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Surveys have shown that 20-25% of women in this country

have iron-deficiericy anaemia with haemoglobin concentrations
less than 12 g./l10 ml. (Davidson et al., 1943 ; Kilpatrick and
Hardisty, 1961). In addition, about 30% of apparently normal
women with haemoglobin above 12 g./100 ml. have been shown
to be sideropenic (Fielding et al., 1965 ; de Leeuw et al., 1966.)
Two of the newer methods of contraception now being

widely adopted-the intrauterine device and oral corticosteroid
contraceptive pills-are both said from subjective observation to

alter menstrual blood loss: the intrauterine device to increase
it, the oral corticosteroids to diminish it. In neither case have
these changes been quantitated. However, iron balance in adult
women is so precarious that changes in blood loss are likely to

lead to changes in the incidence and severity of iron deficiency.
The present paper reports a pilot survey of 219 women

attending a Family Planning Association clinic. We find that
the continued usc of an intrauterine device leads to a significant
fall in the mean haemoglobin concentration and to an increase
in the incidence of anaemia. The steroid contraceptive pill of
" combined " formulation leads to an increase in the concentra-
tion of haemoglobin, but the results suggest that the effect may
be a complex one.

Methods and Clinical Material

A total of 294 women attending a Family Planning Associa-
tion clinic were investigated. Seventy-five have been excluded
from the analysis. These consisted of blood donors, women who
had been pregnant or who had received iron therapy within the
previous six months, those who attended for gynaecological ab-
normalities, a small number who were using other mechanical
methods of contraception, and those who had previously used
an intrauterine device and who were now taking oral contra-
ceptives or vice versa. Also among those excluded were 13
women who were taking oral contraceptive pills with a sequen-

tial formulation, since they were too few for statistical analysis.
The remaining 219 women are divided into three groups:

(1) a control group of 53 women who were attending the clinic
for the first time ; (2) 72 who had been fitted with an intra-
uterine contraceptive device, almost all of the Lippes loop type;
and (3) 94 who had been taking oral contraceptive pills with a

combined formulation of various types, which included
Anovlar, Gynovlar, Lyndiol, Ortho-Novin, Ovulen, and
Ovran.
A venous sample was taken from each patient by a standard

technique to ensure minimal venous stasis. Haemoglobin was

estimated in duplicate by the cyanmethaemoglobin method, the
packed cell volume (P.C.V.) in duplicate by a microhaematocrit
method, and the mean corpuscular haemoglobin concentration
(M.C.H.C.) was calculated from these observations.

The validity of considering women who were attending the
clinic for the first time as a control group was ascertained, after
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the investigation had been completed, by dividing these into
two groups according to the method of contraception subse-
quently advised by the medical staff of the clinic. Since the
type of contraceptive advice depended on clinical observations,
differences in age group and parity were expected between the
groups assigned to contraceptive pills or to intrauterine device.
Table I shows that the intrauterine device is advised for women
of higher age group and greater parity than those given the
contraceptive pill. Nevertheless, there are no haematological
differences between the two subgroups, and therefore the use
of the combined group of 53 women appears to be a valid
control for the haematological values investigated.

TABLE I.-53 Women Attending Clinic for the First Time. Means±
Standard Error

Age ~~Haemo- P*C*V* M.C.H.C.
No. (YAges) Parity globin (M (%)(Years) ~~(g./100 MI.) 0

Control group 53 27-8±0-81 1-7±021 134 ±0-11 40 2+ 0-26 33-4 ± 0-17

Assigned to
IUD. .. 32 30 3 ± 0 97 2-2 0-20 13-4 0-15 39-9 ± 0-47 33-5 ± 0-20

Assigned to
C.P. .. 21 23-9 t 0-90 0-8 ± 0-35 13-5±015 40 5 ± 0 33 33-3 ± 0-32

Student's t .. P < 0001 P < 0-001 P>0-5 P>0-9 P>0-9

I.U.D. = Intrauterine device. C.P. = Contraceptive pill.

It should be stressed here that in this survey only one investi-
gation was made in each subject. The control group and the
groups on contraceptives for varying periods of time consisted
of different women. Mean values are given in the results with
their standard errors.

