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Abstract

Background- Different studies showed that short duration Kangaroo mothers care has a pain
reliving effects among preterm neonates exposed to various minor clinical procedures. However,
since the responses and assessments of pain in preterm neonates vary in different settings, the

study was planned to determine its effect in Ethiopian context.

Objective- The aim of this study was to measure the effects of short duration kangaroo mother
care onneonatal pain from adhesive tape removal among preterm neonates admitted to Tikur

Anbessa Specialized and Gandhi Memorial hospitals in Addis Ababa, Ethiopia.

Method- An open label parallel randomized controlled trial was conducted on 156 preterm
neonates who were born between 28 and 36 completed weeks of gestation. The neonates
assigned to one of the study groups by using block randomization and sequentially numbered
sealed envelopes were used to conceal the allocation. Neonates assigned in intervention group
received ten minutes of kangaroo mother care before adhesive tape removal while neonates in
control group remained in the incubators. The outcome of the study was neonatal pain during
adhesive tape removal measuredby using premature infant pain profile score. Independent
samples t-test was used to compare the pain scores of the groups during adhesive tape removal
and 2 points difference was considered as clinically important difference. Additionally,
multilevel mixed effects linear regression analysis was used to determine the effect of the

intervention.

Result- Ten minutes of kangaroo mother care was able to significantly decrease pain from
adhesive tape removal. The observed difference between the two groups [Mean difference= -2.5,
95% CI (-3.9, -1.2), P<0.001] was both clinically and statistically important. The multilevel
mixed effects linear regression analysis also showed that, the intervention decreased the pain of
the neonates by 2 points than it would be if they were allocated in the control group (p=-2.2,
95% CI (-3.9, -0.5), P=0.01).

Conclusion and recommendations- Ten minutes of kangaroo mother care can be used to relief
pain from adhesive tape removal among preterm neonates. Among preterm neonates, kangaroo
mothers care should be considered as one of neonatal pain management methods during adhesive

tape removal.

xi



1. Introduction

1.1. Background

The International Association for the Study of Pain has defined pain as “an unpleasant sensory
and emotional experience associated with actual or potential tissue damage or described in terms
of such damage” [1].1t also stated that the perception of pain can vary from person to person as it
is mainly dependent on personal experience and highly subjective[1]. Though this statement
looks comprehensive definition of pain, it excluded individuals who are incapable verbalizing
pain including newborns, small children, comatose, mentally retarded and verbally handicapped
individuals[1]. In 1996, new definition of pain was requested in order to have better
understanding of the issue among those segments of the population[1]. It was explained that the
pain system will develop at each stage of life in a way necessary to perceive and respond to

pain[1] .

Kangaroo mother care (KMC), which was first introduced in Bogota, Colombia by Rey and
Martinez,is a care for preterm infants characterized by early continuous and prolonged skin to
skin contact between the baby and the mother and frequent exclusive breast feeding[2]. KMC is
one of the highly recommended strategies to halt adverse outcomes in preterm neonates
especially in settings where appropriate NICUs are scarce [3]. In 2015, World Health
Organization (WHO) strongly suggested that all preterm neonates who have birth weight less

than 2000 grams should receive continuous KMC care as much as possible[3].

Apart from thermal regulation and augmentation of breastfeeding, recent studies are now
showing that even short and intermittent KMC is an important intervention which helps preterm
neonates to survive within stressful environment of neonatal intensive care units (NICUs) by

letting parents to comfort their babies during painful events.

In Ethiopia, Tikur Anbessa Specialized Hospital (TASH) started to provide KMC in 1996 which
is then expanded to seven hospitals of the country[4]. By 2015, the national newborn and child
survival strategy targeted to boost KMC coverage in the country from 10% to 90% by 2020[5].In
2017, KMC indicator was included in the Health Management Information System (HMIS) in

order to assess the initiation of KMC at national level[4].



