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Introduction

The risk approach system using colour codes has
been used in Malaysia since 1989. This system
grades all antenatal mothers according to the

level of severity of risk factors. The checklist was
made into a format and attached to the antenatal
card. A self-adhesive colour tag was placed on
the upper right hand corner of the mother's
antenatal card.
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Four colours were utilised. Red signified that the
risk factor required immediate hospital referral
and admission. Yellow indicated that the patient
had to be monitored antenatally by a doctor.
Green indicated that the risk factor required
monitoring by a senior nurse. The white code
indicated no or low risk. Although white coded
cases were considered suitable for supervised
home delivery, the patients had to be monitored
by going through the checklist at each visit. The
checklist and colour coding were basically a set
of instructions intended for rural health staff to
enable them to differentiate between cases they
could continue to see and those that should be
referred and to refer cases to the appropriate
level of care; to ensure that referred cases went
directly to the appropriate level without
unnecessary delay; and to ensure that the
appropriate category of staff in health centres or
hospitals treated the cases without delay.

In 1991, gUidelines on the management of high
risk cases were reviewed and revised to further
enable midwives/ community nurses to know
their role in the management of these cases.

The colour coding system should not be
confused with a risk assessment or prediction
system as the risk approach or colour coding
system was a managerial tool to identify levels of
care and personnel to handle particular disease
conditions in pregnancy. In this system,
attention is paid to those individuals and groups
whose characteristics are associated with an
increased risk of having or developing or being
especially affected by a health problem.

Both the positive and the negative predictive
values of all scoring and risk assessment systems
are poor. Depending on the cut-off point and the
test chosen, only between 10 and 30 per cent of
women who are allocated to the high risk groups
actually experience the adverse outcome for
which the risk assessment system declares them
to be at risk'. Evaluation of risk scores for pre-

38

term birth and low birth weight revealed that
between 20 and 50 per cent of mothers who
deliver pre-term or low-birth weight infants have
low risk scores2,3.

Screening of risk mothers using the colour coding
system was designed to rapidly identify different
degrees of risk associated with pregnancy and
ensure appropriate action. The main purpose of
screening for risk factors was to detect those
women who were more likely than others' to
have an adverse outcome of pregnancy and to
refer them to a more skilled and better equipped
level of care, both antenatally, for a more
accurate assessment, and later for safe
management of a potentially more difficult
labour. It was hoped that this system if carried
out in an effective manner would have an impact
on maternal and perinatal health.

This present evaluation was done in order to
assess the level of appropriate management and
outcome among high risk mothers with 3
conditions that were perceived to be common
antenatal problems in areas with high maternal
mortality compared to those in areas with lower
maternal mortality. These were hypertensive
disorders of pregnancy, postdates and anemia in
pregnancy. Appropriateness of care was
determined by the guidelines issued to health
nurses that included the appropriate colour code,
level of care and treatment for varying severity of
these conditions. The study was coordinated by
the Family Health Division of the Ministry of
Health, Malaysia.

Materials and Methods

This was a retrospective follow-through study
confined to Peninsular Malaysia. High risk
mothers using services in government health
facilities. with specific medical problems I.e.
hypertensive disorders of pregnancy, postdates
and anaemia in pregnancy were chosen.
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Sampling Method
There were three levels of selecting the study
sites, health facilities and the sample units.

Levell: Determination of districts for selection of
study site
As part of a larger study, the study sites were
chosen through multistage sampling of health
districts and subsequently health facilities.
Sixteen health districts were chosen through
stratified random sampling of health districts in
Peninsular Malaysia stratified by their level of
reported maternal mortality ratios as collected by
the Family Health Development Division of the
Ministry of Health. The Health Division has
collected data on maternal mortality by health
districts since 1991 through the Confidential
Enquiry into Maternal Deaths (CEMD) and this
has been shown to have a higher coverage than
that collected by either the Statistics Department
or the Information and Documentation System of
the Ministry of Health.

The 81 health districts were ranked by levels of
maternal mortality ratios and classified into
districts with low or high maternal mortality
based on being higher or lower than the median.
Due to the observed fluctuation of the maternal
mortality ratios especially in small districts, an
additional criteria indicating stability was
incorporated into the definition of areas with low
or high maternal mortality. In this study, the
maternal mortality ranking by district for 1992
was randomly selected as the sampling frame and
districts ranked as having low maternal mortality
in 1992 and continuing to be ranked as such in
1994 were considered areas with low maternal
mortality and likewise areas with maternal
mortality higher than median in 1992 and
continuing to be such in 1994 were considered
high maternal mortality areas. Thus areas having
stable maternal mortality status were eligible for
selection. Using the Table of Random Numbers,
eight districts from areas with low and eight
districts with high maternal mortality ratios were
chosen giving a total number of 16 randomly
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selected districts for the larger study on the
evaluation of the risk approach strategy.

In this study, 5 districts were randomly chosen
from the 16 selected districts included in the
larger study. The low maternal mortality districts
included in the study were Melaka Tengah and
Seremban, while the high maternal mortality
areas were Kuala Selangor, Bentong and Larut
Matang and Selama districts.

Level 2: Determination of Health Facilities for
Selected Health Districts.
Fifty percent of health clinics in each selected
district were randomly selected and automatically
all community clinics under the selected health
clinics were included in the study.

For the selection of hospitals, all government
hospitals present in the selected districts were
automatically included in the study. However,
when the selected district had no government
hospital, the nearest referral hospital in the same
state was chosen. When cases were referred to
several government hospitals, the first referral
hospital was considered in this study. Table I
shows the number of health facilities selected for
this study.

