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Objective To assess the accuracy of the World Health
Organization (WHO) partograph alert line and other candidate
predictors in the identification of women at risk of developing
severe adverse birth outcomes.

Design A facility-based, multicentre, prospective cohort study.
Setting Thirteen maternity hospitals located in Nigeria and Uganda.

Population A total of 9995 women with spontaneous onset of
labour presenting at cervical dilatation of <6 cm or undergoing
induction of labour.

Methods Research assistants collected data on sociodemographic,
anthropometric, obstetric, and medical characteristics of study
participants at hospital admission, multiple assessments during
labour, and interventions during labour and childbirth. The alert
line and action line, intrapartum monitoring parameters, and
customised labour curves were assessed using sensitivity,
specificity, positive and negative likelihood ratios, diagnostic odds
ratio, and the J statistic.

Outcomes Severe adverse birth outcomes.

Results The rate of severe adverse birth outcomes was 2.2% (223
women with severe adverse birth outcomes), the rate of
augmentation of labour was 35.1% (3506 women), and the

caesarean section rate was 13.2% (1323 women). Forty-nine percent
of women in labour crossed the alert line (4163/8489). All reference
labour curves had a diagnostic odds ratio ranging from 1.29 to 1.60.
The J statistic was less than 10% for all reference curves.

Conclusions Our findings suggest that labour is an extremely
variable phenomenon, and the assessment of cervical dilatation
over time is a poor predictor of severe adverse birth outcomes.
The validity of a partograph alert line based on the ‘one-
centimetre per hour’ rule should be re-evaluated.
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Introduction

Labour and childbirth are natural processes with a rela-
tively low frequency of complications among healthy preg-
nant women."? Intrapartum maternal and fetal monitoring

is used to further minimise risks, and is expected to enable
the early identification and prompt treatment of complica-
tions. The assessment of cervical dilatation is part of intra-
partum monitoring, and is conducted by healthcare
providers to determine the adequacy of labour progress.
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The observed cervical dilatation is usually compared with
reference labour curves to estimate the risk of labour com-
plications and to guide the use of interventions.”’

The World Health Organization (WHO) partograph is a
decision-making support tool designed to assist health pro-
viders in identifying women at risk of developing complica-
tions during labour, and to guide the use of interventions
intended to mitigate any perceived risks.® With the par-
tograph, the identification of certain patterns of cervical
dilatation or other risk factors may prompt the transfer of
the woman to a higher-level health facility, the intensifica-
tion of intrapartum monitoring, the augmentation of
labour, or delivery by caesarean section.” The WHO par-
tograph is based on clinical principles, including the notion
that ‘normal’ labour progress is defined by a cervical dilata-
tion rate of not less than one centimetre per hour between
4 and 10 centimetres of cervical dilatation.® This concept is
the basis for the partograph ‘alert line’, which was derived
from average labour curves developed during the 1950s and
1960s.>° Alternative and more recent labour curves have
been developed to provide a reference for labour progress
and to serve as the basis for new partograph designs.>'°

Although some observational studies and other empirical
evidence point towards the benefit of using the WHO par-
tograph, experimental, head-to-head comparisons failed to
demonstrate an effect of the partograph in improving
health outcomes related to labour and childbirth."" Fur-
thermore, different studies have pointed to limitations in
the ‘one centimetre per hour rule’ as a valid benchmark for
assessing the adequacy of labour progress.”'®'> Our
hypothesis is that if the partograph is unable to accurately
identify women at risk of developing intrapartum compli-
cations, it will not be able to effectively guide labour man-
agement.

This article reports on findings of the WHO Better Out-
comes in Labour Difficulty (BOLD) project. The present
analysis assessed the diagnostic accuracy of the alert line,
action line, and other parameters included in the WHO
partograph as predictors of severe adverse birth outcomes.
It also assessed the accuracy of customised labour curves to
identify women at risk of developing severe adverse birth
outcomes.

