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SUMMARY. While obstetric problems in Asian women
have been documented, little is known about longer term
health problems following childbirth. This study compares
long-term postpartum morbidity in Asian and Caucasian
women who had had an infant at a Birmingham maternity
unit between 1978 and 1985. A total of 11 701 women
returned the questionnaire asking about their experience of
a list of25 health problems. It was found that backache, fre-
quent headaches, shoulderache and pains and weakness in
the arms and legs all occurred more commonly among the
530 Asian women than in Caucasian women, even after
standardizing for confounding factors. All these symptoms
started within three months of the birth, lasted more than
six weeks and had not previously been experienced. Most
symptoms persisted for more than a year, and even after
several years, many had not resolved.

The possible role of vitamin D deficiency and the value of
antenatal vitamin D supplements are discussed.

Keywords: musculoskeletal disorders; postpartum complica-
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Introduction
IN 1986 approximately 30 000 births in England and Wales
were to Asian women: approximately 4.5% of all births.' In

1984, there were just under 4000 births to Asian residents in
Birmingham, which comprised 25% of all births in Birmingham
(Lancashire R and Eminson J, unpublished report, 1987).
Specific obstetric problems in Asian women have been docu-
mented during pregnancy, delivery and postnatally.23 However,
longer term health problems among Asian women following
childbirth have not been investigated.

This study compared long-term postpartum morbidity in Asian
and Caucasian women who had had an infant at a Birmingham
matemity unit.

Method
This study was part of a wider investigation of health problems
experienced after childbirth,4 and the detailed methodology is
described elsewhere.5'6 Briefly, all women who had had an infant
in the Birmingham Maternity Hospital between 1978 and 1985
were identified and their delivery-related characteristics were
obtained from computerized records. For the Asian women, the
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definition of Asian was based on their ethnic origin rather than
their country of birth. Women in ethnic groups other than Asian
or Caucasian were excluded. Women were sent questionnaires
using addresses recorded at the time of the birth of their infant,
since the local family health services authority refused access to
its records for tracing new addresses. The questionnaires, which
were in English, were sent out together with pre-paid return
envelopes in January 1987, between 13 months and nine years
after the delivery of the index infant, thus allowing the reporting
of long-term problems.
The questionnaire asked the women whether they had experi-

enced any of a list of 25 health problems, or any other symptoms,
since the birth of their most recent infant in the study hospital. If
so, they were asked how long after the birth the condition
occurred, when it stopped and whether they had had it before.
The subsequent analyses refer only to health problems starting
within three months of the birth, lasting for longer than six weeks
and which had never previously been experienced. The last cri-
terion ensured that conditions could be related specifically to the
characteristics of the computer-recorded delivery.
The responses from the women about their health problems

were linked with the obstetric records, and the rates for different
conditions were calculated for a wide range of circumstances.
Backache and frequent headaches have been shown to be associ-
ated with epidural anaesthesia5 so this obstetric factor was
specifically examined. Multivariate analyses were needed to sep-
arate primary relationships from confounding factors. Dis-
criminant analysis was therefore used on the SPSSX computer
package. This procedure took account in a stepwise manner of
different factors including ethnic group, and indicated which
were significant, independent predictors of particular health
problems. Discriminant analysis permits simultaneous inclusion
of categorical and quantitative variables.

Results
There were 30 096 questionnaires sent and 11701 mothers
returned completed questionnaires. Since questionnaires were
sent to case note addresses pertaining to the time of delivery,
many women would have moved and not received a question-
naire. Using post office and electoral register sources a response
rate of 78% was estimated from among those who would have
received a questionnaire.4

Computerized maternity case notes were obtained for all but
11 of the 30 096 women who had delivered an infant during the
period and the characteristics of the 11701 respondents at the
time of the index birth were compared with the non-respondents.
While similar proportions of respondents and non-respondents
were primiparae (35.8% of 11701 and 36.4% of 18 384, respect-
ively) and similar proportions were in the 25-29 years age group
(36.1% and 33.6%, respectively), 10.1% of respondents were
unmarried (single, divorced, separated or widowed) compared
with 23.3% of non-respondents. Of respondents, 24.6% were in
social classes 1 or 2 and 60.3% were in social classes 3-5, com-
pared with 18.0% and 54.2% of non-respondents, respectively
(some data unclassified). The sampling level of the Asian women
was found to differ from that of the Caucasians: while 4.5% of
respondents were Asian, 10.0% of non-respondents were Asian;
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86.6% of respondents were Caucasian and 75.4% of non-respond-
ents were Caucasian.
The Asian respondents in this sample were atypical of Asian