Level3: Selection ofsampling units, the antenatal
cards for assessment
Antenatal cards of mothers who delivered
between July 1996 to June 1997 were assessed for
the three medical conditions chosen for this
follow-through study. The selection of antenatal
cards was done through sieving all cards in the
health facilities selected for the three conditions
of interest this study. Fifty percent of the
antenatal cards with each of the selected
conditions were then randomly selected. Once
the antenatal cards for these three conditions
were identified and selected, they were listed
according to the identity card numbers and this
list was then forwarded to the medical record
officers in the hospitals concerned for help in the
retrieval of hospital records for further analysis.
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The head of the O&G department in the
respective hospitals were also informed so that
this process was facilitated.

For cases that were not referred, where hospital
records could not be retrieved or where they
were transferred to hospitals outside the state
during the period of· data collecticm, the sample
unit was not dropped from the study but the
assessment of their management in the health
facilities was continued. Follow-through for cases
which were referred to several government
hospitals was confined to the first referral
government hospital within the district only.

Data was abstracted and entered using the
formats FH-RAS 2/1.1997 for anaemia in
pregnancy, FH-RAS 2/2.1997 for hypertensive
disorders in pregnancy and FH-RAS 2/3. 1997 for
postdates. Major outcomes, accuracy of colour
coding assignment, appropriateness of care and
feedback received among referred and admitted
cases were then analysed.

The criteria for appropriateness of care is
summarised in Table II. Appropriateness of care
was determined to be in accordance with the
instructions issued when the colour coding
system was introduced. For anemia in pregnancy,
a haemoglobin level of <8gm/dl at any gestation
was coded red as was a haemoglobin level of 8
9 gm/dl when the gestation was equal to or more
than 32 weeks. When the gestation was less than
32 weeks in the latter category (Hb 8-9 gm/dl)
such patients were coded yellow and thus
required the attention of· the medical and health
officer at the health clinic. However, if the
gestation was equal to or more than 32 weeks
with a haemoglobin level of between 9-10 gm/dl
such cases were also coded yellow and required
similar action. In this category of patients who
were less than 32 weeks, attention from a staff
nurse was deemed appropriate (green code).
Upon referral to hospital with a red code, such
patients would have to be admitted and
investigation and treatment instituted. If the
haemoglobin was less than 8 gm/dl then a
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peripheral blood film would have to be done in
order to classify for appropriate care.

The definitions of hypertensive disorders of
pregnancy were more complex. A patient at a
gestation of less than 36 weeks with a blood
pressure of 140/90 or more without albuminuria
was coded yellow. In such cases if the
gestational period was more than 36 weeks or in
any gestational period with the presence of
albuminuria in association with an elevated
blood pressure, the case was coded red. The red
code was also utilised for a case with elevated
blood pressure of 160/110 with or without
albuminuria and for cases with eclampsia. In the
hospital care was deemed appropriate if the
patient was admitted, the management was in
consultation with a medical officer or specialist,
an anti-hypertensive was prescribed and there
was a delivery plan outlined. An anti-convulsant
should also have been prescribed if the case was
diagnosed to be eclampsia.

Postmaturity was defined as a period of gestation
of 42 weeks and above. Such cases were to be
coded yellow and referred to hospital within a
day of the clinic visit. In the hospital, the doctor
was expected to document confirmation of the
diagnosis and then admit the case for appropriate
intervention. The intervention was left to the
clinical judgement of the doctor taking care of
the patient.

Collected data were coded and saved in dbf.
(DBASEIV) and xls. (EXCEL version 6) datafiles.
The statistical package used throughout the
analyses was SAS (Version 6.09, SAS Institute Inc.,
Gary, North Carolina, USA). Analyses were
descriptive using weighted frequency and
percentage distributions. Data was weighted to
represent the original 5 selected districts selected
for the follow-through study. The weights were
calculated as the inverse of the probability of
cases with the specified conditions to enter the
study from among the total number of antenatal
cards identified to have those conditions in the
selected health facilities. Applying these
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sampling weights, the weighted sample in this
study contained a total of 554, 252, and 283 cases
of anaemia, hypertensive disorders in pregnancy
and post-maturity respectively while analysis of
the combined conditions contained 1089
observations.

Datasets on each of the condition as well as
combining the three conditions was analysed
using the univariate logistic regression analyses.
The crude effects of the level of maternal
mortality on the main implementation outcome
measures of the risk approach strategy and
colour coding system were estimated. The
measures of associations and confidence
presented are the odds ratio and its 95%
confidence intervals.

Results

Anaemia in Pregnancy:
The number of cases with anaemia were 562
cases (Table III). Of these, 311 cases were in low
maternal mortality areas and the remainder, 251
cases were in high maternal mortality areas. The
incidence of anaemia was higher in areas with
high maternal mortality compared to that in areas
with low maternal mortality (7.7% versus 6.3%).

The selection rate varied from 51.1% to 63.7% in
the low and high maternal mortality areas
respectively. The information on management by
the health staff was not available in only one
case. This was not surprising as the study was
based on records held in the health clinics.
However, information on management in the
hospital sector was not detailed in 21 cases out of
88 cases referred to the hospitals. In 12 of these
cases, the hospital records themselves could not
be traced. In the rest, the information required in
the study could not be discerned from the
available records. These cases were equally
distributed in both areas. Birth outcomes were
not available in 66 cases in the low maternal
mortality areas and 16 cases in the other areas
(Table IV).
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In the weighted analysis, the number of anemia
cases was 309 in the low maternal mortality areas
and 245 cases in the high maternal mortality
areas. Further analysis showed that there was a
higher number of anemia cases in the severe
(haemoglobin<8g/100ml) and moderately severe
(haemoglobin 8-9 g/dl) categories in the low
mortality areas compared to cases in the high
maternal mortality areas (p<0.05). The
distribution of the anemia cases among the four
colour codes were found similar in both areas.
However, five cases were not given the colour
code in the high mortality area and this did not
happen in the low mortality area.