Effect of Intrauterine Contraceptive Device

Age and parity in this group were similar to those of the
control subgroup subsequently assigned to the intrauterine de-
vice. Their mean haemoglobin concentration was 12.8 + 0.12
g./ 100 ml. compared with 13.4+0.11 g. in the controls (P<
0.01). The packed cell volume also showed a significant de-
crease (P<0.0()1); the M.C.H.C. in the group as a whole was
less than that in the control women but failed to reach signifi-
cant levels of difference. Table II summarizes these results.
The three values decreased progressively up to 12 months of

use. The fall in M.C.H.C. followed later than that in the
hacinoglobin and was significantly reduced after 7 to 12 months'
use. Later the trend appears to reverse, with a general increase

TABLE II.-Haemoglobin, P C.V., and M.C.H.C. in Women Using an
Irumaterine Device. Means jStandard Error

Haemoglobin P.C.V. M.C.H.C.No. (g./100 ml.) (%) (%)

Control group .. .. 53 13-4 ± 0-11 40 2 ± 0 26 33-4 ± 0-17

I.U.D.
After 1-6 months 38 12-8 + 0-14* 38-3 ± 0-38t 33-4 ± 0-24

7-12 ,, 20 12-3+0-29* 37-7+0-66t 32-5 t0 34*
13-24 ,, 14 13-0 ± 0-24 39-6 ± 0-65 32-8 ± 0-38

Total .72 12-8 t 0-12* 38-3 t 0 33t 33-1±0-18

Student's t compared with control group: * P < 0-01; t P < 0-001; t P < 0-02.
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in values after 12 to 24 months. The changes in these measure-
ments are emphasized by noting that after 7 to 12 months no

women had haemoglobin levels above 14 g./100 ml, while 60%
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(0.05<P<0.1). The increase in P.C.V., however, is significant
at the 1/50 level. There were no significant changes in the
M.C.H.C.

TABLE III.-Haemoglobin Concentration

More than Less than
No. 14 g./100 ml. 13 g./100 ml.

No. % No. %
Controls .53 10 18-9 11 20-8
I.U.D. 72 4 5-6 35 48-6

Student's r .. .. P < 0-05 p < 0-01

of them were below 13 g./100 ml. (Fit. 1). The proportion of
women with haemoglobin concentration outside these limits
is significantly different in the intrauterine device group than
among the controls (Table III). The deterioration in haemato-
logical status is also apparent in the distribution of M.C.H.C.;
it is bimodal in the control group, but changes to a single distri-
bution around the lower mode after 7 to 24 months' use (Fig. 2).

jib >g.IIOOmt.

.A

Months Hb< 139. /! 0ml.
.0

1'-6

TABLE IV.-Haemoglobsn, P.C V., and M.C.H.C. in Women Taking
Contracepdtve Corticosteroids. Means± Standard Error

N Haemoglobin P.C.V. M.C.H.C.

(g./100 ml.) % (%)

Control group . . . . |53 13-4 ± 0 l 1 40-2 ± 0-26 33-4 * 0-17

Contraceptive pill:
After 1-6 months 31 13-7±0-19 41-1±068 33-3±t 0-27

,, 7-12 ,, 22 13 8 0 19 41.1 ± 0-39 33-7 t 0-35
13-24 ,, 19 13 5 ± 0-20 41-3 ± 0-48 32-8 0-43

> 24 ,, 22 13-7 ± 0-20 41-0± 0-41 33-4 t0-27

Total ... .. * 94 13-7 ± 0-10* 41-1 ±0-21t 33-3± 0-16

Student's t compared with control: * 0 5 < P < 0 1; t P < 0-02.

The rise in haermoglobin and P.C.V. occurs mainly in the first
six months, with little change thereafter. These trends are em-
phasized by considering the proportion of women with haemo-
globin concentration above 14 g. and below 13 g./100 ml. (Fig.
3). After taking contraceptive pills for one to six months and
also after 7 to 12 months the proportion of women with haemo-
globin above 14 g./100 ml. is increased compared with the con-
trol group (P<0.01). Thereafter the differences are not signifi-
cant.

Hb >149./KlOm.
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PNo. 1.-Intrauterine device. Proportion of women with haemoglobin
concentratuo above 14 g. and below 13 g./100 ml. after varying periods

of time 0 = Control group.
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FIG. 2.-Intrauterine device. Scattergram of M.C.H.C.
In controls and in women using an intrauterine device.

Effect of Contraceptive Pills

The age and parity of women taking contraceptive pills are
similar to those of the subgroup of the controls subsequently
advised to take the pill as their method of contraception. Table
IV summarizes the findings.. Hacmoglubin values increase from
a mean of 13.4±0.1I g./I00 ml. in the controls to 13.7 ±0.10
g., but this increase fails to reach accepted levels of significance

Months

0.

r-6

7-12

X3-4

>24

Hb- 13g./lOOMI.