Methods

The BOLD project included quantitative, qualitative, and
service-design research conducted in Nigeria and Uganda.
The methodological details of the BOLD project have been
described elsewhere.'>'* This analysis is based on the quan-
titative component, a facility-based, multicentre, prospec-
tive cohort study. In brief, this study included women
admitted for vaginal birth with single live fetuses during
the early first stage of labour across 13 hospitals in both

countries. Women with spontaneous onset of labour pre-
senting at cervical dilatation of <6 cm and women under-
going induction of labour took part in the study. Women
with multiple pregnancies, women with pregnancies with
gestational ages of less than 34 weeks 0 days, women
choosing elective caesarean section, and women who were
incapable of giving consent because of labour distress or
obstetric emergencies at arrival were excluded. Participating
institutions had a minimum of 1000 deliveries per year,
with stable access to caesarean section, augmentation of
labour, and assisted vaginal birth. Midwives, obstetricians,
or obstetric residents provided intrapartum health care to
women in labour. Doptones were used to assess fetal vital
status at hospital admission and for intermittent monitor-
ing through labour and childbirth. Labour management
protocol, as well as the number and timing of pelvic exam-
inations, were not standardised across participating institu-
tions. None of the institutions subscribed to the active
management of labour protocol during the study period.
Although the partograph was a standard element of medi-
cal records in all participating health facilities, its prospec-
tive application to guide labour management during the
study period varied widely across the hospitals.

Eligible women were recruited into the study between
December 2014 and November 2015. From the medical
records, trained research nurses prospectively extracted
detailed information on the sociodemographic, anthropo-
metric, obstetric, and medical characteristics of the study
participants at hospital admission, multiple assessments
during labour monitoring, interventions performed
throughout the first and second stages of labour, and
maternal and neonatal labour outcomes. Attending staff
were approached to complement medical records data
when needed. Data collection was limited to hospital stay
of the mother and baby, and there was no post-hospital
discharge follow-up.

The current analysis was based on information on
maternal baseline and admission characteristics, repeated
assessments of cervical dilatation versus time, and maternal
and neonatal outcome data. Severe adverse birth outcomes
were defined as the occurrence of any of the following:
stillbirths, intra-hospital early neonatal deaths, neonatal use
of anticonvulsants, neonatal cardiopulmonary resuscitation,
Apgar score of <6 at 5 minutes, uterine rupture, and
maternal death or organ dysfunction with dystocia. Details
of the sample size calculation are provided in the support-
ing information (Box S1).

Data analysis

Simple frequencies and proportions were used to describe
the characteristics of the study population. Sensitivity,
specificity, positive and negative likelihood ratios, diag-
nostic odds ratios, and the J statistic (Youden’s index),
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with 95% confidence intervals, were used to estimate the
diagnostic accuracy of the alert line and the action line in
the identification of women who would develop a severe
adverse birth outcome.””™® We used the true-positive rate
(i.e. sensitivity) and the false-positive rate (i.e. 1 — speci-
ficity) to graphically represent the diagnostic accuracy of
the partograph parameters in the receiver operating charac-
teristic (ROC) space.'” Each point estimate in the ROC
space represents a classification result for binary parame-
ters, and the interpretation of the ROC space is similar to
the ROC curve: optimal results are associated with high
true-positive rates combined with low false-positive rates.
The ] statistic summarises the performance of a binary
classifier,’® and also expresses the proportion of ideal per-
formance of a diagnostic test (Box S2). The supporting
information provides additional details related to the calcu-
lation and interpretation of these statistics (Tables S1-S3).
The alert line and the action line are classifiers currently
applied to all women, regardless of their obstetric charac-
teristics (e.g. nulliparous, multiparous, spontaneous or
induced labour, or previous caesarean section). We hypoth-
esised that cervical dilatation curves customised according
to the obstetric characteristics of the population could have
a better accuracy than the generic alert and action lines.
The study population was stratified into mutually exclusive,
totally inclusive obstetric groups according to the 10-group
Robson classification:** group 1 (nulliparous, single cepha-
lic pregnancy, 37 weeks of gestation or more, with sponta-
neous onset of labour); group 2 (nulliparous women,
single cephalic pregnancy, 37 weeks of gestation or more,
with induced onset of labour); group 3 (multiparous women
without previous caesarean section, with single cephalic
pregnancy, 37 weeks of gestation or more, with spontaneous
onset of labour); group 4 (multiparous women without pre-
vious caesarean section, with single cephalic pregnancy,
37 weeks of gestation or more, with induced onset of
labour); group 5 (all multiparous women with at least one
previous caesarean section, single cephalic pregnancy, at
37 weeks of gestation or more); and group 10 (all women
with singleton cephalic preterm pregnancy at less than
37 weeks of gestation at childbirth). As a result of the eligi-
bility criteria, this study has no women from group 8 (mul-
tiple pregnancies) or with caesarean section before labour.
Women with non-cephalic presentations (groups 6, 7, and
9) were grouped together. Groups 1-5 and 10, were further
divided according to the use of augmentation of labour
(present or absent), totalling 12 subgroups. Using data from
women who did not have any severe adverse birth outcome,
customised labour curves were generated for each of these
12 subgroups. Data from women pertaining to groups 6, 7,
and 9 were not used to generate customised curves because
of the small numbers involved. The customised cervical
dilatation curves were created using a multi-state Markov