The red colour code was inappropriately given in
84.8% of cases in the low mortality areas
compared to 81.5% of cases in the high mortality
areas. In cases with severe anemia, 84 cases
were assigned the yellow code in both areas, 8
cases the green code and 3 cases were even
assigned the white code! Two cases with severe
anemia were not assigned any code in the high
mortality areas. There tended to be overcoding
in the low mortality areas with 7 cases being
assigned the red code when it should have been
yellow and 4 cases red when green would be
appropriate. This was not seen in areas with high
maternal mortality.

Table V indicates the accuracy of colour coding
was 42.6% in the low and 45.5% in the high
mortality areas respectively. Table VI shows that
this difference in coding accuracy in the two
areas did not differ significantly (OR=0.9; 95%
CI=0.6-1.3).

There were inappropriate referrals to the
hospitals in the vast majority of cases (90.1% in
low mortality and 83.8% in high mortality areas).
In the high mortality areas, inappropriate referral
was found to be significantly lower than that
from low mortality areas (OR=0.6, 95% CI= 0.3
0.97).
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Probably as a result of the inaccurate colour
coding given, care was deemed inappropriate by
diagnosis in 283 of the 554 patients (varying from
59.5% in low mortality areas to 40.3% in high
mortality areas). The risk of inappropriate care by
diagnosis was significantly lower in high
compared to low mortality areas (OR=O.5, 95%
CI= 0.3-0.7). In contrast, the care given was
deemed appropriate by assigned colour code in
the vast majority of patients in both areas (84.8%
in low and 82.2% in high mortality areas
respectively). Similarly, the appropriateness of
the category of personnel attending to the
patients was also correct in more than 75% of the
patients in both areas (Table V).

Hospital staff tended to give appropriate care
according to the protocols outlined in the risk
coding guidelines in 47.4% of patients in the low
mortality areas compared with only 9.0% in high
mortality areas and this difference was found to
be statistically significant (p<0.05) (Table V).
There was also poor feedback from the hospital
sector to the health staff. In fact, no feedback was
given in 62 patients and the status of feedback
was unknown in 34 patients out of a total of 160
cases with anemia admitted to hospitals during
the study period. The risk of poor feedback was
higher in high compared to low mortality areas
(OR=3.0, 95% CI=1.5-6.2).

Overall the maternal outcomes were unknown in
131 of 309 mothers (42.4%) in the low mortality
areas compared to 14 of the 245 mothers (5.6%)
in the high maternal mortality areas.

Hypertensive Disorders of Pregnancy:
Table IV shows that 257 cases with hypertensive
disorders of pregnancy were identified in the
study districts and 136 cases were selected for the
follow- through study. The selection rate was
53.2% in the low mortality and 52.2% in the high
mortality areas respectively. Out of the 136 cases
selected, there were 10 cases with missing
information by health staff C7 in the low mortality
and 3 in the high mortality areas respectively).
There were 37 cases in which information sought
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in the study was not found in the notes. There
were 119 admissions to the hospital in the group
of 257 cases studied. Hospital records were not
traceable in 12 patients (all in low mortality
areas).

After weighting, 169 cases in low mortality and
83 cases in high mortality areas were analysed for
hypertensive disease in pregnancy. The
distribution of cases among the various disease
categories and colour codes were similar in both
groups.

The accuracy of the assigned colour code was
45.9% in low mortality areas and 58.6% in high
mortality areas (Table V). Twelve cases which
should appropriately have been given a red code
(blood pressure >160/110 .± edema) were
categorised wrongly into the yellow code. In
addition, two cases in the similar category were
allocated the green and white codes respectively.

Referrals to hospitals were noted to be
inappropriate in 56.4% of the patients in the low
mortality areas whereas this was 35.3% in the
high mortality areas (OR=0.4, 95% CI=0.2-0.8).

The care given when classified by diagnosis was
also different from that advocated in the
protocols in 66.5% of cases in high mortality
areas as compared to 85.7% of cases in the low
mortality areas (OR=0.3, 95% CI= 0.2 - 0~6).

When appropriateness of the care was evaluated
by the assigned colour code it was noted to be
inappropriate in 192 cases out of the total 252
weighted cases. However, Table IV showed that
there was no statistical difference between the
two areas in terms of appropriateness of care by
assigned colour code.

When the health personnel were analysed with
regards to the appropriateness of the care given,
it was found to be significantly more appropriate
in the high maternal mortality areas compared to
low maternal mortality areas (74.7% vs 58.15).
The odds ratio of inappropriate care by health
staff in high compared to low mortality area was
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0.5, (95% CI=0.3-0.9). Care was determined to be
inappropriate in 36.7% of cases handled by
hospital staff in high compared with 56.2% of
cases in the low maternal mortality areas.
However this difference in hospital care in the
two areas was not statistically significant (Table
VI).

The deficiencies in feedback was again
noticeable in Table V with only·36 cases out of
145 cases (29.2%) in the low mortality areas and
21.0% of cases in the high maternal mortality
areas receiving a feedback.