60 40 ,20 0 0C 20, .40
Percentaqe of cpses
FIG. 3.-Contraceptive pills. Proportion of women with haemoglobn

above 14 g. and below 13 g./100 ml. after varying periods of time.

However, though the increase in the proportion of women in
the higher haemoglobin ranges is well marked, no changes were

found in the proportion with haemoglobin levels below 13 g./
100 ml. (Table V). This anomalous finding is discussed below.

TABLE V.-Haemoglobin Concentration

More than Less tass

No. 14 g./100 ml. 13 g./100 mIl.
No. % No.

Controls .53 10 18"9 1 1 20-8
Pill 94 38 40-4 18 15-1

Student's t .. .. P0-01 P > 8

Discussion

Intrauterine Device

It is evident from this survey that the intrauterine contra-
ceptive device increases menstrual loss markedly, and affects
the haematological status of women using it. Our results show
a fall in haemoglobin values from a mean of 13.4 g./100 ml. to
12.8 g./100 ml. after 7 to 12 months' use. Perhaps more strik-
ing is the observation that after 7 to 12 months none of these
women had haemoglobin concentrations above 14 g./100 mL,
compared with about 19% in the control group; whereas 60%
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had haemoglobin levels below 13 g./100 ml. compared with
about 20% in the control group.

The fall in haemoglobin values is in general paralleled by a

lesser fall in the haematocrit, as is usual in iron-deficiency
anaemia, resulting in a decreasing M.C.H.C. It is interesting
to note that the distribution of M.C.H.C. in the control group

is bimodal, whereas this is replaced by a single mode at the
lower level in women using the intrauterine device. It may be
permissible to conclude that after 7 to 12 months' use the
majority of women are suffering from varying degrees of iron-
deficiency anaemia.
There appears to be a trend towards improvement after the

intrauterine device has been used for more than a year. This
may indicate that blood loss gradually returns to more normal
values. However, it is more likely to mean a selection of cases
during this time, since a study of the clinic records showed that
about 25 % of women fitted with an intrauterine device were no
longer using it after two years.

The effect of such an increase in menstrual loss would not be
experienced uniformly among all women. Those who began
without anaemia would probably augment the intestinal absorp-
tion of iron and thus compensate in part for the effect of the
increased loss ; those who were already iron-depleted are also
likely to be at the limit of their iron-absorption capability and
would suffer a greater fall in haemoglobin for a given increase
in loss. Thus the effect of the intrauterine device is relatively
more severe in those who are already anaemic or iron-depleted.

This marked effect in inducing iron deficiency should be
considered when giving contraceptive advice, and certainly in a
programme of population control in less-developed countries.

Contraceptive Pill
Clinical observations on the reduction of menstrual loss in

women taking oral contraceptives of combined formulation had
prompted a search for possible changes in haematological
status. Burton (1967) found a significant increase in haemato-
crit, and an increase in haemoglobin concentration which failed
to reach 1/20 significant level. In our larger series we, too,

have found a significant increase in haematocrit and an increase
in mean haemoglobin concentration which we have analysed in
greater detail. We observed no differences in the M.C.H.C.
The changes are more clearly demonstrated by considering

the proportion of women with haemoglobin above 14 g./100
ml. and those below 13 g./100 ml. Of those taking contracep-
tive pills 40% had haemoglobin concentrations above 14 g./100
ml. compared with 19% in the control group (0.001<P<0.01).
This increase in the proportion of haemoglobin coiicentration
in the higher range seems to occur quite soon: after 1 to 6
months it was 42%, and at 7 to 12 months it was 50%.

It might be expected that an increase in haemoglobin concen-

tration which resulted from diminished blood loss would be
more readily detected in the range below 13 g./100 ml., which
presumably includes minor degrees of anaemia, than in the
higher range. We found, however, that the proportion of
women with haemoglobin below 13 g./100 ml. did not appear

to change significantly at any time up to two years compared
with the control group. This anomalous finding suggests that
the observed increase in haemoglobin concentration and in
haematocrit is not due to a single factor, such as a diminution
in blood loss, operating uniformly in all women.

The group taking pills were heterogeneous from several
points of view. They varied, for instance, by age and parity.
It is possible that, though haematologically similar before start-
ing the pill, these differences might be correlated with differ-
ing responses to corticosteroids. We found, however, that there
were no differences based on age or parity.