The diagnostic accuracy of labour curves and the partograph

model,>"** which represented the cervical dilation pattern
through intermediate states from 2 cm to 10 cm, and child-
birth by selected percentiles and obstetric group (i.e. one
labour curve for each obstetric group and selected per-
centile). In this model, each centimetre of cervical dilatation
represented an intermediate state, and childbirth was the
final ‘absorbing’ state. The model was generated as a pro-
gressive unidirectional labour-to-childbirth model, and the
time of state change was determined by a set of transition
intensities. The transition intensity represents the instanta-
neous likelihood of moving from one state to another, and
is generated as part of the multi-state Markov model. For
each one of the 12 obstetric subgroups, the multi-state Mar-
kov model generated labour curves representing the progress
of labour in women that was either faster or at the 50, 60,
70, 80, 90, and 95" percentiles.

Once the percentile curves were generated for each
obstetric subgroup of women without severe adverse birth
outcomes, women were classified as having crossed or not
having crossed each of the percentile curves of their rele-
vant obstetric subgroup. The study population was then
consolidated and all women who crossed their relevant 50
percentile curves were grouped together (i.e. women in
which labour progressed more slowly than the customised
50" percentile curve). Similarly, women were classified as
having labour that progressed either slower or faster/equal
to the relevant 60, 70, 80, 90, and 95 percentiles. We esti-
mated the accuracies of the customised percentile curves in
the identification of women who would develop a severe
adverse birth outcome, by comparing women with labour
progress that was slower than the specific percentile with
women in which labour progressed faster or equal to that
percentile. Sensitivity, specificity, positive and negative like-
lihood ratios, diagnostic odds ratios, with 95% confidence
intervals, the J statistic, and ROC space plotting were used
to estimate the accuracy of the percentile curves in the
identification of women who would develop a severe
adverse birth outcome.

Statistical analyses were carried in R and Microsoft EXCEL
(2010).%

Results

The analysis flow is shown in Figure 1. Thirteen hospitals
(nine from Nigeria and four from Uganda) and a total of
9995 women (4964 from Nigeria and 5031 from Uganda)
took part in this study. The average age of the participants
was 27.9 years (%5.0 years); 3.2% were younger than
20 years of age (320 women) and 11.0% were 35 years old
or older (1100 women). The majority of the participants
had a partner (97.6%, 9753 women); 5.2% of the partici-
pants had either incomplete primary education or no edu-
cation (525 women), 5.6% had complete primary
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education (564 women), 42.5% had either complete or
incomplete secondary education (4245 women), and 45.4%
had either complete or incomplete post-secondary/tertiary
education (4537 women). A total of 4076 nulliparous
women took part in the study (40.8%), and among women
with at least one previous birth (59.2%, 5919 women), 535
(5.4%) had had a previous caesarean section. A total of
667 women (6.7%) had no antenatal care visit, 4229
(42.3%) had between one and three antenatal care visits,
and 5007 (50.6%) had four visits of more; 1228 women
(12.3%) developed pre-labour complications during the
current pregnancy. The majority of women initiated labour
spontaneously (8984 women, 89.9%) at between 37 and
41 weeks of gestation (91.2%, 9111 women), with only 594
(5.9%) being referred from another health facility during
labour. All women participating in this study had singleton
pregnancies, 98.6% (9845 women) of which were in cepha-
lic presentation. The mean number of cervical assessments
between 4 and 10 cm was 2.22 (£1.02). Augmentation of
labour was used in 3506 women (35.1%). Pharmacological
analgesia was rarely used (2.0%, 196 women). Table 1 pre-
sents the distribution of the study population according to
the 10-group Robson classification. The overall intrapartum
caesarean section rate was 13.2% (1323 women), and the
rate of severe adverse birth outcomes was 2.2% (223
women with severe adverse birth outcomes; Table S4).