There was also a difference in the notation of
maternal and baby's outcomes in the maternal
health cards of mothers with hypertensive
disorders in pregnancy. A significantly increased
number of cards in the low maternal mortality
areas had this information missing from the
cards.

Postdates:
For postdates, 157 out of 293 cases with a similar
condition were chosen in the study districts. The
selection rate in the study was 53.5%. The
characteristics of the cases in both study areas
with regards to the colour codes were similar.
However, there were three cases 0.4%) with a
red colour code in the low mortality areas
compared with none in the high maternal
mortality area. With regards to case distribution,
89.0% were at more than 41 weeks gestational
age in the low maternal mortality areas compared
with 75.7% in the low mortality areas (p< 0.05).

The colour code assigned was inaccurate in more
than 56.8% of cases in both areas. The range of
colours assigned ranged from red to white. The
care given by diagnosis was inappropriate in the
majority of cases. When the cases were more
than or equal to 42 weeks gestation, the cases
should have been referred to hospitals within 1
day of being seen in the clinic. They should be
admitted and appropriate intervention planned.
In 92.8% of cases in both study groups, this plan
was not followed. For postdates, Table V also
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showed that the management by the assigned
colour code was also found not appropriate in
both areas (96.9% and 98.6% in high and low
mortality areas respectively). Inappropriate
management by health personnel was less
pronounced in the high maternal mortality areas
compared to that of low maternal mortality areas
(65.0% versus 87.8%; OR=0.3, 95% CI=0.1-0.5).
However, in contrast to the management by
health staff, the level of inappropriate
management of postdates by the hospital
personnel in low maternal mortality areas was
lower, 11.8% compared to 48.4% inappropriate
hospital care of postdates in the high maternal
mortality areas (OR=2.5, 95%CI= 3.5-7.).

Feedback for postdates was again poor with 125
cases out of the 258 cases having no feedback.
However the feedback received was significantly
lower in the. high maternal mortality areas
compared to that of the low maternal mortality
areas (30.9% versus 60.0%; OR= 3.4, 95% CI=1.8
3.8).

Table V showed that the outcomes for both
mothers and babies were better reported in the
postdate mothers compared to those with
anaemia or hypertensive disorders of pregnancy.

Analysis of all three conditions combined:
When all the three conditions were .analysed
together, the following observations were made.
The prevalence rates of the three conditions
studied are as tabulated in Table III. The overall
prevalence of these conditions was as usually
quoted in the medical literature. However, the
prevalence of hypertension and postdates was
noted to be higher in the low mortality areas but
the prevalence of anemia was lower in the low
mortality area. This could be reflective of better
antenatal surveillance and care in the low
mortality areas.

Table IV summarises the selection rates in the
two study areas and also details the problems
with data collection in both the health and
hospital sectors alluded to earlier. In view of the
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fact that antenatal care is a combined effort
between the hospital and health sectors, the
problem· with feedback between the two sectors
will have to be addressed. Numerous studies
previously have shown the same problem.

The assigned colour code was accurate in only
43.9% of cases in the low maternal mortality
areas and in 44.2% of the cases in the high
maternal mortality areas. There was no statistical
difference in the accuracy of assigned colour
code between the two areas. Table V also

showed that the level of inappropriate referrals to
hospital was similar in the two areas.
Inappropriate care by diagnosis and by assigned
colour code were however, significantly lower in
the areas with high compared to low maternal
mortality. Prevalence of inappropriate care by
health personnel in the high mortality areas was
significantly lower compared to that of low
mortality areas but the opposite is found for
inappropriate care by hospital staff in the two
areas (Tables V and VI).

Table I : Health Facilities Chosen from Randomly Selected Districts

Hospital

Selected District No. of No. of No. of No. of State District District

Health Health RBK/KD* RBK/KD* Hospital Hospital Hospital

Clinics Clinics sampled without with

sampled O&G O&G

Specialist Specialist

Best Area

Seremban 7 3 10 4 1 - -
Melaka Tengah 10 5 14 4 1 - -

Worst Area

Kuala Selangor 5 3 22 6 - - 1

Bentong

larut Matang & 5 3 14 4 - - 1

Selama

11 6 29 7 - 1 -
Total 38 20 89 25 2 1 2

*RBK: Midwifery Clinic, KD : Community CI.inic
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Table II: Appropriateness of Care

Recommended Management
Selected Condition/ Definition. of Cases Health Sector Hospital Sector
Risk Factor
Anemia Hb <8gm/dl Refer to hospital Repeat Hb estimation and do

peripheral blood film
Hb of 8-9gm/dl <32 weeks gestation

.
refer to doctor at health clinic
>32 weeks refer to hospital Patient is admitted and

investigation as well as treatment
instituted

Hb of 9-1Ogm/dl < 32 weeks, treat with
haematinics by nursing staff
>32 weeks refer to doctor

Hypertensive Disorder BP 140/90 without Refer to doctor
in Pregnancy Albuminuria

gestation<36 weeks Admit Management in
consultation with MO/ specialist
Anti-hypertensive used Plan for
delivery Anti-convulsant for
eclampsia

BP 140/90 without Refer hospital
Albuminuria immediately
BP>140/90 with Refer hospital
albuminuria and oedema immediately
BP>160/110 with/without Refer hospital
albuminurua immediately
Eclampsia Refer hospital

Immediately
Postmaturity Period of gestation Refer to hospital Confirm diagnosis

42 weeks and above within 1 day of Admit case for
detection appropriate intervention

Table III : Prevalence Rates of Selected Medical Conditions Among Mothers from Study Areas,
Rate Per 100 Antenatal Mothers

Levels of Maternal Mortality

Selected Medical Low High Total

Conditions (N=4916)* (N=3472)* (N=8388)

f % f % f %
Anaemia 311 (6.3) 251 (7.2) 562 (6.7)

Hypertensive disorders in pregnancy 169 (3.4) 88 (2.5) 257 (3.1 )

Postdates 202 (4.1) 91 (2.6) 293 (3.5)

* Number of antenatal cards sorted in the selected study areas

Med J Malaysia Vol 58 No 1 March 2003 45



,J>
..