1.2. Statement of problem

Each year, 15 million neonates are born without completing their uterine growth around the
world [6]. Unfortunately, these newborns are in need of spending the at least the first weeks of
their life in NICUs where they are going to be exposed to various noxious stimuli. Despite their
undeniable contributions in terms improving the survival of preterm neonates, poor neonatal pain
management in NICUs remains as public health concern where 80% to 99 % of painful
procedures left untreated [7-9]. A study conducted in the NICUs of Canada showed that, though
tissue damaging procedures among neonates is reduced by 40% between 1997 and 2009.
However in 2009, neonates admited to similar NICUs were exposed to 33 painful procedures

per week[8].

KMC is one of the non pharmacologic pain reduction methods important for preterm neonates.
Other than mothers, fathers or other women can also provide KMC during painful procedures for
preterm neonates[10, 11]. Previously conduceted studies showed that short duration of KMC can
reduce neonatal pain from different painful medical procedures. However, replications of studies
that have similar outcome in different settings were found to be important to determine its effect
size[12]. In Ethiopia,studies showed that KMC is safe and cost efficient intervention which can
improve the survival rate of preterm and low birth weight infants[13, 14]. But, to the author’s
knowledge, the effects that KMC have on pain responses of preterm neonates are not studied in
Ethiopian setting. Most of previously conducted studies were carried out in high income settings
by using advanced measurement techniques. So, it was important to determine whether the
mentioned pain reliving effect of KMC can be replicated in our setting.

Thus, this study was planned to determine the effect of short duration of KMC on neonatal pain
from adhesive tape removal among preterm neonates admitted to TASH and Gandhi Memorial
Hospital (GMH).



1.3.  Significance of the study

The result of this study is expected to be used as an input for TASH and GMH to improve the
current newborn care service in the hospitals. It is also expected to be used as input by different
governmental and non governmental organizations to improve the quality of newborn are across
the country. As a baseline study, it is expected that it will intiate further studies on assessment of
the benefits of KMC for neonatal pain mangment. Additionally, in combination with further
studies this study is expected to generate evidence for policy makers to develop neonatal pain

magment protocols.



2. Literature review

2.1. Historical Perspective

“It seems unbelievable how long it took the medical community to realize that newborns also
feel pain’’ [15]. Failure to recognize that neonates, especially preterm neonates, can feel and
memorize pain was one of the misfortunes in the history of medical science. The assumptions
that newborns do not feel pain since they have less developed nervous system and unmyelinated
nerve cells resulted in performing of most of clinical procedures with minimal or no anesthesia at
all. This theory was challenged in 1987 thanks to the work of Paul Hickey and KanwaljeetAnand
who explained that the spinal cord and central nervous system(CNS) become fully myelinated in
the second and third trimesters[16]. This indicated that these newborns begin to sense pain
starting from these periods. They also added that these tiny babies can respond to the painful

stimuli both behaviorally and physiologically[16].

Recent scientific evidences continue to show that, premature neonates not only feels pain but feel
more pain than older children do. This is caused by the immature pain modulation system in
preterm neonates compared to that of older children [17-19]. The poor ability of preterm
neonates to modulate pain makes them to experience amplified and longer lasing pain from a
single pain inducing stimuli [17-19]. This will resulted in altered brain and hormonal functions
as well as disrupted stress responses in their later life. A single study conducted in British among
78 very preterm neonates also showed that there is a possibility that exposure to higher number
of skin breaking painful procedures during early neonatal period is related to delayed postnatal
growth in this gestational age (GA) group[20]. The mentioned and many of the other health
complications secondary to early pain exposure make neonatal pain assessment as the “fifth vital

sign” in NICUs.

2.2.  Pain assessment in preterm neonates

Preterm neonates are both anatomically and physiologically capable of expressing behavioral
and physiologic responses towards painful stimuli [21-23]. Pain assessment can be done mainly
by using three methods including; measurement of physiologic responses of pain, observation of

behavioral indicators of pain and verbal/written description of pain [24-26]. For preterm



neonates only the first two methods can be implemented since they lack the ability of verbal

expression [24-26].