Nearly half of women with at least two assessments of cer-
vical dilatation between 4 cm and childbirth crossed the
alert line (49%; 4163/8489). Figure 2 illustrates the progress
of labour in the study population. In the upper panel, each
grey line represents the progress of an individual women
without severe adverse birth outcomes, and each red line
represents the progress of an individual woman with
adverse outcomes. In the lower panel, the labour curves for
women in the 95" percentile, without augmentation of
labour, is displayed by obstetric group. Video S1 displays
an animation of labour progress of all women in labour
that reached at least 4 cm of cervical dilatation.

The sensitivity, specificity, positive and negative likeli-
hood ratios, diagnostic odds ratio, and J statistic for the
WHO partograph alert and action lines, and the 50, 60, 70,
80, 90, and 95 percentiles are presented in Tables 1 and
S5. For all reference curves, women who crossed the curves
tended to show a mild increase in the odds of severe adverse
birth outcomes, when compared with women who did not
cross the reference lines. All reference curves had a diagnos-
tic odds ratio ranging from 1.29 to 1.60. All reference curves
had positive likelihood ratios smaller than 1.5 and negative
likelihood ratios greater than 0.85. The ] statistic was less
than 10% for all reference curves. Figure 3 presents the
ROC space analysis, with all the aforementioned predictors
showing a poor diagnostic performance.

All women
(N =9995)

cervical dilatation over time

4{ 1038 women time inconsistencies
8957 women

[
’ Analysis of predictors based on the ‘

1
Analysis of the diagnostic
accuracy of other
predictors

[
Development of customized labour curves by
percentiles

1
Analysis of the diagnostic accuracy of the alert and action
lines and the customized labour curves by percentiles

2 women missing key obstetric characteristics

Stratification of the study population according to
the 10-group Robson classification

8489 women
analysed

(n=8955)
I 1
L L I I L | | Identification of women
’ Group 1 ‘ l Group 2 | ’ Group 3 | ’ Group 4 ’ Group 5 | ’ Group 10 ‘ ’ Groups 6, 7 and 9* who crossed the
(n=2945) (n=385) (n=4160) (n=379) (n=434) (n=533) (n=119) reference curves
617 women* 158 women-* 303 women* 51 women* 177 women* 64 women* (i.e. alertline, the action
63 women® 5 women® 120 women® 8 women® 3 women® 20 women® line and the labour
curve at p50, p60, p70,
Development of Development of Development of Development of Development of Development of p80, p90, p95) in their
labour curves# labour curves# labour curves# labour curves# labour curves* labour curves# obstetric group
(n=2265) (n=222) (n=3737) (n=320) (n=254) (n = 449)
Consolidation of the study population by status
related to reference curves (across groups)*
I
[ I I I I I I I
Alert line Action line p50 curves p60 curves p70 curves p80 curves p90 curves p95 curves
Crossed: 4163 Crossed: 1268 Crossed: 3913 (46%) Crossed: 3332 Crossed: 2805 Crossed: 2212 Crossed: 1464 Crossed: 1009
(49%) (15%) (39%) (33%) (26%) (17%) (12%)
Not Crossed: 4326 Not Crossed: 7221 Not Crossed: 4576 Not Crossed: 5157 Not Crossed: 5684 Not Crossed: 6277 Not Crossed: 7025 Not Crossed: 7480

*This study has no women from Robson’s Obstetric Group 8. Labour curves were not generated for these groups due to small numbers * Women who had Caesarean sections or severe adverse birth outcomes did not
contribute with data to the development of labour curves. ° Women who had C-Section before 4 cm of cervical dilatation or with inconsistencies in labour progress (e.g. regressive dilatation, different cervical dilatations at the
same time stamp, all observations at admission time) # 12 models developed, 2 per group (for women with and without augmentation of labour); each model generated curves for the percentiles 50, 60, 70, 80, 90 and 95. %119
women from Groups 6,7and 9, 347 women with inconsistencies in labour progress, and 2 women with missing key obstetric characteristics. ¢ Women who crossed the relevant p50 curve in each obstetric group contributed
data to the overall group of women who crossed a p50 curve. A similar operation was implemented for those who did not cross the p50 curve. This procedure was repeated for the percentiles 60, 70, 80, 90, and 95.

