurement for comparison, some people
find that phase 5 (disappearance) of the Korotkoff sounds correlates best with the true
diastolic pressure, whereas others claim that muffling of the sound (phase 4) is the better
end point. The latter is that recommended by a WHO Working Group.b
As already indicated, a single reading is higher than the average for a subject and
there is a systematic fall with several readings spaced through the same session and
readings at subsequent sessions. It is therefore recommended that at least two readings
be made, the second after a rest period of 10 minutes, the lower value being the one
recorded.
Blood pressure is a continuous variable and there can be no statistically reliable cutoff point above which all are hypertensive and below which all are normotensive. The
pratical need for dichotomy, however, has given rise to different proposals for dividing
lines and the literature is well confused by the use of different thresholds as well as by
those who omit definitions. The level of 140/90, accepted in the Anglo-American
literature, may be unsuitable for populations with different normal ranges of blood
pressure, particularly in developing countries.c In the obstetric literature 135/80, 135/85,
140/95, and 150/90 are only some of the cut-off points that have been used.
bReport of the meeting on hypertensive disorders of pregnancy, childbirth and the puerperiun (toxaemia, EPH gestosis),
Geneva, 29 August-2 September, 1977. WHO unpublished document, MCH/78.2.
c
DAVIES, A. M. Geographical epidemiology of the toxemias of pregnancy. Springfield, Illinois, Charles C. Thomas, 1971.
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Not all of these values can be correct. Are any of them? All that can be said of this
quantifiable variable is the higher the worse and the lower (within limits) the better. For
each level of blood pressure in a given pregnant population, other things being equal,
there is a corresponding level of prematurity and perinatal mortality. As the blood
pressure increases, so does the perinatal mortality but there is no level below which the
outcome is always "good" and above which it is always "bad".
The following data were obtained for White nulliparae aged 20-34 years from the
United States Collaborative Perinatal Study: d