0
0

-
;;

0

Ta
bl

e
IV

:S
el

ec
tio

n
an

d
Re

sp
on

se
Ra

te
s

of
A

na
em

ia
,H

yp
er

te
ns

iv
e

D
is

or
de

rs
in

P
re

gn
an

e!
'P

os
td

at
es

an
d

C
om

bi
ne

d
G5 Z

M
ed

ic
al

C
on

di
tio

ns
in

Fo
llo

w
-T

hr
ou

gh
St

ud
y

fro
m

Di
st

ric
ts

w
ith

D
iff

er
en

t
Le

ve
ls

0
M

at
er

na
lM

or
ta

lit
y

» r- »
A

ne
am

ia
H

yp
er

te
ns

iv
e

Po
st

da
te

s
A

ll
3

co
nd

iti
on

s
~ (
)

St
at

us
Lo

w
M

M
R

H
ig

hM
M

R
Lo

w
M

M
R

H
ig

h
M

M
R

Lo
w

M
M

R
H

ig
h

M
M

R
Lo

w
M

M
R

H
ig

hM
M

R
r
-

e
n

N
o.

of
ca

se
s

id
en

tif
ie

d
31

1
25

1
16

9
88

20
2

91
68

2
43

0

N
o.

of
ca

se
s

se
le

ct
ed

15
9

16
0

90
46

10
9

48
35

8
25

4

Se
le

ct
io

n
ra

te
(

%
)

(5
1.

1
)

(6
3.

7)
(5

3.
2)

(5
2.

2)
(5

3.
9)

(5
2.

7)
(5

2.
5)

(5
9.

1)

N
o.

of
ca

se
s

w
ith

m
is

si
ng

1
0

7
3

4
0

12
3

in
fo

rm
at

io
n

on
m

an
ag

em
en

t

by
he

al
th

st
af

f

N
o.

of
ca

se
s

w
ith

m
is

si
ng

1
0

/(
4

7
)

1
1

/(
4

1
)

1
8

/(
7

7
)

1
9

/(
4

2
)

1
7

/(
9

8
)

1
9

/(
4

0
)

4
5

/(
2

2
2

)
4

9
/(

1
2

3
)

in
fo

rm
at

io
n

on
m

an
ag

em
en

t

by
ho

sp
ita

l
st

af
f*

~
N

o
of

ca
se

s
w

ith
m

is
si

ng
66

16
19

6
10

3
95

25
CD

in
fo

rm
at

io
n

on
bi

rt
h

ou
tc

om
es

Q
..

'
- ~ 0

H
os

pi
ta

l
ca

rd
s

no
t

tr
ac

ea
bl

e
15

0
7

5
12

0
8

10
27

-< V
>

(B
as

ed
on

w
ri

tte
n

co
m

m
en

ts
)

o· ~ 0
1 ex
>

*
am

on
g

th
os

e
w

er
e

ad
m

it
te

d
in

ho
sp

it
al

s
Z 0 ~ ~ 0 0 ::

r
i'

-) 0 0 w



~
Ta

bl
e

V:
Di

He
re

nc
es

in
C

ol
or

C
od

in
p

Pr
ac

tic
e

an
d

Ca
se

M
an

ag
em

en
t

in
D

iH
er

en
tT

yp
es

of
C

on
di

tio
ns

Ba
se

d
on

Fo
llo

w
CD C

L
Th

ro
ug

h
St

ud
y

0
Ca

se
s

fro
m

Di
st

ric
ts

w
ith

D
iH

er
en

t
Le

ve
ls

of
M

at
er

na
lM

or
ta

lit
y

'
- ~ c

A
ne

am
ia

H
yp

er
te

ns
iv

e
Po

st
da

te
s

A
ll

3
co

nd
iti

on
s

c '<
Lo

w
M

M
R

H
ig

h
M

M
R

Lo
w

M
M

R
H

ig
h

M
M

R
Lo

w
M

M
R

H
ig

hM
M

R
Lo

w
M

M
R

H
ig

hM
M

R
en

St
at

us
c' ~

(n
=3

09
)

(n
=2

45
)

(n
=1

69
)

(n
=8

3
)

(n
=2

02
)

(n
=8

1)
(n

=
6

8
0

)
(n

=
40

9)
U

1
A

ss
ig

ne
d

co
lo

ur
co

de
C

D Z
R

ed
(6

.9
)

(2
.9

)
(1

9.
7)

(9
.6

)
(1

.4
)

(0
.0

)
(8

.4
)

(3
.7

)
0

Y
el

lo
w

(7
0.

9)
(7

0.
3)

(7
0.

2)
(7

4.
7)

(3
9.

4)
(5

3.
9)

(6
1.

4)
(6

7.
7)

~
G

re
en

(2
1.

0)
(2

3.
8)

(8
.9

)
(1

5.
7)

(4
8.

0)
(3

4.
6)

(2
6.

0)
(2

4.
1

)
0

c
0..