Figure 1. The analysis flowchart.
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Figure S1 and Table S6 present the diagnostic accuracy
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although this could contribute to a less standardised
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All women and perinatal outcome

E
=
s
s
=
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Time (hours)
Labour curves for 10-group Robson classification (95th percentile)
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—— Group 2
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T —— Action Line
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§ ~-
=
m
=}
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=
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Figure 2. Upper panel: cervical dilatation over time (all women with at least two cervical dilatation assessments between 4 cm and childbirth). Grey
lines denote labour progress of women without severe adverse birth outcomes; red lines denote labour progress of women with severe adverse birth
outcomes. Lower panel: labour curves for selected groups of the 10-group Robson classification (95" percentile, women without augmentation of

labour).

management of labour, it favoured a less interventionist
approach and an intra-hospital labour progression that
was more closely related to the natural progression in
many women. Given the differences of workload and
health-facility protocols, the standardisation of intra-
partum maternal-fetal monitoring and recording was a
challenging task. Several mechanisms were used to min-
imise methodological heterogeneity and to increase the
quality of the data as much as possible (such as research
assistant training, the use of a visual check of the data col-
lection forms before data entry, automated queries,

double-checking of selected medical records, and a thor-
ough audit of unclear cases, especially those resulting in
mortality). It should also be considered that crossing the
alert or action lines could have prompted health providers
to implement interventions in the current cohort popula-
tion. These interventions could have modified the final
outcome, either for good or bad.

Interpretation
Health facilities in low-resource settings often struggle with a
shortage of human resources and life-saving commodities,
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Figure 3. Analysis of the ROC space (alert and action line, customised percentile curves, and other parameters included in the partograph).

training resources, and health infrastructure, which limit
the early identification and effective management of
labour complications. Conversely, any overestimation of
the risk of complications and over-medicalisation of care
during labour and childbirth may lead to iatrogenic com-
plications, avoidable suffering, and a waste of limited
resources.”* In an attempt to optimise intrapartum care,
several organisations recommend the use of the WHO
partograph to guide labour monitoring and manage-
ment.** The ‘one-centimetre per hour rule’, as illustrated
by the partograph alert line, has also (formally or infor-
mally) been used to prompt labour interventions in many
settings around the world.**® Global efforts to promote
the use of the partograph in the last three decades have
been met with mixed results. Although most healthcare
providers working in maternity settings know about the
partograph, it is frequently used retrospectively for
recording purposes instead of providing prospective sup-
port for clinical decision making. Possible reasons for
these shortcomings include difficulties in its use and inter-
pretation.”®*” Our findings suggest that the poor predic-
tive performance of the partograph — and the consequent

effect in supporting effective decision making — could
contribute to the lack of interest in using the tool
prospectively.

As countries navigate through the obstetric transition,*® a
marked trend towards the medicalisation of labour and
childbirth is observed. Several determinants of the medicali-
sation of labour and childbirth are at play, including models
of care based on the notion that a normal labour abides by
the ‘one-centimetre per hour’ rule. This notion has been
embedded in generations of healthcare providers across the
world, and the implicit or explicit influence of this notion in
obstetric and midwifery culture cannot be over-emphasised;
however, as suggested by our findings, a cervical dilatation
rate of ‘one-centimetre per hour’ may be unrealistically fast
for a substantial proportion of women in labour. The mis-
match between the unrealistic expectations of healthcare pro-
viders and the physiology of labour may give rise to the
constructed ‘need’ for an intervention in a natural process
that could otherwise be slower than currently expected but
end well and naturally. The poor accuracy of the tool means
on one hand that a high proportion of women would receive
an intervention without a valid justification, and on the other
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hand women at risk would not be recognised in time to avoid
the adverse outcome. The excessive use of interventions may
also contribute to adverse outcomes. For example, the aug-
mentation of labour is a well-established risk factor for fetal
distress; unnecessary augmentation of labour, prompted by
the ‘one-centimetre per hour’ rule, may be harmful, particu-
larly in settings with limited capacity for providing appropri-
ate, intermittent fetal monitoring. Another potential adverse
effect of the above mismatch is increased tension, anxiety, and
frustration among the staff, which could be a contributing fac-
tor to disrespect, abuse, and mistreatment of women during
labour and childbirth. Allowing an increase in the average
duration of labour in health facilities has a direct impact on
the occupancy rate of labour-ward beds, however, which could
further complicate the shortage of hospital beds and over-
crowding of health facilities. Reducing the number of inter-
ventions during labour could reduce staff workload. Research
to determine the short- and long-term consequences of a less
invasive intrapartum care model at the individual and at the
health-systems level is warranted.