Proteinuria

Maximum blood pressure at 24-27 weeks

Perinatal mortality per 1000

115/65
115/75
125/65
125/75

24.2
46.3
65.3
72.7

Exercise, exertion, exposure to cold, and different autoimmune states may cause
proteinuria in the absence of renal disease. The frequency of these phenomena in normal
pregnancy is unknown but Baird found proteinuria in 37.4 % of 1000 catheterized
pregnant patients in Aberdeen, Scotland in 1936.e
Most authors agree that amounts of protein equivalent to a trace or 1 + turbidity (less
than 1 g/litre) in a single catch specimen may be neglected, but there is no agreement as
to the upper level of normal. The American College of Obstetricians and Gynecologists
requires, for a positive diagnosis, the presence of urinary protein in concentrations
greater than 0.3 g/litre in a 24-hour collection or more than 1 g/litre, equivalent to 1 + or
2 + by standard turbidometric methods, in specimens voided on two or more occasions at
least 6 hours apart. The urine must be a clear midstream specimen or one obtained by
catheterization.
In the United States Collaborative Perinatal Study, trace or 1 + amounts were found
in 13.3 % of the nearly 140 000 urine samples examined. The overall prevalence was
9.8 % in White patients and 17.0 % in Blacks. Although precise instructions were given
to the 12 collaborating institutions as to how to obtain clear midstream catch specimens,
these may not always have been followed meticulously. One hospital reported trace or
1 + in 2.1 % of White and 3.2% of Black patients, another found them in 43.2 % and
54.4 %, respectively, and the rest were between these limits. In the same survey,
" significant " proteinuria, 2 + or more, was reported in 0.8 % of specimens from Whites
and in 1.5 % of those from Blacks. Here too, the variation between institutions was
considerable, 0.3-2.5 % for White patients and 0.3-4.8 % for Blacks. Pregnancy with
proteinuria was associated with an increase in perinatal mortality, regardless of the blood
pressure. Where proteinuria and hypertension were present, the perinatal mortality
increased further. This is illustrated in Fig. 1, where the standardized relative risks of
fetal death are shown and compared with the reference normotensive group without
proteinuria.
In the British Perinatal Mortality Survey too, perinatal mortality was highest in the
presence of proteinuria, particularly that found in catheter specimens, in all groups, with
and without hypertension. In this study 6.7 % of the women were found to have
proteinuria, 2.5 % of them in catheter specimens.
d FRIEDMAN, E. A. & NEFF, R. K. Pregnancy hypertension: a systematic evaluation of clinical diagnostic criteria. Littleton,
Massachusetts, PSG Publishing Co., 1977.
e
BMRD, D. Journal of obstetrics and gynaecology of the British Empire, 43: 435 (1936).
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Eleven clinics in Switzerland, Austria, and the Federal Republic of
Germany reported simple proteinuria
+++
rr = 4.0
in from 1% to 26% of patients, using
rr =7.2
the EPH system of classification (see
.X
++
below). In Helsinki, proteinuria of 1.1
g/litre and above was associated with a
perinatal mortality of 6.15 %, com- 0~
pared to 2.4% in healthy controls.
+
With protein levels below 0.3 g/litre
rr 4.1 t
and 0.4-1.0 g/litre, the mortality was
0
rr-3.0
R
1.333 % and 1.888 %, respectivelylower than the controls. A trace of
5 5 55-64 65-74 75-84 85-94 95-104 3105
proteinuria does not seem to matter.
Diastolic pressure (mmHg)
But how much is a "trace"? A Fig. 1. Relative risk (rate-ratio for fetal death) with
combinations of diastolic blood pressure and
further complication is the method of different
proteinuria (after Friedman & Neff, 1977). R = refertesting the urine. Most of the clinics in ence group with fetal mortality of 10.2 per 1000.
the United States study used a dip- 1 mmHg = 0.1333 kPa.
stick test and these have proved reliable. The "Albustix" and paper strip methods are
very sensitive and specific at low levels of preteinuria although less reliable, quantitatively, at high levels. The Esbach method, in very widespread use, is inaccurate at all
concentrations. It exaggerates the low levels and underestimates the high levels by a third
to a half.
Both for surveys and clinical studies, therefore, it seems essential to examine only
clear midstream or catheter specimens of urine and preferable to use a cut-off point of
2 + as measured with a dip-stick test. Studies of the relationship between the level of
proteinuria and the outcome of pregnancy require more complex methods of urine
collection and analysis.

.8;

Oedema
Generalized accumulation of excess fluid in the tissues is common in pregnancy but is
reported in different frequencies by different authors. Generalized oedema was found in
15 % of otherwise normal women while a further 25 % had oedema of the legs only, using
the records of 24 000 cases in Aberdeen.f Generalized oedema was more common in first
pregnancies and in all pregnancies labelled hypertensive or pre-eclamptic. The total
prevalence of oedema was 35 % in women who remained normotensive, 60 % in those
with hypertension, and 85 % in those with hypertension and proteinuria (pre-eclampsia).
On the whole, the prematurity rate was lower in infants of oedematous mothers while
perinatal mortality was not significantly different between the two groups.
In view of the unreliability of the clinical diagnosis of oedema, it is not surprising that
while 30 % of women in the Collaborative Perinatal Study (39 % White and 22 % Black)
were recorded as having oedema of the face and hands, the variation between centres was
considerable. There was no essential difference, however, between the prevalence of
proteinuria in those with and without recorded oedema. In general, the worse the
oedema, the better the babies in terms of birth weight and perinatal mortality, and this
fBAIRD, D. Clinics in obstetrics and gynaecology, 4: 531-548 (1977).
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finding has been reported independently from Czechoslovakia, Finland, Scotland, and
the USA.
It seems probable, therefore, that oedema of itself is not pathognomonic. Only when
severe and in association with hypertension (with or without proteinuria) is it linked to
poor outcome of pregnancy. It is not, therefore, of value in the differential diagnosis of
the hypertensive disorders of pregnancy or in the prediction of outcome.