:.
()

W
hi

te
(1

.2
)

(1
.2

)
(1

.2
)

(0
.0

)
(1

1.
2)

(1
3.

6)
(4

.2
)

(3
.4

)
:T

~
'"

N
ot

co
de

d
(0

.0
)

(1
.9

)
(0

.0
)

(0
.0

)
(0

.0
)

(0
.0

)
(0

.0
)

(1
.2

)
0 0

0
w

0

M
ea

su
re

s
of

ca
re

~ ;A
J

cO
'

A
cc

ur
ac

y
of

as
si

gn
ed

co
lo

ur
co

de
::

:r :c
;;

A
cc

ur
at

e
(4

2.
6)

(4
5.

5)
(5

4.
0)

(4
1.

4)
(3

7.
5)

(4
3.

2)
(4

3.
9)

(4
4.

2)
»

In
ac

cu
ra

te
(5

7.
4)

(5
4.

5)
(4

5.
9)

(5
8.

6)
(6

2.
5)

(5
6.

8)
(5

6.
1

)
(5

5.
8)

=> rT
1

~ c
A
p
p
r
o
p
r
i
a
~
n
e
s
s

of
re

fe
rr

al
to

0 g.
ho

sp
ita

l
=> g.

,
A

pp
ro

pr
ia

te
(9

.9
)

(1
6.

2)
(4

3.
6)

(6
4.

7)
(6

9.
3)

(6
4.

6)
(3

5.
9)

(3
5.

6)
3

'-

In
ap

pr
op

ri
at

e
(9

0.
1

)
(8

3.
8)

(5
6.

4)
(3

5.
3)

(3
0.

7)
(3

5.
4)

(6
4.

1)
(6

4.
4)

CD (
)

0 0 c:
A

pp
ro

pr
ia

te
ne

ss
of

ca
re

.., (
)

by
di

ag
no

si
s

0 0.
...

3
'

A
pp

ro
pr

ia
te

(4
0.

4)
(5

9.
7)

(1
4.

2)
(3

3.
5)

(7
.2

)
(7

.2
)

(2
4.

0)
(4

4.
0)

co

In
ap

pr
op

ri
at

e
(5

9.
5)

(4
0.

3)
(8

5.
7)

(6
6.

5)
(9

2.
8)

(9
2.

8)
(7

5.
9)

(5
5.

9)
U

>
'ii

i CD 3

A
pp

ro
pr

ia
te

ne
ss

of
ca

re
by

Q
as

si
gn

ed
co

lo
ur

co
de

» => CD
A

pp
ro

pr
ia

te
(8

4.
8)

(8
2.

2)
(2

4.
8)

(2
1.

5)
(1

.4
)

(3
.1

)
(4

5.
1)

(5
4.

2)
=> 0

In
ap

pr
op

ri
at

e
(1

5.
2)

(1
7.

8)
(7

5.
2)

(7
8.

5)
(9

8.
6)

(9
6.

9)
(5

4.
9)

(4
5.

8)
c

A
pp

ro
pr

ia
te

ne
ss

of
ca

re
gi

ve
n

by
(
)

0

he
al

th
pe

rs
on

ne
l

(i! 3
'

A
pp

ro
pr

ia
te

(7
5.

5)
(8

1.
4)

(5
8.

1)
(7

4.
7)

(1
2.

2)
(3

5.
2)

(4
7.

6)
(7

0.
9)

~
In

ap
pr

op
ri

at
e

(2
4.

4)
(1

8.
6)

(4
1.

9)
(2

5.
3)

(8
7.

8)
(6

5.
0)

(5
2.

4)
(2

9.
2)

0
'

./0
>.

'ii
i

"
o'





~
Ta

bl
e

VI
:

Es
tim

at
ed

O
dd

s
R

at
io

an
d

95
%

C
on

fid
en

ce
In

te
rv

al
of

In
a~
pr
op
ri
at
e

M
an

ag
em

en
tO

ut
co

m
es

in
H

ig
h

C
om

pa
re

d
CD 0

-
<

-
to

Lo
w

M
at

er
na

lM
or

ta
ity

A
re

as
~ 0 c

A
ne

am
ia

H
yp

er
te

ns
iv

e
P

os
td

at
es

A
ll

3
co

nd
iti

on
s

'< '" o'
P

oo
r

ou
tc

om
es

O
R

9
5

%
C

I
O

R
9

5
%

C
I

O
R

9
5

%
C

I
O

R
9

5
%

C
I

~ tl'
1

In
ac

cu
ra

te
co

lo
ur

co
di

ng
pr

ac
tic

e
0

0 Z
(l

o
w

M
M

R
)

0

H
ig

h
M

M
R

0
.9

(0
.6

-
1.

3)
1

.7
(1

.0
-

3.
0)

0
.8

(0
.5

-
1.

4)
1

.0
(0

.8
-

1.
3)

~
0

0
c.:.

(J
In

ap
pr

op
ri

at
e

re
fe

rr
al

::
:r

~
l0

(l
o

w
M

M
R

)
0

0
0 w

H
ig

h
M

M
R

0
.6

(0
.3

-
0.

97
)

0
.4

(0
.2

-
0.

8)
1.

3
(0

.7
-

2.
3)

1
.0

(0
.8

-
1.

3)
0 ~ ;;

u

In
ap

pr
op

ri
at

e
ca

re
b

y
di

ag
no

si
s

cO
'

::
r

:a
;

(l
o

w
M

M
R

)
»

H
ig

h
M

M
R

0
.5

(0
.3

-
0.