The poor performance of the partograph and the cus-
tomised labour curves may not be a surprising finding. The
rationale for using the partograph for preventing labour
problems goes back several decades, when it was introduced
for the timely referral from peripheral health facilities to pre-
vent the complications of obstructed labour.” Fetal and early
neonatal outcomes are much more likely to be impacted by
events that are not related to the cervical dilatation rate,
such as placental abruption, cord compression, cord pro-
lapse, meconium aspiration, and intrauterine growth restric-
tion, among many other reasons. In South Africa, for
example, only 6% of fetal and early neonatal deaths were
associated with prolonged labour;*® however, we should not
overlook the finding that slower labours compared with fas-
ter labours (in different percentiles) tended to be associated
with a mild increase in the risk of adverse outcomes. Never-
theless, this association alone can hardly provide a basis for
a reliable classification tool because of the excessive number
of false positives. For example, nearly half of the study pop-
ulation crossed the alert line, making the policy of transfer-
ring women who crossed the alert line to referral hospitals
impractical. In this context, and given the limitations of sta-
tic, paper-based diagnostic tools, the development and test-
ing of more sophisticated, dynamic, easy-to-use tools for
improved risk classification during labour is a priority. A
cluster-randomised trial, comparing a static paper-based par-
tograph with a dynamic, multivariable prediction model
would be ideal research to be carried out next.

Conclusion

Our findings suggest that the validity of a partograph alert
line based on the ‘one-centimetre per hour’ rule should be

re-evaluated. Labour is an extremely variable phenomenon,
and emphasis should be given to individualised, supportive,
person-centered care during labour and childbirth.
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The article by Joao Paulo Souza et al.
in this issue of BJOG makes interest-
ing reading. It describes a study car-
ried out in 13 maternity hospitals in
Nigeria and Uganda that assessed the
accuracy of the WHO parthograph
for the identification of women at risk
of severe adverse birth outcomes. The
authors concluded that cervical dilata-
tion over time is not a good predictor
of severe birth outcomes, and that the
current use of the ‘l-centimetre per
hour’ rule should be re-evaluated.
This conclusion is problematic for
two main reasons. In the first place,
parthography was never designed to
be an accurate diagnostic tool for
severe birth outcomes. It was
intended to be used in primary
healthcare settings to detect labour
that is not progressing well (WHO.
Managing prolonged and obstructed
labour. http://whoqlidoc.who.int/
publications/2008/978924156669_4_e
ng.pdf), so that early referrals can be
made to centres where caesarean sec-
tions can be done. Secondly, not
only were the studies reported in the
paper conducted in secondary and

tertiary health facilities where the use
of the parthograph would be a moot
point, the authors accepted that
many of the facilities lacked the effi-
cacy to use parthographic labour
monitoring accurately. The authors
state in the methods section of the
paper that ‘none of the institutions
subscribed to the active management
of labour protocol during the study
period. Although the parthograph
was a standard element of medical
records in all participating health
facilities, its prospective application
to guide labour management during
the study period varied widely across
the hospitals’. It was therefore evi-
dent that the study reflected current
suboptimal hospital practices rather
than being a systematic process
anchored in true experimental or
quasi-experimental research design to
answer the specific research question.

The true diagnostic accuracy of
the parthograph can only be evalu-
ated in centres practising partho-
graphic labour monitoring correctly,
and a randomised control trial
would be better able to substantiate

© 2018 Royal College of Obstetricians and Gynaecologists

the effects of the parthograph. I
therefore fully agree with the recom-
mendations of the authors of the
paper that more studies to validate
parthographic monitoring of labour
are needed.

In particular, since the ‘I-hour
rule’ on cervical dilatation has been
taught to students of midwifery in
Africa over the past decades, chang-
ing the practice should be based on
rigorous  scientific evidence.  As
reported elsewhere (Fawole et al. Afr
] Reprod Health 2008;12:22-9), the
present challenge in much of sub-
Saharan Africa is the low use and
poor understanding of parthographic
labour monitoring of labour by
healthcare ‘providers. We believe that
initial efforts should focus on rectify-
ing this bottleneck, while simultane-
ously investigating its effects and
methods of its application.
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