Behavioral indicators of pain includes change in facial expression (brow bulge, eye squeeze,
nasolabial furrow and open mouth), crying and body movements [21-23, 27]. Among the
behavioral indicators facial expressions are considered as the most reliable and consistent
indicator of pain [21-23, 27]. These behavioral indicators are sensitive to pain in newborns but
they may not be specific and are highly vulnerable to subjectivity [21-23]. On the other hand,
physiologic pain indicators are increased heart rate(HR) and blood pressure (BP), heart rate
variability (HRV), decreased oxygen (O2) saturation, palmer sweating, shallow and irregular
breathing[21-23, 27]. Though physiologic pain indicators are objective, it is not recommended to
use them as a primary pain assessment technique due to lack of sensitivity and specificity[21-23,
27]. Facial expressions, HR and O2 saturation are the common behavioral and physiologic pain
indicators used to construct majority of pain assessment tools. However, the existing weak
correlation between the behavioral and physiologic pain indicators makes it difficult to interpret
the findings of studies [28-30].

Depending on the variables they used to assess, the currently available pain assessment tools can
be categorized as uni-dimensional and multidimensional tools [24]. One dimensional pain
assessment tools use only a single indicator, either behavioral or physiologic indicators, to
measure the intensity of pain while multidimensional tools are the one that use different
indicators at the same time to measure neonatal pain[24]. Though there is no one single gold
standard pain assessment tool, most authors agreed that using of multi dimensional tools is

important to have a comprehensive understanding pain in neonates.

2.3.  Determinants of pain response in preterm neonates

Despite of the ongoing efforts to improve pain assessment techniques among newborns,
verbalization of pain remained as the only “gold standard”” means of pain assessment. Pain
assessment in preterm neonates is not a straight forward task and can be affected by several
interacting factors[21, 22]. The determinants of pain response in preterm neonates can be
grouped as demographic, medical and painful stimulirelated factors [21, 22]. However, the
effects of these factors on the direction of behavioral and physiological responses remain

arguable.



2.3.1. Demographic factors
Gestational age of preterm neonates is the important predictor of their responses towards pain
inducing procedures. In a systematic review of 18 studies, out 16 studies which examined the
effect of GA on pain responses, 14 of them were able to find significant association [23]. Yet, the
findings of previously conducted studies varied regarding its effect on the direction of neonatal
pain responses. A cross sectional study conducted on 44 preterm neonates whose GA was < 32
weeks showed that during heel lance neonates who were born before 30 weeks of gestation had
higher frequencies of finger splay, fisting, and hand on face than neonates born at later GA[24].
Similarly, a cross sectional study conducted on 72 neonates whose GA ranges from 27-40 weeks
indicated that, during heel stick, preterm neonates born between 27 and 32 weeks of completed
weeks of gestation had the highest premature infant pain profile (PIPP) score compared to the
other GA groups [25]. Additionally, the most significant variation in HR was observed also

among neonates who had the same GA.

On the other hand, a prospective cohort study conducted among 136 very low birth weight
(VLBW) neonates showed that GA at birth was associated with reduced behavioral responses
and increasedHRV[26]. Similarly, in a cross sectional study among 122 preterm neonates whose
average GA was 28 weeks showed that the odds of showing behavioral and physiologic
responses were 0.9 times higher per weeks of gestation[27].

Though there were no enough evidences, postnatal age (PA) and birth weight were able to
associate with pain responses of preterm neonates. A study that was conducted among preterm
neonates between 27 and 31 weeks of postconception age (PCA) at birth showed that, the odds
of demonstrating of behavioral and physiologic pain responses were increased 0.99 times per
hours of PA [27]. In a cohort study conducted on 40 preterm neonates whose GA was <30
weeks, for each 100 gram increment of birth weight, the pain scores of the study participants had
increased by 0.16 points (P=0.001)[28].