7)
0

.3
(0

.2
-

0.
6)

0
.9

(0
.3

-
3.

1)
0

.4
(0

.3
-

0.
5)

O
J rn < 0

In
ap

pr
op

ri
at

e
ca

re
b

y
as

si
gn

ed
c 0 g

co
lo

ur
co

de
O

J

(l
o

w
M

M
R

)
Q.

..,
3'

-
H

ig
h

M
M

R
1

.2
(0

.8
-

2.
0)

1
.2

0
.6

-
2

.4
0

.4
(0

.1
-

3.
0)

0
.7

(0
.5

-0
.9

)
CD n 0

In
ap

pr
op

ri
at

e
ca

re
b

y
he

al
th

st
af

f)
0 S;

(l
o

w
M

M
R

)
n 0

H
ig

h
M

M
R

0
.7

(0
.5

-
1.

1)
0

.5
(0

.3
-

0.
9)

0
.3

(0
.1

-
0.

5)
0

.5
(0

.4
-

0.
6)

c..
.

5
'

cc en
In

ap
pr

op
ri

at
e

ca
re

b
y

ho
sp

ita
ls

ta
W

i5
i CD

(l
o

w
M

M
R

)
3

H
ig

h
M

M
R

8
.5

(2
.2

-
47

.1
)

0
.5

(0
.2

-
1.

1)
6

.9
(3

.2
-

15
.1

)
2.

5
(1

.6
-

3.
9)

Q » O
J CD

P
oo

r
fe

ed
ba

ck
**

O
J

0

(l
o

w
M

M
R

)
a- n

H
ig

h
M

M
R

2
.9

8
(1

.4
5

-
6.

17
)

1
.6

3
(0

.7
9

-3
.3

8)
3.

41
(1

.8
5

-
6.

30
)

2
.6

5
(1

.8
3

-
3

.8
4

)
0 Cil 5

'
(T

he
co

nt
ro

l
o

r
re

fe
re

nt
gr

ou
ps

ar
e

ca
se

m
an

ag
em

en
t

ou
tc

om
e

m
ea

su
re

s
in

ar
ea

s
w

ith
lo

w
m

at
er

na
l

m
or

ta
lil

y)
~

*
(B

as
ed

on
4

3
3

ca
se

s
ad

m
itt

ed
to

ho
sp

ita
l)

0 "'
<

,J:
>.

**
(B

as
ed

on
6

4
0

ca
se

s
re

fe
rr

ed
o

r
ad

m
itt

ed
to

ho
sp

ita
l)

(J
>

-0
c'



ORIGINAL ARTICLE

Discussion

While large prospective pregnancy follow-up
studies were done in post-industrialised countries,
4,5 information on developing countries is more
recent. 1 Hospital delivery was recommended
based on the poor predictability of complications4,

5. Yet in a worldwide effort to improve opstetric
results, countries with high perinatal and maternal
mortality adopted hospital referral based on risk
factors which were mainly identified antenatally7,9
Malaysia has adopted the principle of hospital
delivery 'except for those with white codes. In
Malaysia about 40% of pregnant womeh are
defined as high risk9.

The occurrence of the antenatal complications of
hypertensive disease in pregnancy, anemia and
postdates did not differ from internationally
expected figures1o,1l. This demonstrates that the
sample chosen for this study was reflective of a
standard· obstetric population.

The colour coding system was initiated in
1989.This study was performed in 1997 that is
after 8 years of use of this system. It is assumed
that with the time that this system has been used,
all staff would have been trained and become
familiar with the intricacies of the colour coding
system. However, it is possible that lack of
supervision by superior officers and rapid
changeover of staff may hinder the accurate
implementation of this system. It is a significant
finding of the study that the colour codes were
correctly assigned in only 56% of all mothers with
the 3 conditions with the percentage of correct
coding varying between 37.5% for postdates to
54% for hypertension in the low maternal
mortality areas. It is important to note that the
colour. coding system allowed for recoding at
each visit and a prescribed format which allowed
a checking system was attached to the antenatal
card of each mother. Despite this system that
allowed correction by both the nursing staff
providing antenatal care and the supervisory staff,
the accuracy of the colour coding system was
poor. Similar reliability problems have been
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found elsewhere12
• Despite recoding, predictability

improved little and would improve only if coding
during labour were addedll

• The colour coding
system in Malaysia allowed for coding
intrapartum problems as well as postpartum
events. In the present study, only hypertensive
disease of pregnancy among the three conditions
studied had intrapartum risk factors which could
be coded. However, the accuracy of the codes did
not show a significant difference in hypertensive
disease of pregnancy as compared to postdates or
anemia in pregnancy. This study confirms that the
colour coding system which is time consuming is
not sufficiently effective in prediction of risk. This
is the finding as well in numerous other
studiesI4,15,16. It has been stated that a system with
a sensitivity of 50% and specificity of 73%, with a
population coverage of over 90% may improve
perinatal statistics in areas with a high rate of
complications. We have to concur with
Geethuysen et al. who state that with the levels
seen in Malaysia, predictive values of this system
are lowl7

.

However, one must realize that the system was
not meant to predict risk but be a managerial tool.
It allowed a midwife the flexibility to admit a
patient to a specialist unit without hindrance and
allowed a patient with a problem to be evaluated
speedily by a specialist. The value of the system
as a managerial tool in this respect was not
evaluated by the study.

