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ABSTRACT

Trained clinical observers used a structured checklist at referral and district/regional hospitals in four
developing countries to monitor care provided to 245 women during labor, delivery, and postpartum
and their newborns during postpartum. The countries were Benin, Ecuador, Jamaica, and Rwanda.
Observation periods were either continuous and lasted 72 hours or noncontinuous and lasted 12 hours
over 4-6 days; all such periods included a weekend day and night. Observers marked the checklist to
record the times when healthcare providers performed certain tasks and whether each had been done
according to standard. Certain circumstances—such as a woman giving birth before arrival—required
rigorous data cleaning.

The quality of care for the different tasks is reported here by country, by hospital type, and overall.
The frequency of labor monitoring was well below the rates recommended in all four countries,
regardless of hospital type. Fetal heart rate (FHR) was monitored the most frequently at 1.3 times per
hour, although its recommended rate in all countries is twice an hour. Other labor indicators
recommended at twice per hour were checked less often: maternal pulse was taken 0.43 times per
hour, contraction intervals 0.38 times per hour, and contraction duration 0.37 times per hour. The two
indicators recommended at the rate of once every four hours (0.25 times per hour) were performed
more frequently: maternal blood pressure at 0.63 times per hour and vaginal exam at 1.1 times per
hour. On average, in 26% of the cases, no labor indicator was monitored at all.

In the three study countries where partograph use is recommended, incorrect use was observed in more
than half the case observations, varying substantially by country. Correct partograph use was
associated with more frequent labor monitoring.

Performance on 17 recommended intrapartum tasks varied substantially by task and country, but
generally not by hospital type. Many tasks were performed to standard in over 80%—and even

90% —of the cases, but a few were performed to standard infrequently: suctioning the newborn (22%),
putting newborn skin-to-skin with mother (29%), and washing hands (33%).

Frequencies of tasks during both mother and baby postpartum care were also low and varied widely by
country, averaging once every two hours or longer in three countries and just over once per hour in the
fourth, all far below the recommended standard of four or more times per hour. Performance of yes-
no (as opposed to frequency) postpartum tasks also varied widely by country. For instance, the
percentage of cases where the mother’s temperature was taken at least once postpartum varied from
0% to 82%, depending on the country.

There was low correlation between performance during labor and performance in the other three
phases (intrapartum, mother postpartum, and baby postpartum), but a moderate correlation between
combinations of the last three phases (about 0.50). That is, higher performance in the intrapartum,
mother postpartum, and baby postpartum phases was associated with higher performance in each of
the other two phases.

Since the observers did not record circumstances that may foster or impede better maternal and
newborn care, it would be inappropriate for this study to draw conclusions about the causes of better
or worse performance. We do however extract lessons that could inform subsequent studies seeking
data for quality improvement during the four phases of birth.
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2. No data recorded for entire phase: If there were no checkmarks on the form for an entire
phase (except “Not observed” check marks) and no notes were written on the form indicating
that it had been observed, the entire phase was assigned “Not observed” status and excluded
from the analysis. Special conditions caused most of these occurrances.

3. Variable checked “Not observed”: When a variable was recorded as “Not observed,” it was
excluded from the analysis.

4. Start or end time not recorded: When either the start or end time of the labor period was not
recorded (Items B1 and B3) or could not otherwise be estimated, then the duration of observed
labor was unknown and the frequency of the labor-monitoring variables could not be
calculated. In a few cases other information on the form allowed us to estimate the missing
time. Similarly, if the start of the postpartum period was not recorded (delivery of placenta:
Item C10.3), then the duration of the postpartum phases could not be calculated directly.
However, in many cases where the time of placenta delivery was not recorded, the time of
birth was. In these cases, we estimated the time of placenta delivery by adding the mean time
between the delivery of the baby and the placenta for that country to the birth time for the
case. > Postpartum-monitoring frequencies were calculated using this duration.

Table 2. Rules for Assigning “Not Observed” for Special Conditions

Special Condition Phases
Labor Intrapartum Mother Postpartum Baby Postpartum

Born before arrival Exclude all' Exclude all Include Include
Not in labor nor delivered? Exclude all Exclude all Exclude all Exclude all
Not delivered? Include Exclude all Exclude all Exclude all
C-section Include Exclude all Include Include
Twins® Include Include Items Include Ttem D4° Include Items E1—

c2—c§’ ES§’
Stillbirth® Include Exclude Items Exclude Item D4° Exclude all

C3, C5-C8, and

C15’
PP observation <1 or >3 hours  Include Include Exclude all Exclude all
Mother HIV-positive’ Include Include Exclude item D4’ Exclude item E6’
Observer assisted care |- Exclude variables where observer assisted-------------------- [

Notes: 1. “Exclude all” means that all variables in that phase are assigned “Not observed” status. 2. All
undelivered cases during the observation period are assigned “Not delivered” unless a written note on the data
collection form specifically indicates “Not in labor,” in which case they are assigned “Not in labor nor
delivered.” 3. Item numbers refer to tasks in the data collection form (Appendix B).