PROBLEMS OF CLASSIFICATION
An acceptable, reproducible, and reliable system of diagnosis and classification is
essential for community studies of any disease. The current methods of classification are
of limited usefulness for clinical management; for epidemiological studies they are
misleading, owing usually to their imprecision. That of the American Committee on
Maternal Welfare is the most widely cited in the western literature and is the one mainly
responsible for continued use of the term toxaemia. It has three main groups:

I. Acute toxaemia of pregnancy (onset after the twenty-fourth week)
A. Pre-eclampsia
(1) Mild
(2) Severe
B. Eclampsia (convulsions or coma, usually both, associated with hypertension,
proteinuria, or oedema)
II. Chronic hypertensive (vascular) disease with pregnancy
A. Without superimposed acute toxaemia (no exacerberation of hypertension or
development of proteinuria)
(1) Hypertension known to have antedated pregnancy
(2) Hypertension discovered in pregnancy (before twenty-fourth week) and
with post-partum persistence
B. With superimposed acute toxaemia
III. Unclassified toxaemia (data insufficient to differentiate the diagnosis).
In this scheme, hypertension is defined as a rise in the systolic pressure of at least
30 mmHg (4kPa), or a rise in the diastolic pressure of at least 15 mmHg (2 kPa), or the
presence of a systolic pressure of at least 140 mmHg (18.7 kPa) or a diastolic pressure of
at least 90 mmHg (12 kPa). These levels must be manifest on at least two occasions, 6 or
more hours apart. Proteinuria is defined as cited above. The classification accepts
hypertension or significant proteinuria or oedema of the face and arms, or any
combinations of two or more, as diagnostic of pre-eclampsia.
The Committee on Terminology of the American College of Obstetricians and
Gynecologists defines pre-eclampsia as the development of gestational hypertension plus
proteinuria or generalized oedema after the twentieth week of pregnancy. Gestational
hypertension is a sustained increase of 30 mmHg or more in systolic pressure or of
15 mmHg or more in diastolic pressure above the patient's normal levels. Thus the cutoff point of 140/90 is avoided but hypertension is an essential component.
In 1955, Nelson defined pre-eclampsia as a sustained rise of the diastolic pressure to
90 mmHg or higher. When proteinuria is present the diagnosis is of severe pre-eclampsia.
" Oedema has been omitted as a factor for both grading and diagnosis."
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These are the main representatives of a babel of schemata that have been reviewed
elsewhere.9
To illustrate the problems that arise one may consider the British Perinatal Mortality
Survey. Using the classification of the authors the pre-eclampsia rate was 35.3 %, but
when that of the American College of Obstetricians and Gynecologists was applied to the
same data the rate fell to 6.1 %. The difference was due to cases with either hypertension
or proteinuria but not both.
The Organisation Gestosis has attempted to get round these difficulties by proposing
that each of the signs denoted by EPH (Edema, Proteinuria, and Hypertension) be
recorded separately.' A symptomatic (clinical) classification can then be made that
accepts monosymptomatic E or H " gestosis " and a polysymptomatic gestosis with two or
three of the signs. The superimposition of objective and subjective symptoms to
polysymptomatic gestosis leads to a diagnosis of impending eclampsia. The "pathogenetic classification" into unclassified, transient, and superimposed gestosis is based on
further examination, preferably 3 months after delivery.
The idea of recording each sign and symptom separately, without preconceived ideas,
is an attractive one for epidemiological studies and, if done systematically and in a
standard fashion, would permit the testing of different classification schemes on the same
data in order to explore the strengths and weaknesses of each.
However, any scheme that seeks to classify pregnant women whose characteristics are
distributed as a continuous spectrum must include some who are well and exclude some
who are ill. In the search for causes and attributes of disease, other differences between
the two groups may be blurred as a result of misclassification. In fact, clinical diagnosis
may not be possible at all, as transpires from McCartney's electron microscope studies of
renal ultrastructure, now confirmed by others.' A carefully selected group of 62 young
primiparae who developed hypertension, proteinuria, and oedema, and who fulfilled the
criteria for pre-eclampsia as defined by the American Committee on Maternal Welfare,
underwent renal biopsy. Sixteen of the patients had lesions of renal disease (13 of them
chronic glomerulonephritis) and only 70 % showed the "typical" capillary endothelial
swelling of pre-eclampsia. Of 152 multiparae with pre-eclampsia according to strict
clinical criteria, over half had no detected renal lesions, 12 % had arteriolar nephrosclerosis, and only 14 % showed capillary endotheliosis alone or with underlying
nephrosclerosis.
It seems clear that a satisfactory classification will have to await the development of
more sensitive and precise diagnostic tests.