In all, six types of combined formulation of pill were used.
We compared the effect of pills containing the progestogen nor-

ethisterone acetate with others and found a significant differ-

ence between the groups (Fig. 4). Furthermore, the difference
between the mean haemoglobin concentration of women taking
this progestogen was 13.8 g./100 ml. and reached significant
levels of difference from the control group (0.025<P<0.05).
Nevertheless, in this subgroup of pills containing norethi-
sterone acetate, as in the pill group as a whole, the effect on
haemoglobin concentration is more pronounced in the higher
than in the lower ranges.

Hb > 14q.ilOOml.

IIotIer

Other
Control

HIP<13q%.1O00

6, 40 20 0 0 20 40 60

Percentage of cases
FIG. 4.-Contracepitve pills. Proportion of women with haemoglobin
above 14 g. and below 13 g./ 100 ml. NethA=Pills containing nor-

ethisterone acetate.

We may only speculate at this stage on the significance of this
finding. Haemoglobin mass may vary at differing rates from
plasma volume. In pregnancy, to which the hormone status of
" taking the pill " is most often compared, plasma volume in-
creases relatively more than red cell mass and contributes to
the fall in haemoglobin concentration seen in pregnancy. How-
ever, steroid status in pregnancy differs considerably from the

use of the contraceptive pill, and there is no reason to expect
similar haemodynamic changes. For instance, Burton (1967)
shows that serum iron increases with the pill, whereas it falls
in pregnancy; furthermore, some anabolic corticosteroids have
been shown to produce haemoconcentration (Verwilghen et al.,
1966). A relative reduction in plasma volume occurring in
some women, but not in others, might account for the uneven
increase in haemoglobin concentration. Should haemoconcen-
tration indeed be one of the effects of some combined formula-
tions, the resulting increase in blood viscosity may have a bear-
ing on the problem of thrombotic phenomena. Lastly, it is
possible that hyperplasia of the marrow may occur as a result
of corticosteroid stimulation, similar to the well-known hyper-
plasia seen in pregnancy.
Though we show an increase in haemoglobin concentration

and in haematocrit in women taking oral contraceptives, the
effect is irregularly distributed and we cannot be certain that the
increase is due solely to diminished blood loss.

Sunuary
Haemoglobin concentration, P.C.V., and M.C.H.C. were esti-

mated in 219 women attending a Family Planning Association
clinic. In the control group of 53 women attending the clinic
for the first time there was no difference in haematological status
between those subsequently fitted with an intrauterine device
and those advised to take the contraceptive pill.
Among 72 women who had been using an intrauterine device

there was a progressive fall in mean haemoglobin concentration
up to one year of use (P<0.001). After 7 to 12 months' use
none of these women had haemoglobin concentrations above
14 g./100 ml., while in 60%/. it was less than 13 g./100 ml. The
changes in M.C.H.C. indicated that virtually all were iron-
deficient after seven months' use.

In 94 women taking oral contraceptive pills of combined
formulation the mean haemoglobin concentration was 13.7±
0.10 g./100 ml. compared with 13.4±0.11 g. in the controls.
The mean P.C.V. increased from 40.2 to 41.1 (P<0.02). There
were no changes in the M.C.H.C.

Forty per cent. of women taking the pills had haemoglobin
concentrations greater than 14 g./100 ml. compared with 19%
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in the control group. The increase in haemoglobin in the
higher ranges occurred mainly in the first six months of use.
In the range below 13 g./100 ml. there were no differences from
the control group. Some formulations, especially those con-
taining norethisterone acetate as progestogen have greater effect
than others in raising haemoglobin concentrations.
Diminished blood loss alone does not account for all the

changes observed. Haemoconcentration may occur in some
subjects; if this is so the resulting increased viscosity may have
some bearing on thrombotic phenomena. A further possible ex-
p~ana~ion is oorticosteroid stimulation of bone-marrow activity.

We wish to thank the Managing Committee of the Family Plan-
ning Asociation, Dr. Hilary Hill, and Dr. Mary Pollock for

their helpful co-operation. The work was supported by grants
from the Medical Research Council and the North-west Metropolitan
Regional Hospital Board. Requests for reprints should be made
to J. Fielding.
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Psychiatric Study of a Consecutive Series of 19 Patients with
Regional Ileitis*

FRBD FELDMAN, M.D.; DAVID CANTOR, M.D.; SIDNEY SOLL, M.D.; WILLIAM BACHRACH, M.D.