The above data indicate that the colour coding
system did not account for the difference in the
study areas with regards to maternal mortality.
Inaccurate colour coding practice was the same in
both areas. This led to inappropriate care by
diagnosis, by assigned colour code and by health
staff. This was noted in all the three conditions
studied in this report. When the level of
inappropriate care by diagnosis, by assigned
colour code and by health staff for the three
conditions combined was compared between the
high and low maternal mortality areas, it was
noted that these were significantly higher in the
high mortality areas.

Med JMalaysia Vol 58 No 1 March 2003
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When the outcomes of the pregnancies were
analysed by the various colour codes and the
different conditions, it was noted that there were
no maternal deaths in the various colour codes in
the hypertensive or postdated patients in both the
high risk and the low risk areas. The two maternal
deaths in this study occurred in patients who were
coded green for a haemoglobin level of 9-10 gldl
in a high maternal mortality area. The only fetal
deaths were in yellow coded patients for Hb level
of 8-9 gldl and on wrongly coded hypertensive
patients with BP>160/110 in a high mortality area.
There was no relationship of the number of
maternal or fetal complications to the colour code
in this study. Thus the colour code did not predict
the possible eventual outcome of the pregnancy
for both the mother and the baby. The colour
coding system may also divert attention from the
apparently low risk patients to their own detriment
as was demonstrated in the maternal and fetal
deaths that occurred in the low risk patients.

The study also demonstrated the oft-found finding
of the lack of feedback between the hospital and
health sectors that provide care for the pregnant
mother. This study was carried out before the
introduction of the patient held home based
antenatal card. The antenatal card which affords
the opportunity .of recording the details of
antepartum, intrapartum and postpartum care by
all sectors providing maternity care would have
addressed some of these concerns about
feedback. It is nevertheless opportune to
concentrate resources and effort in overcoming
this continuing bugbear of maternity care.

Antenatal care is often the area where services are
sometimes not focused in the most appropriate or
consistent manner. In some instances, decisions
about tests, interventions and surveillance are
arbitrary or varied between professionalsl8. The
colour coding system has not demonstrated its
usefulness in the effective management of three
common obstetric problems in the maternity care
services in this country. Marion Hall and her
colleagues have highlighted the possible over
surveillance of the woman during the antenatal

Med JMalaysia Vol 58 No 1 March 2003

period19
• ' If these checkups are unwarranted, it is

not only a waste of resources, but could impact
adversely on the standards that can be achieved.
If fewer visits are necessary, it should be easier to
plan the workload of individual members of staff,
to increase both the level of continuity achieved
and the time spent on each visit, thereby
improving the quality of care.

Some women used to the more traditional
antenatal visiting patterns may feel anxious if they
hear of plans to reduce the number of visits.
Time should be taken to explain that a reduction
in antenatal visits will not mean any less support
in pregnancy, but rather that the quality and
continuity of care will be improved and waiting
times reduced. The system of antenatal care
currently in place is cumbersome and a source of .
concern to professionals and pregnant women
alike. Some antenatal patients in this country may
receive as much as 20 visits to the private
specialists, health sector and to the government
hospitals. A national health-financing scheme
which rewards only appropriate care may be a
way of correcting this defect in our system. A
survey of existing practice should be undertaken
by purchasers, providers and professionals ona
regular basis. As well as reviewing the number of
antenatal checkups, the effectiveness of the
service in identifying the fetus at risk should also
be assessed. Streamlining the current system
could achieve improvements for all concerned.

This present study randomly sampled 1112
mothers out of 8388 mothers with three common
obstetric problems in five districts in Malaysia,
which were stratified according to high and low
maternal mortality rates. The study showed that
the prevalence of anemia, hypertensive disorders
in pregnancy and postmaturity among mothers
with these conditions were according to known
international standards.

Anaemia was classified as severe and red coded
in 18.7% of the mothers with anemia. It was
classified as moderate (yellow code) in 40.5% and
mild (green code) in 40.2%. With regards to

51



ORIGINAL ARTICLE

hypertension in pregnancy, 56.6% were red
coded and the others (43.4%) were classified as
yellow. For postdates 14.8% were red coded
while the rest were coded yellow. It could thus
be seen that for hypertension in pregnancy, the
existing coding system tended to classify more
than half of the patients with this condition in a
category that required hospital admission. This
could have led to the inappropriate management
and admissions due to changes in the protocol at
local level to reduce the number of admissions.
The classification of the disease tended to be
unnecessarily complex and not supported by the
eviaence in the literature.

The colour coding system, as it exists now should
be reviewed. Instead, a substantially revised
system that takes cognisance of evidence in the
scientific literature should be used to devise a
more effective system that can be used by health
care personnel involved in antenatal care to
ensure appropriate level of care and referrals.

It is also suggested that any screening system that
is implemented in future should continue to have
coding facilities for intrapartum and postpartum
factors to improve sensitivity. The coding system
should be jointly developed and implemented by
both the health and hospital sectors to overcome
the weaknesses identified in the present system.

One particular aspect and weakness that needs to
be corrected is the overcoding of some conditions

52

that would require admission in more than half of
the mothers with some conditions such as
hypertensive disease of pregnancy.

The lack of feedback between the hospital and
heath sectors was again found in this study. It is
opportune to study whether the introduction of
the home-based antenatal card has addressed
some of the concerns in this continuing bugbear
of maternity care.

This study has provided some definitive answers
for policy development. The study confirms other
Malaysian and world experience in showing the
lack of effectiveness of the risk coding system 22,23

as it is presently used. Attention to the details of
antenatal care and streamlining communication
between the providers of maternity care rather
than spending time on coding should assure that
the Malaysian reproductive care programme will
continue to improve. We need to heed our own
advice with regards to the findings of this study.
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