FREQUENCY OF THE HYPERTENSIVE DISORDERS OF PREGNANCY (HDP)
What is the extent of the problem and what is its cost in morbidity and mortality for
mother and infant ? For a few countries there is limited information; for most we have no
idea at all. This is due partly to the confusion of diagnostic schemes, which prevents
international comparisons, but mainly to the inverse relationship between the incidence
of severe HDP and eclampsia and the availability of health services.
Most information derives from hospital series, which are rarely representative of the
population. The range of frequencies reported in the literature of the past decade is
8 DAVIES, A. M. Geographical epidemiology of the toxemias of pregnancy. Springfield, Illinois, Charles C. Thomas, 1971.
I RIPPMANN, E.
T., ED. Die Spatgestose (EPH-Gestose). Basle, Schwabe, 1970.
iCHESLEY, L. C. Hypertensive disorders of pregnancy. New York, Appleton-Century-Crofts, 1978.
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shown in Table 1, the reported incidence of HDP from different countries varying from
0.1 to 31.4 per 100 births, a 300-fold difference. Even in individual countries there can
be a 10-20-fold difference between hospital series. Reported rates of eclampsia which,
by its nature, should be recorded more consistently, varied between 0 and 12 per 1000
births. To what extent these differences are real or whether they can be accounted for
wholly by differences in hospital populations, antenatal care, and methods of diagnosis
and classification is not known.
Table 1. Reported incidence of eclampsia and HDP from hospitals in 11 countries,
1970-77a
No. of
hospitals

Country

per
Eclampsia
1000 births

per
HDPbirths
100
7.1

Egypt

1

6.9

Ethiopia

3

0.9

0.1

Germany, Federal Republic of

8

0.2-4.1

10.7-24.0

India

2

10.0-12.0

7.8

5

0.1-8.4

2.0-8.3

Italy
Kuwait

1

2.3

Nigeria

2

4.0-10.6

Senegal

1

5.6

4.0

Switzerland

5

0.5-1.8

7.4-8.0

United States of America

5

0.4-9.9

3.6-31.4

Venezuela

2

0-4.7

1.0-16.4

0.3-6.5

a From the report of the meeting on hypertensive disorders of pregnancy, childbirth and the puerperium
(toxaemia, EPH gestosis), Geneva, 29 August-2 September 1977. WHO unpublished document MCH/78.2.

There are few population-based studies reported in the medical literature, including,
that is, all births to a defined population rather than those taking place at a defined
location. Five of these are summarized in Table 2 and show only a fourfold difference in
the rate of eclampsia. HDP varied from 2 % in Jerusalem, with strict definitions and
diagnosis by a single team, to 26 % in the two British surveys. However, when different
diagnostic criteria were applied to the British data, the rate fell by two thirds.
Table 2. Reported incidences of eclampsia and HDP from population based
surveys, 1958-73a
Country
or area

Period

HDP per
100 births

Eclampsia per
1000 births

Cuba

1973

2.0

18.4

Great Britain

1958

0.9

25.8 (9.4 moderate
and severe)
26.0

1970

1.3

Jerusalem

1964-66

0.6

New Zealand

1959-61

0.6

-

United States of America

1959-68

0.55

22.3

Great Britain

2.0 (stricter definitions)

