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“In 2010, 287,000 women died during and following
pregnancy and childbirth. Almost all of these deaths occurred in

low-resource settings, and most cOuld have
been preve nted.” —world Health Organization, 2012

“In Kenya, maternal morality remains high at 488

maternal deaths per 100,000 live births.” —World
Health Organization, 2012
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labor, and subsequently, stillbirths and maternal
deaths. (WHO, 1994)
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partograph, only 23.8% of the forms had been

used correctly. avender etal 2011)




. Name rs. H Gravida 4 Para Hospital number 39
Date of admission 20.5,2000 Time of admission 10:00 A M Ruptured membranes 1 L
200
160 + !
® HESESESEE

Fetat 150 i 4 | | |

heart 140 3 1 t

rate 130} - 4
» ! | -
o

Understaffed

Inadequate Training

Data interpretation i -

Form Complexity

Qureshi, Z. P., Sekadde-Kigondu, C., Mutiso, S. M. 2011. Rapid assessment of partograph utilization in selected
maternity units in Kenya. East African Medical Journal. 87, 6.
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e Use instructions

PartoPen Features  * Decision support
* Reminders

e Reminder IDs



Two pilot studies were conducted in June — August 2012 in nursing classrooms and labor
wards. The research question was the following:

How does the PartoPen affect
partograph completion and
data quality?



1. In Nursing Classrooms

Underwood, H., Ong’ech, J. et al. 2012. The PartoPen in Training and Clinical Use:
Two Preliminary Studies in Kenya. Proc. 6t Int’l Conference on Health Informatics, 2013.



* 3 groups
— Silent logging pen
— PartoPen with no instruction

— PartoPen with 15 minute instruction and demo

e 2 of 3 possible case studies
— Mrs. A: Normal labor
— Mrs. B: Prolonged labor

— Mrs. C: Prolonged labor with cesarean section
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2. In Labor Wards

Underwood, H., Ong’ech, J., Sterling, S.R., Bennett, J. 2013. The PartoPen in Practice: Evaluating the Impact of
Digital Pen Technology on Maternal Health in Kenya. Submitted to ICTD2013.



e 2 study sites
— Kenyatta National Hospital
— Pumwani Maternity Hospital (data insufficient)

* 50 KNH nurses

* 2 month study, 851 partographs from KNH
— 358 before PartoPen intervention
— 493 filled out with the PartoPen



Impact on Completion

Average Summary Completion
Scores by Birth Method and Month

0.8
*%
0.6
0.4
June
0.2
0 - - - ~ HAugust
SVD CS IUFD  All (SVD,
CS, &

** unpaired t-test p-value <.01 IUFD)

Average partograph completion scores for the summary section of the form by
spontaneous vaginal delivery (SVD), cesarean section (CS), and intrauterine fetal

death (IUFD). Improved completion rates occurred for all birth method categories,
with a significant difference occurring for CS cases.



Impact on Decision Making

% of Partographs Where Cervical
Dilation Crossed the Action Line

40% 33.33%
29.03%
30% -
20% June
“ August
7.849

10% /04.64%

0% — s

SVD CS

Percentage of partographs that had a cervical dilation measurement plotted across
the action line by spontaneous vaginal delivery (SVD) and cesarean section (CS).
There were fewer SVD cases with a measurement across the action line in August,
and more CS cases with a measurement across the action line in August.



On the surveys, nurses reported improvement in the following areas:

increase in completion

out of 10 for usability

out of 10 for usefulness



June 2013 - Update

* PartoPens successfully used at KNH for 9
months after initial deployment

* Over 600 partographs completed with the
PartoPens

e All of the PartoPens were accounted for and
were functional — PartoPens showed
robustness in the hospital environment



Noted Issues

* Printing — Delays in ordering toner and
replacement parts; local unavailability of
printer components

* Nurse to Patient Ratio — Surveys indicate that
nurses are highly-trained in partograph, but
high patient loads prevent full and correct
completion
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Cost Breakdown

$100 per pen

1 pen per nurse

5 shifts per week (8 hours)

5 patients (in labor) per shift
Conservative pen lifespan = 2 years

2 years * 52 weeks/yr * 5 shifts/week * 5 patients/shift
= 5000 patients seen by one nurse (i.e., one pen) in 2
years

Thus $100/5000 patients = S0.02 per patient cost



oo * |ntegration with EMRs
Digital Pens & « CDSS implementation

Healthcare * Reduce transcription &
medical errors



e Qutcomes Research

Rural & Referral
Next Steps... .

Data Collection
* Partnerships



-

5 ° - niwiy = _’

] 1 " "’l | iq n B "W'" o

PhD ahdtdate,. ATLA\ Insmtut
= / '~ University of Colqradqﬂculd& |
/ heather underwood@aq\arado edu

/

/ H ! w[ | ‘ H 8\ \
,'/t//*".". " m\ \

_“ Dr.John Ong’ech "

BILL& MtLINDA
GATES fe ior

rsity of NaRrob
- Zahida Qur-esh#huamqna Owende, Omond» Kumba), Grace Om ‘m, Sabina |
Wakasiaka ' HHHHH S \ \\
! ‘::’.\ : : \":\
Umversnty of Colorado Boulder \

- John K. Bennett & S. Revi Sterling, Maya Appley, Sara Rosenblum, Addie Crawl‘ey