Differences in “Not observed” among the four countries: Table 3 shows the number cases with
different types of special conditions or entire phases excluded from the analysis because they lack data
other than “Not observed.” It indicates that the number of special conditions differed substantially
among countries, with Jamaica having many and Ecuador none. In Ecuador, where the pilot test and
first data collection were done, cases with special conditions were excluded and consequently not
recorded on the form. These data indicate that the rules on which cases to exclude from observation
because of special conditions were probably not applied uniformly.

2 The mean period from the birth of the baby to the delivery of the placenta was small, averaging 10.2 minutes
(n = 147) overall; Benin = 11 minutes, Ecuador = 10 minutes, Jamaica = 8 minutes, and Rwanda = 13 minutes.
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Table 3. Special Conditions and Missing Phases, by Country
Special condition or missing entire

phase Benin Ecuador Jamaica Rwanda Total
Number of cases, including “Not
observed” 41 41 103 60 245

Special condition’

1. Born before arrival 0 0 2 0 2
2. Not in labor nor delivered 0 0 19 1 20
3. Not delivered 0 0 16 1 17
4. C-section 5 0 12 9 26
5. Twins 1 0 2 0 3
6. Stillbirth 3 0 4 1 8
7. Mother HIV-positive 1 0 5 0 6
Entire phase blank®

8. Labor 0 4 3 1 8
9. Intrapartum 0 0 0 0 0
10. Mother PP 0 0 4 4 8
11. Newborn PP 2 0 8 2 12
PP observation < 1 or > 3 hours’

12. Mother PP phase 2 0 4 5 11
13. Baby PP phase 2 0 3 6 11

Notes: 1. We excluded the labor phase when special conditions 1 or 2 apply; the intrapartum phase when
conditions 1, 2, 3, or 4 apply; the mother PP phase when conditions 2 or 3 apply; and the baby PP phase when
conditions 2, 3, or 6 apply. 2. The number of cases where a special condition does not already exclude the
entire phase is in question. 3. The number of cases where a special condition does not already exclude the
entire phase is in question or where the entire phase is not already blank.

Since the Government of Jamaica does not require use of the partograph and it was not often used
there, the two partograph tasks (Items B12.1 and B12.2) were excluded from the Jamaica analysis.
Some other observed tasks were not standard practice in a country or in some facilities (such as giving
oxytocin to all women after delivery in Ecuador, suctioning the newborn, and putting the baby in skin-
to-skin contact with the mother) but were included in the analysis and noted.

IV. RESULTS

A. NUMBER OF OBSERVED CASES

The sample size for each task-associated variable is what remains after excluding entire phases and
items for the reasons summarized in Table 3 and tasks “Not observed.” An approximate sample size
for each phase, aggregated by country and by hospital type, is in Table 4. Its figures overestimate the
actual sample sizes for each variable because they account only for the exclusions noted in Table 3 and
not for “Not observed.” tasks. Sample sizes for specific tasks are in Tables A-5—A-12b.
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Table 5 shows that, overall but excluding Jamaica because its MOH does not require or recommend
partograph use, the two partograph tasks are performed to standard about 40-50% of the time. In most
cases, either both partograph tasks were performed to standard or neither was. The differences
between countries is highly significant (p < 0.001), but not between hospital types.

Table 5. Labor Monitoring with Partograph: Percentage of Cases Performed to
Standard, by Country, Hospital Type, and Overall’

Partograph Country Hospital Type
Tasks Benin Ecuador Rwanda’ Referral Distr/Reg Overall
Percent (x/y)  Percent (x/y) Percent (x/y) Percent (x/y) Percent (x/y) Percent (x/y)
Alert line 68.3 (28/41) 24.3 (9/37) 50.0 (25/50) * 44.1(26/59) 52.2 (36/69) 48.4 (62/128)
Action line 61.0 (25/41) 18.9 (7/37) 50.0 (25/50) * 40.7(24/59) 47.8 (33/69) 44.5 (57/128)

All cases in both

indicators pooled  04-6(63/82)  21.6(16/74) 50,0 (50100 50.0 (69/138) 46.5 (119/256)

Notes: 1. All calculations are pooled cases. X is the number of cases performed to standard, and y is the number
of valid cases (Yes, No, and Missing). We excluded “Not observed” cases. 2. Asterisks indicate significant
differences between Rwanda and the other countries at the 0.05 (*) or 0.001 level (***) by the Chi-squared test.
Differences between hospital types were analyzed using the Chi-squared (Yates correction) test. All comparisons
without asterisks are not significant (p > 0.05).