mothers in Birmingham as a whole. The Birmingham register of
births between 1978 and 1984 showed that approximately 25%
of births were to Asian mothers (Lancashire R and Eminson J,
unpublished report, 1987), compared with 4.5% of respondents
in this study. Social class and parity of the Asian women in this
study and the Asian women in Birmingham giving birth in
1978-84 also differed, those in the study being of a higher social
class and lower parity (Table 1).

Mothers' demographic and obstetric characteristics, and
characteristics of infants
From the information recorded in the hospital records, it was
found that the Asian and Caucasian respondents differed in their
demographic and obstetric characteristics (Table 2). More Asian
mothers were under 25 years of age than Caucasian mothers,
fewer were unmarried, and more had unemployed husbands.
More Asian women were less than 155 cm tall than Caucasian
women and fewer had hypertension or induced labour. More
Asian women used pethidine for pain relief during labour and
more had general anaesthetics than Caucasian women and fewer
had babies who weighed more than 3700 g and were more than
50 cm in length than Caucasian babies.

Health problems
The health problems reported by the Asian and Caucasian
women are shown in Table 3. Simple rate ratios (Asian/Cau-
casian) ranged from 4.7 for weakness in the arm, to 0.5 for stress
incontinence and for piles. Because the social and obstetric dif-
ferences might fully or partially account for the differences, dis-
criminant analyses were undertaken. Ethnic group remained a
significant predictor for 11 of the health problems, nine of the
health problems being more likely to occur among Asian
mothers, particularly regarding problems of the musculoskeletal
system.

Table 1. Characteristics of Asian women in the study giving birth
between 1978 and 1985 and those of all Asian women in
Birmingham giving birth between 1978 and 1984.

% of Asian mothers in

Study Birmingham
(n = 530) (n =24 947)

Social class
1 and2 19.1 9.3
3N and 3M 56.2 30.6
4 and 5 3.6 44.0
Unknown 21.1 16.1

Age (years)
<20 7.2 8.5
20-24 31.3 36.3
25-29 32.1 31.2
30-34 20.2 13.9
35+ 9.2 10.1
Unknown 0 0.1

Parity
0 36.8 25.7
1 32.6 24.8
2 16.8 18.5
3+ 13.8 30.9
Unknown 0 0.1

n = number of Asian mothers in group.

Although all health problems lasting more than six weeks were
included, most lasted much longer than this: approximately 70%
lasted over one year and approximately two thirds were still pre-
sent at the time of questioning. Health problems persisted among
both Asian and Caucasian mothers.

Musculoskeletal symptoms
Of the Asian women, 31.7% had one or more musculoskeletal
problem compared with 19.1% of the Caucasian women.
Among the 202 Asian women who had had an epidural anaes-

thetic, 30.2% reported middle and/or lower backache compared
with 15.9% of the 328 Asian women who had not had an epi-
dural (P<0.001). Among the Caucasian women, the proportions
were 18.9% of 4170 women and 10.3% of 5965 women, respect-
ively (P<0.001). Frequent headaches were reported by 9.4% of
Asian women who had had an epidural anaesthetic and 6.1%
who had not (P<0.01), and 4.4% of Caucasian women who had

Table 2. Demographic characteristics and obstetric details of the
Asian and Caucasian women, and characteristics of their infants.