Brt. Mied.., 1967, 4, 71 1-714

This paper reports a study of psychiatric factors in regional
ileitis. The study parallels a similar survey (Feldman et al.,
1967) in which we reported a series of 34 unselected cases of
ulcerative colitis. In the latter inquiry a disease regarded by
many psychiatrists as an unimpeachably psychosomatic illness
was found to have probably no essential emotional causation.

Regional ileitis, a disease of obscure origin, has not attained
the same almost classical reputation of ulcerative colitis as a
psychosomatic illness. Nevertheless, since 1935 a number of
authors have expressed the opinion that regional ileitis is a
psychosomatic disease. A leading American textbook (Beeson
and McDermott, 1967) stated: " It is thought that the repeated
impact of emotional stress may give rise to dysfunction of the
small intestine, with subsequent structural changes. This is
supported by the clinical observation that recurrent symptoms
are, at times, chronologically related to disturbing psychologic
events."

Relation between Regional Ileitis and Ulcerative Colitis
The question is still open whether regional ileitis is actually

a separate pathological entity from ulcerative colitis. Many
physicians-for example, Eisenstadt (1965a), Ross (1965), and
Crohn (1965)-say they are but different manifestations of the
same disease. If this is true, then why has there been such
prominence given to the notion of ulcerative colitis as a psycho-
somatic disease compared with the lesser emphasis on regional
ileitis ? The question is still very controversial. However, evid-
ence for suspecting that there is a strong relation between the two
diseases is found in: (1) their beyond-chance genetic coinci-
dence (Crohn and Yarnis, 1958 ; Sherlock et al., 1963 ; Edwards
and Truelove, 1964; McConnell, 1965); (2) the association of
both diseases with ankylosing spondylitis (McBride et al., 1963;
McConnell, 1965; Acheson, 1965); (3) immunological studies
(Phear, 1958; Taylor, 1965; Acheson, 1965); (4) the higher
risk in Jews, of approximately the same order of magnitude for
both diseases (Acheson, 1960; Acheson and Nefzger, 1963);
(5) a number of cases where the condition of the colon suggested

that both diseases were present (Lumb, 1951; Porritt and
Hunt, 1960); (6) the occurrence of the same complications,
including erythema nodosum, pyoderma gangrenosum,
arthritis, uveitis, and conjunctivitis; and (7) the many over-
lapping clinical features of the diseases, so that one is sometimes
misdiagnosed for the other (Cooke and Brooke, 1955; Yarnis,
1955; Hendrix, 1964).
In our small series of 19 cases a number of the foregoing

features were present. (1) Genetic coincidence: a 47-year-old
man with onset of regional ileitis at 19 had a brother who had
ulcerative colitis at 16 and a sister who had ulcerative colitis
at 40. (2) Ankylosing spondylitis: one of our patients had
ankylosing spondylitis preceding the onset of regional ileitis.
(3) Higher risk in Jews: 10 of the 19 patients were Jews, a
higher proportion than would have been expected from the
wide referral area. (4) Complications: a 19-year-old girl had
erythema nodosum. (5) Overlapping clinical features: three
cases were first diagnosed as ulcerative colitis, and several
months of careful study were required to confirm the correct
diagnosis of regional ileitis.

* From the Department of Psychiatry and Department of Medicine,
Cedars-Sinai Medical Centei, Mount Sinai Division, Los Angeles,
California.

Validation of Psychosomatic Disease

The term " psychosomatic disease " has gone somewhat out
of vogue during the past few years. It is now more fashionable
to speak of " multifactorially-caused diseases " in referring to
illness of undetermined origin. Nevertheless, if one of the
components of an illness is psychosomatic, then an emotional
cause of some type must be presumed to exist, or the disease
cannot occur. In our study of ulcerative colitis we set up a
catalogue of criteria for validating whether one essential com-
ponent of a disease's cause was psychogenic. The same criteria
have been examined for evidence of a psychogenic factor in
regional ileitis. The seven criteria are: (1) a characteristic
personality disorder or other serious psychiatric illness ; (2) a
clear emotional precipitating factor chronologically related to
the illness; (3) general, conscious stress; (4) basic emotional
problems of long duration (unconscious stress); (5) alternation
of symptoms, or syndrome shift ; (6) characteristic patterns of
illness in the life history; and (7) efficacy of psychotherapy.
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