Is correct partograph use associated with better labor monitoring?

We found different results with regard to the association between correct partograph use and better
labor monitoring depending on how we performed the analysis.

We found such association when we used average frequency in the calculation (Figure 2): an average
of 0.70 times per hour with correct partograph use versus 0.56 without. This pattern holds by country:

Figure 2: Labor-Monitoring Frequency with and without Correct Partograph
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monitored labor indicator; checking maternal pulse, contraction interval, and contraction duration were
very infrequent.

We are puzzled that observed frequencies were very low for the indicators with a recommended
frequency of twice per hour and high for indicators with a recommended frequency of only once every
four hours and suggest future analyses. Are the data skewed by factors such as parity and short
duration of observed labor? Are vaginal exams substituted when necessary monitoring equipment or
supplies are not available for monitoring other indicators? Ultimately, we would like to know what
are the most cost-effective and practical means to improve outcomes, but more must be understood
before we can attempt an answer.

In theory, correct partograph use should lead to better labor monitoring, and in fact, our data support
that theory. Interestingly, Ecuador had the highest association between correct partograph use and
average frequency of monitoring, although it had the lowest percentage of cases where the partograph
was correctly used. (The significant association between correct partograph use and average
frequency of monitoring is simply a correlation and does not show that partograph use caused better
monitoring.) The correlation of correct partograph use to monitoring-at-least-once was very small,
much smaller than to average frequency. Stated differently, over all indicators and cases, the
percentage of times that no monitoring was done was about the same whether or not a partograph was
used correctly, but when monitoring was done, average frequency was significantly higher when a
partograph was used correctly.

The observed performance scores on the 17 intrapartum indicators varied widely by indicator and
country. Nine of the 17 tasks were performed to standard in more than 80% of cases, while three were
done less than a third of the time. Performance of some crucial tasks was particularly low in one or
two countries but often high in the others. The data may shed light on some causes of low
performance; for example, the low score for hand washing may be partially explained, although not
justified, by the high percentage of cases where new or re-sterilized gloves were used. These two
standards (hand washing and sterile gloves) highlight the larger issue of the interrelationship of some
standards: They may be so interrelated as to recommend an investigation into whether one standard
would suffice.

Mother and baby postpartum monitoring was poor across all countries: about a tenth the recommended
frequency. Of particular concern is that immediate and on-demand breastfeeding was not observed
very often in Benin and Rwanda, perhaps due to confusion around proper infant-feeding practices in
HIV-endemic areas. Low rates of newborn supervision may be linked to personnel shortages.

In all phases, very little difference was found between the quality of care in referral hospitals and
district/regional hospitals.

The relationships between the quality of care in pairs of birth phases met our expectations. First, a
positive correlation exists in performance between phases: Cases with higher quality in one phase have
higher quality of care in others. Second, the correlation between quality during labor and quality in
other phases is low (0.14 to 0.26), somewhat higher between the intrapartum phase and each
postpartum phase, and highest between the two postpartum phases (0.54). These correlations may
reflect a phenomena where different providers give care during labor than during the other phases, but
many of the same providers give care during the last three phases. It seems logical that performance in
both postpartum phases would correlate highly since the mother and baby are together and are usually
monitored simultaneously. Additional analysis would reveal which factors could explain these
correlations.

We compared our results to those previously reported in the literature for the 11 similar tasks in Table
A-13, and many but not all of our results were consistent with previous reports. Consistent scores that
were relatively high (60-90%) were reported for examining the placenta after delivery, giving
oxytocin after delivery, cleaning the perineum with antiseptic, and using new or sterile gloves.
Consistently low scores (under 50%) were reported for hand washing and correct partograph use. The

14 + Quality of Obstetric Care






Latent versus active phases of first stage of labor: Data on the time when the latent stage of labor
ended and the active stage started (dilation of less or more than 4 cm.) should be recorded. If a woman
arrives already in the active stage, this should be recorded. The monitoring events should be linked to
this information so that monitoring frequencies can be related to the latent and active stages of labor.

Dilation of 10 cm.: The time when the second stage of labor begins (dilation of 10 cm.; pushing
sensation) should be recorded on the form.

Monitoring during intrapartum phase: Critical monitoring indicators during the intrapartum phase
should be defined, included in the data collection form, and recorded during observation.