a From the report of the meeting on hypertensive disorders of pregnancy, childbirth and the puerperium
(toxaemia, EPH gestosis), Geneva, 29 August-2 September 1977. WHO unpublished document MCH/78.2.
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Deaths from HDP
HDP is the major cause of prematurity and perinatal death. Eclampsia is responsible
for a tenth to a third of all maternal deaths, ranking among the first three defined causes
for most countries (Table 3). Where the total maternal mortality is high but that
attributed to "toxaemia" is low, the excess is made up mainly of deaths from abortion
(e.g., Chile, Romania) or haemorrhage (e.g., Mexico).
The case fatality from eclampsia is high even today in some countries, although in
most advanced medical centres it has dropped from around 25 % at the turn of the
century to below 1 % today. One hospital in Mexico City, however, reported an incidence
of eclampsia of 140 per 100 000 births and a case fatality of 10.1 % for the period
1963-69. In that series the perinatal mortality was 28.4%, half of the deaths occurring
antepartum and nearly a third intrapartum. In 1974 there was a stillbirth rate of 25.4 %
to eclamptics in Cali, Colombia. Even where eclampsia does not supervene and maternity
services are of a high standard, the stillbirth rate may be five or more times higher than
that for the non "toxaemic" population and that of low birth weight nearly four times
higher. In a consecutive series of EPH gestosis from Wurzburg, the perinatal mortality
was 10.0% and in a comparative series from Helsinki, 5.1 %. From North Carolina, one
hospital reported a perinatal death rate of 60.1 per 1000 births for cases of toxaemia,
compared to 33.8 for those without, most of the excess being due to ante- and
intrapartum deaths.
The weight of the baby is lower in patients with hypertension and proteinuria but not
necessarily in those with hypertension alone. There is a fetal growth lag of 4 % per week
and infants born to pre-eclamptic mothers are about 250-260 g lighter than those born to
healthy mothers. This difference is greater when comparisons are made with controls
matched for age, race, parity, and social class. In different series the percentage of babies
Table 3. Maternal mortality 1972 (selected countries with more than 10 deaths
from toxaemia)a
Maternal mortality per
000 live births

~~~~~~~~~100

Country

All causes

Canada

Chile
England & Wales

Rankin oof
mng
Roankia
defined causes

Toxaemia

15.5

5.3

1

178.5

16.1

4

15.4

2.8

1

Hungary

43.1

9.1

1

Italy

46.1

11.5

1

Japan

40.6

13.4

1

Mexico

130.2

15.6

2

Poland

17.9

2.7

3

130.0

2.6

2

Spain
United States of America

32.1

3.5

2

18.7

3.0

2

Yugoslavia

37.0

4.8

3

Romania

,'Source: World health statistics annual, 1 (1972).
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with a birth weight of less than 2.5 kg ranges from 15 % to 30 %. Babies are lighter at
each stage of gestation from the twenty-fourth week onwards.
Notwithstanding the paucity of information from most countries, it may be stated
with some certainty that: (a) the hypertensive disorders of pregnancy are common; (b)
they are an important cause of maternal and perinatal mortality; and (c) they are an
important cause of low birth weight.

GROUPS AT SPECIAL RISK
Groups at riski derive from the characteristics of individual pregnant women as well
from
those of their environments and the interaction between the two. The following
as
brief summary is expanded in the monographs of Chesley and of Davies.

Individual characteristics
Age and parity
First pregnancies are characteristically associated with a greater risk of hypertensive
complications at any age. Very early (teenage) and late (over 35 years of age)
pregnancies are associated with higher risk, owing partly to essential hypertension in the
second group. The rates in women over 40 years of age are highest but their contribution
to the total number of cases is small, unless grand multiparity is a characteristic of the
community.
When the first pregnancy is terminated by induced abortion, the frequency of late
hypertension and proteinuria in the second pregnancy (= first baby) is similar to that
expected in an average second pregnancy in the same community. In other words it is the
first pregnancy, and not necessarily the first full-term pregnancy, that is associated with
risk.

Personal and family history
Incidence of pregnancy hypertension is greater in the daughters and sisters of those
who were affected in their pregnancies. Women who have had pre-eclampsia in a
previous pregnancy have a 13-45 % chance of being affected in the current one.
Race
There is no evidence of increased susceptibility of any racial group other than those
with a tendency to hypertension who may, therefore, show more hypertension in
pregnancy.

Smoking
Women who continue to smoke have less hypertension and less hypertension with
proteinuria developing during the pregnancy. Women who smoke, on the whole, gain less
weight and their babies are lighter. When they do develop hypertension, the perinatal
mortality is somewhat higher than for nonsmokers.