% of mothers

Asian Caucasian
(n = 530) (n = 10 135)

Demographic characteristics
Age (years)
<25
25-29
30+

Unmarried
Social class 1 or 2
Husband unemployed
Height <155 cm

Obstetric details
Parity 0
Hypertension
Twins
Antepartum haemorrhage
Occipito-anterior fetal presentation
Induced labour
Vaginal 1st stage 6+ hr
Vaginal 2nd stage 2+ hr
Straight forceps used
Rotational forceps used
Elective caesarean section
Emergency caesarean section
Episiotomy
Laceration of perineum
Postpartum haemorrhage
Pain relief during labour
Epidural anaesthetic
Pethidine
Inhalation of analgesia
Tranquillizers
Pudendal block
Spinal block
General anaesthetic

Infant characteristics
Pre-term (before 37 weeks)
Birthweight >3700 g
Head circumference up to 32 cm
Length >50 cm
Admitted to SCBU
Breast fed on leaving hospital

n = number of mothers in group. SCE
square test for categorical values, exc
variables, *P<0.05, **P<0.01, ***P<0.0

38.5
32.1
29.4
2.1
19.1
13.4
34.2

36.8
5.5
0.9
2.6

87.9
7.5

26.5
7.5

14.7
4.7
6.0
13.6
37.9
24.3
13.6

38.1
18.5
40.0
5.1
1.7
1.9

14.3

20.9 ***a
36.9
42.1
8.8 ***

24.7
4.1 ***

11.3 ***a

35.7
9.3 **
1.5
2.8

87.8
12.6 ***
21.9 *a
10.3 *a
16.2
3.8
6.5
9.5 **

43.9 **
25.6
12.9

41.1
13.6 **
42.6
5.5
2.6
1.4
9.2 ***

8.1 6.7***a
9.8 24.9 ***a

19.8 10.3 ***a

50.9 60.3 ***a

11.1 9.5
62.5 67.2

BU = special care baby unit. Chi
cept a t test used for continuous
D01.
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Table 3. Health problems reported by Asian and Caucasian
women.

% of mothers

Asian Caucasian
(n = 530) (n = 10135)

Lower backache 15.3 10.8
Middle backache 13.4 5.8 ***
Extreme tiredness 9.6 12.4
Frequent headaches 7.4 3.4
Stress incontinence 7.4 16.0***
Depression/anxiety 7.2 9.2
Pain in leg 6.4 1.8
Weakness in arm 4.7 1.0
Weakness in leg 4.5 1.1
Piles 4.2 8.3*
Tingling in hands 3.8 2.4
Pain in arm 3.6 0.8 *
Shoulderache 3.6 2.2 *
Urinary frequency 3.6 6.0
Bowel upsets 3.2 2.7
Dizziness/fainting 3.2 1.7
Neckache 2.6 1.9
Buzzing in ears 2.5 0.6
Migraine 2.3 1.3
Visual disturbance 1.9 1.4
Tingling in feet 1.7 1.0
Indigestion 1.1 1.1
Dental problems 0.9 1.0
Varicose veins 0.9 1.3
High blood pressure 0.2 0.4
Other 2.6 3.8

n = number of mothers in group. Each of the discriminant analyses
standardized simultaneously for all factors shown in Table 2, but not for
the simultaneous presence of other symptoms. *P<0.05, ***P<0.001.

had an epidural anaesthetic and 2.6% who had not (P<0.01).
Backache and frequent headaches (including migraine

headaches) were often reported jointly. Headache combined with
backache was reported more frequently by Asian mothers than
Caucasian mothers (4.2% versus 1.5% respectively), but
headache occurring without backache was not significantly more
common among Asian mothers (4.7% versus 2.6%, respective-
ly).

Musculoskeletal symptoms other than backache and headache
were reported by fewer women but were more common among
the Asian mothers (Table 3). After discriminant analysis using all
the social and obstetric factors, being Asian was the dominant
risk predictor for the limb symptoms.

Discriminant analyses were also conducted for all musculo-
skeletal symptoms for first and subsequent births separately.
With the exception of shoulderache in primiparae, and lower
backache in multiparae, being Asian remained a statistically sig-
nificant symptom predictor. The strength of the association var-
ied according to parity for the limb symptoms. For pain and
weakness in the arms, being Asian was still the dominant symp-
tom predictor among primiparae and multiparae, but for pain and
weakness in the legs it was the dominant predictor only among
multiparae.

In total, 326 musculoskeletal symptoms were reported by the
530 Asian women, a mean of 0.6 symptoms per woman. This
compared with 2903 symptoms among the 10 135 Caucasian
women, a mean of 0.3. There were four times as many reports of
pain and weakness in the arms and legs from Asian mothers (102
reports, 0.2 per mother) compared with Caucasian mothers (470
reports, mean 0.05).