Recording times: Careful testing should be done in each country to ensure accurate recording of times
for events such as arrival at hospital, birth of baby, delivery of placenta, and end of postpartum
observation. A 24-hour clock definition of the hour is most convenient, but may not yield reliable
recordings, in which case clear and effective designation of AM and PM is required. Observations
that stretch into the next day should be clearly noted on the data collection form with instructions to
both data collectors and to individuals cleaning and entering the data.

Observer training: More elaborate training and testing of observers are needed, including manuals.
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APPENDIX A

Tables A-1 through A-13
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Table A-10. Postpartum Mother and Baby Monitoring Frequency by Country, Hospital Type,
and Overall’

, Country Hospital Type Overall

Indicator Std Benin Ecuador Jamaica Rwanda” Referral Distr/Reg

Ave(StDev) Ave(StDev) Ave(StDev) Ave (StDev) Ave (StDev)  Ave (StDev) Ave (StDev)
Maternal n=33 n=41 n=57 n=46 n=93 n=84 n=177
Pulse/blood pressure 4 0.48(0.33) 0.17(0.31)  1.16(1 .25)3 0.15(0.33) *** | 0.56 (0.95) 0.52 (0.95) 0.54 (0.87)
Newborn n=31 n=41 n=51 n=46 n=85 n=284 n=169
Color & respiration 12 0.95(0.46) 0.65(0.31) 1.47(1.36) 1.11(0.98) 1.17 (1.10)  0.98 (0.85) 1.08 (0.98)
Temperature 0.16(0.32) 0.38(0.25) 0.42(0.62) 0.00(0.00)* 0.23 (0.45)  0.27 (0.40) 0.25 (0.42)
Bleeding from cord 0.32(0.33) 0.40(0.28) 0.58(0.73) 0.14(0.39)* 0.37 (0.55)  0.37 (0.48) 0.37 (0.52)
Pooled: All newborn
cases -- 0.48(0.51) 0.48(0.31) 0.82(1.06) 0.42(0.78)* 0.93 (0.68)  0.54 (0.86) 0.56 (0.78)

Notes: 1. For each indicator, frequency (times per hour) is calculated for each case, and then an average and standard
deviation are calculated of all valid cases for each country, hospital type, and overall, always pooling cases. 2. The
Standard column shows the minimum times per hour the indicator should be monitored according to international
standards. Sources for the standards are in Table A-4. 3. Three outliers were excluded from the calculations (two from
Jamaica and one from Rwanda) because they fell outside the 1-3-hour limits on the postpartum observation period. 4.
Asterisks indicate significant differences among the four countries at the 0.05 (*) or 0.001 level (***), using ANOVA.
Difference between hospital types were analyzed using the Z-test. None were significant at the p > 0.05 level.

Table A-11. Postpartum Mother and Baby Monitoring: Percentage of Cases Checked at Least

Once by Country, Hospital Type

and Overall’

Country Hospital Type Overall
Indicator Benin Ecuador Jamaica Rwanda’ Referral Distr/Reg”
Percent (x/y) Percent (x/y) Percent (x/y) Percent (x/y) Percent(x/y) Percent (x/y) Percent (x/y)
Maternal
Pulse/blood pressure | 75.8 (25/33)  26.8 (11/41)  93.0 (53/57)  19.6 (9/46)*** 55.9(52/93) 54.8(46/84) 55.4 (98/177)
Newborn

Color & respiration 96.8 (30/31)  97.6 (40/41)  90.2 (46/51)  67.4 (31/46) 84.7(72/85) 89.3(75/84) 87.0 (147/169)
Baby’s temperature 226 (7/31) 73.2(30/41) 45.1(23/51) 0.0 (0/46)*** 29.4(25/85) 41.7(35/84) 35.5 (60/169)
Bleeding from cord 54.8 (17/31)  73.2(30/41)  54.9 (28/51)  15.2 (7/46)*** 45.9(39/85) 51.2(43/84) 485 (82/169)
Pooled: All newborn 58.1 81.3 63.4 27.5*** 53.3 60.7 57.0
cases (54/93) (100/123) (97/153) (38/138) (136/255) (153/252) (289/507)

Notes: 1. All calculations are pooled cases. Percentage is calculated as number of cases monitored at least once, divided

by the sample size (number of valid cases) for the category. The number of cases monitored equals

[73 1)

X

and the number of

valid cases equals “y.” 2. Asterisks indicate significant differences among the four countries at the 0.001 level by the Chi-

squared test. Difference between hospital types were analyzed using the Chi-squared (Yates correction) test. Comparisons

without asterisks are not significant (p > 0.05), including all differences between hospital types.
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APPENDIX B

Data Collection Instrument
Performance in Managing the 3 Stages of Normal Labor & Delivery
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