i Risk approach for maternal and child health care.

Geneva, World Health Organization, 1978 (Offset Publication, No 39).
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Association with other conditions
HDP with proteinuria is particularly frequent in twin pregnancies, in women who are
overweight, and in those with diabetes, hydramnios, and hydatidiform mole.
Characteristics of the environment
Poverty
Poverty is strongly associated with increased risk. This excess is closely linked to a
greater number of pregnancies at the extremes of reproductive age, coupled with poor
medical care which delays detection. Whether there are other components of poverty
that cause or enhance HDP is likely but they remain to be defined and probably differ in
different communities.
Diet
The literature supporting an effect of diet on HDP is enormous but most of the
conclusions are biased by the study design or the convictions of the author. The
association with poverty usually means an association with hunger and this provides
much of the "evidence" for the importance of diet. Wars, with famine and starvation,
have been reported to decrease the incidence (they also decrease the frequency of
primigravidae) but the effect is not constant nor the data particularly complete or
reliable.
Dietary surveys of pregnant women and case-control surveys, in the past, purported
to show deficiencies in the diet of women with "toxaemia" but their results are suspect
either because of bias in patient selection or because of diagnostic criteria or both. In
Jerusalem it was shown that women with pre-eclampsia often changed their diet, on
medical advice or because they felt sick, as a result of the disease. When patients who had
not changed their diets were interviewed, there were no differences between their
reported consumption of different foods and that of carefully matched controls.
However, it must be stressed that in none of the better designed studies was there
severe dietary deficiency. We do not know, therefore, whether there could be an
association with HDP in this situation although the probability is low.

Season and climate
Again the literature is extensive and there are articles claiming an increased incidence
of pre-eclampsia and eclampsia in hot and cold climates, in spring and in autumn, with
increasing and decreasing humidity, and so on, sometimes two from the same place with
different results. Studies based on total population in Finland, New Zealand, and
Jerusalem did not show climatic or seasonal effects, although twice as many admissions
for eclampsia were found to occur in Cali, Colombia, on cool or humid days.
While there is no clear evidence of the effect of climate in causing HDP or HDP with
eclampsia, it may well be that the established disease, particularly eclampsia, is affected
by the weather.

Geographical differences
Reported differences in the incidence of HDP in different countries are almost
impossible to interpret because of the differences in antenatal care, hospital selection,
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and the confusion of diagnostic classifications. Much of the difference between countries
in the British Perinatal Mortality Survey can be explained on the basis of differences in
antenatal care. In short, there may be real geographical differences but we do not know
and it would be useful to find out. This subject is explored in depth by Davies. k

Cultural aspects
Cultural patterns and religious beliefs would affect family formation, age at first
pregnancy, and the proportion of older multiparae, among other factors. Taboos
affecting pregnant women, such as dietary restrictions, could conceivably have an effect,
if only to exacerbate the outcome in established HDP.
Health services
Health services and, in particular, antenatal care have the most profound effect on the
consequences of HDP but not, of course, on prevention. In other words, early detection
and treatment will help keep mild HDP mild and will reduce the frequency of eclampsia,
low birth weight, and mortality of both infant and mother. Thus, women with little or no
antenatal care or for whom skilled birth attendants are not available are at greatest risk.
IMPLICATIONS FOR RESEARCH
This section, normally left to the end, precedes that on health services as the latter
should be based on adequate understanding of the natural history of the disease and in
this there are many gaps.
Epidemiological studies
The most urgent need is for data on normal blood pressure, the ranges of blood
pressure, weight gain, length of gestation, and birth weight in different communities.
Only when such information is available, based on total populations or on representative
samples, will it be possible to define the limits of the normal and the point at which a
pregnant woman should be classified as sick.
This kind of research, apparently simple, is in fact difficult to organize for it requires
full coverage of a population and standardization of methods of measurement and
recording, usually by multiple observers. It has been recommended that information be
obtained from different populations at different levels of health service sophistication, At