Original papers

Evidence for clustering of musculoskeletal symptoms in par-
ticular women was examined. The 31.7% of Asian mothers with
at least one symptom included 7.4% with two symptoms, 3.2%
with three and 3.8% with four or more. Among the 19.1% of
Caucasian mothers with at least one symptom, 4.4% had two,
1.3% had three and 0.7% had four or more. Among the Asian
women, the presence of some symptoms increased the relative
risk of others but the numbers were too small to incorporate as
standardizing variables in the discriminant analysis.

Discussion
This study shows that a significantly greater number of Asian
mothers reported long-term musculoskeletal symptoms begin-
ning after childbirth than their Caucasian counterparts. Approx-
imately one third of Asian women reported at least one of these
symptoms. If this group was representative, these findings
extrapolate to approximately 10 000 Asian women being newly
affected each year in England and Wales. Given the reasons out-
lined later, these figures may in fact, be underestimates.
Large numbers of Asian mothers reported backache and

headache with smaller numbers reporting pain or weakness in the
arms or legs, but the finding that there were four times as many
reports of limb related symptoms among the Asian compared
with the Caucasian women was striking. Backache and headache
have been shown to be associated with epidural anaesthesia and a
specific mechanism has been postulated.5 Headache occurring
alone has been found to have a different set of predictors from
backache and headache combined, relating mainly to a difficult
postpartum social environment.4
The small percentage of Asian women in this study compared

with the percentage of Asian mothers in Birmingham was due to
the catchment- area of the study hospital. There are two probable
explanations for the difference in response rates between Asian
and Caucasian women. Asian people may be less stable geo-
graphically, so perhaps would have been less likely to receive
their questionnaire; also some Asian women would have been
unable to complete their form because of comprehension prob-
lems. The Asian mothers in this sample differed socially from
those in the wider Birmingham population in that the study
sample were less disadvantaged.
The culture of Asian women differs in many ways from that of

Caucasians. As well as differences in dress, diet and time spent
outside the home, many experience English language problems,
and their reactions to symptoms and to questions about symp-
toms are therefore likely to differ.7'8 Since the information
regarding health problems obtained in this study came from a
self-completed postal questionnaire, and depended upon recall
sometimes over several years, the possibility of differential
reporting must be considered. Asian women might complain and
report symptoms more than do Caucasian women, or fail to reply
when they have no symptoms. Language difficulties and uncer-
tain comprehension may have led some to include previous
symptoms and not just those which had occurred after the birth.
However, a general over-reporting was not seen in the data col-
lected; some symptoms were reported significantly less often by
Asian women, and for many symptoms there were no differ-
ences. If there are reporting biases then they must be symptom
specific.
A plausible biological hypothesis for the excess reporting of

musculoskeletal symptoms among Asian mothers would relate to
vitamin D deficiency and osteomalacia. It has long been known
that Atians residing in the United Kingdom develop rickets and
osteomalacia,9 and vitamin D deficiencies have been observed in
many investigations.'0"' These observations include studies of
pregnant women.12"13 The problem probably originates from a
combination of dietary idiosyncrasies, and a lack of exposure to
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sunlight resulting from pigmented skin, habits of dress, limited
outdoor pursuits and other lifestyle customs. The metabolic
changes of pregnancy and lactation add a further risk.14 Trials of
vitamin supplements in Asian women have been reported'2"15",6
but those in pregnant women have been aimed specifically at
reducing risks to the fetus and none seems to have examined the
effects upon the mother.'2
The hormonal and postural stresses of pregnancy and of deliv-

ery, especially if labour involves an epidural anaesthesia, might
exacerbate vitamin D deficiency, resulting in symptomatic osteo-
malacia. This supplies one possible explanation for the findings
of this study; the other relates to cultural differences in reporting.
The question requires further study. A larger and more represent-
ative group of Asian mothers should be examined in detail,
recording pregnancy and delivery data and obtaining current
symptom data through interview, using interpreters where neces-
sary, with information supplemented by clinical/biochemical
investigations. If the differences are found to relate to vitamin D
deficiencies, randomized trials could be undertaken of the effects
of prophylactic supplements upon subsequent maternal sympto-
matology. Routine antenatal vitamin D supplements by general
practitioners could then be incorporated into good medical prac-
tice.
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