the most simple level data could be obtained on eclampsia by interviewing each mother,
or her relatives or neighbours, within a short time of delivery to inquire about
convulsions. To this could be added, at the next level, information on all deliveries, with
and without convulsions, with details of obstetric history, blood pressure, urinalysis,
oedema, and other complications of pregnancy and parturition. The definitive study
would be prospective, would involve a representative population sample of 5000-10 000
pregnant women, and would provide the above and additional information on the course
of pregnancy and delivery, on the newborn, and on the progress of mother and infant.
The outcome of these studies should be the development of appropriate definitions
and systems of classification and a measurement of the importance and burden of HDP in
different communities.
I
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Technology
The development of appropriate technology for use under field conditions is essential
to further studies and management of HDP, e.g., a robust and accurate sphygmomanometer, stable paper strips for detection of proteinuria in the mother, and
monitoring of blood sugar levels in the baby. In addition, more inexpensive, accurate,
and unbreakable scales for weighing babies need to be developed. Simple record-keeping
systems for use in countries with different problems also need to be developed and tested,
as do operational manuals, with sections on HDP, for health care workers at all levels.

Operational research
Methods for identifying and managing high-risk groups and early cases of HDP are
required at different organizational levels of health systems, including traditional birth
attendants. Such methods, in conjunction with more epidemiological knowledge, should
lead to the development of appropriate intervention strategies and, in particular, studies
of the effects and values of different treatment regimes under different conditions.
Biomedical research
To attain the final goal of primary prevention, it will be necessary to elucidate the
etiology and pathogenesis of HDP. This promises to be a lengthy process that will involve
physiological studies of vascular reactivity and uteroplacental and renal function, studies
of endocrine interrelationships, and understanding of the earliest involvement of genetic,
haematological, and immunological mechanisms, among many others.
It is not the purpose of this paper to present a long list of research topics. Note,
however, should be made of the need to study the pharmacological implications of early
and established HDP and to develop appropriate drugs for use under primitive
conditions with little or no supervision.

IMPLICATIONS FOR HEALTH SERVICES
Much can be done to prevent the full consequences of HDP, even in the imperfect
state of present knowlege. Early detection and appropriate intervention will control most
cases of HDP and reduce the frequency of eclampsia, with consequent reduction in
maternal and perinatal mortality, low birth weight, and infant morbidity. Application of
the risk approach, to identify women at special risk and to redistribute resources to meet
their needs, would seem to be the most logical approach, particularly in areas with limited
services and limited means.'
Detection of women at risk
Early detection of all those at risk of HDP is conditional on full coverage of the
pregnant population. In many communities this can be achieved only by reallocating
resources and mobilizing new ones in order to guarantee at least one contact with every
pregnant woman, in order to screen for those personal risk factors listed above. Such
reallocation would permit concentration of activities on those found to be at greatest risk,
within the limits of available care.
I
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Improvement of mother and child care
Women in the greatest danger of serious complications from HDP are those with little
or no antenatal care and for whom skilled birth attendants and facilities are not available.
Deficiencies in trained personnel may be overcome by mobilization of other resources in
the community to ensure better coverage and institution of those screening procedures
that can be carried out by the relatively untrained. This may require the recruitment and
training of, for example, traditional birth attendants, auxiliary health workers, and
teachers, in addition to midwives, nurses, and medical personnel. Improvement of
obstetric care is an essential part of this process, as is training in the early detection of
impending convulsions and in methods of management.
Improvement of community health
In many countries, high maternal and fetal morbidity and mortality derive from a
range of complications of pregnancy of which HDP is but one. These, in turn, are part of
the web of poverty, ignorance, and social conditions, frequently tied to early and
prolonged childbearing. The control of HDP is thus part of general social development,
education, and family planning, together with the provision of health services at the best
possible level and adequate coverage.