In general, majority of studies do not found any association between sex and pain responses but
in studies in which sex is identified as significantly associated with pain response males were

more sensitive[23].



2.3.2. Medical factors
The other important determinant is illness severity in which out of 13 studies that have assessed
iliness severity ten of them found significant association between illness severity and pain
response[23]. Critically ill preterm neonates had diminished facial and physiologic responses of
pain even if their pain response trends were similar (increment in facial and behavioral
responses) to that of medically stable neonates [25, 26]. However, unlike to that of the facial
reactions those neonates can have higher frequencies of facial twitches, hand on face and fisting
than the stable neonates[24]. Length of stay in health institutions, a factor related with critically
ill neonates was also found to be negatively associated with their pain responses. For each
additional week they have stayed in hospitals, preterm neonates had 0.05 points lower pain

scores [28].

The behavioral state that preterm neonates have during the pre-procedures stages can determine
the level of their pain response. Previous study showed that, the probability of sleeping preterm
neonates showing pain responses during procedures was 17.87% of the awake neonates[27]. The
behavioral state of neonates before painful procedures was negatively correlated with PIPP
score. Additionally, for neonates born between 27 and 40 weeks of gestation 11% of variation in
PIPP score was explained by their pre procedure behavioral state[25]. This means preterm
neonates who are in sleeping state manifest lower facial responses of pain than awaked once[25,
29].

The findings of the previously conducted studies regarding the effect of opioids on the pain
responses of preterm neonates were inconsistent. At 32 weeks of PCA exposure to morphine was
able to increase the cardiac output of the neonates but not the facial expressions [26]. However,
the study of Grunau and her associates identified that at the same PCA,preterm neonates who had
higher opioids exposure had significantly higher frequencies of fisting and hand on face[24].
Among neonates born between 27 and 40 week of gestation on the other hand, the types and
kinds of opioids/ sedatives that the neonates were exposed did not correlate with their PIPP
scores [25]

2.3.3. Pain stimuli related factors
For preterm neonates, being exposed to higher painful procedures was associated with lower pain

responses. It was indicated that exposure to 20 painful procedures is enough to convert an infant



from a “stimulus naive” responder to “stimulus non naive” responder at 32 weeks of age[26].
Similarly, in preterm neonates with 32-36 completed weeks of gestation the number of prior
painful exposures were the predictors of reduced behavioral and exaggerated physiological
responses after being exposed t02.6+ 1.1 procedures [30].

In contrast to this study, greater numbers of finger splay and fisting were observed among infants
who had been exposed to higher number of invasive medical procedures[24]. As it was explained
by the authors, these cues could be more specific signs of pain among sicker preterm neonates

and in those neonates exposed to higher number of pain inducing procedures due to their reduced

facial expressions.

It is not only the number of painful procedures that affect neonatal pain responses but also the
level of invasiveness of procedures. Neonates who were pricked with 21-gauge needle had
significantly higher PIPP scores compared to those neonates exposed to 27-gauge needle[25]. .
Newborns even preterm newborns were able to manifest behavioral and physiologic responses
according to the location, duration and place of painful stimuli[30]. A cohort study conducted on
135 preterm and term neonates during different painful medical procedures indicated that, both
the behavioral and physiologic responses of pain increase as the invasiveness of the procedure
gets increased [31]. However, there was no difference in the degree of sleep response for mildly
and moderately painful procedures [31]. Moreover, no difference was observed in the oxygen
saturation of the neonates for moderately and highly invasive procedures [31]. This indicated that
there might be an overlap in the responses of the neonates towards the invasiveness of the
procedures [31]. The magnitude of pain response increased from mildly to highly invasive
procedures[31]. The exception for this phenomena was the lack of difference for mildly and
moderately invasiveness while sleeping and for moderately and highly invasive procedure for
oxygen saturation[31]. During the first week of life, the magnitude of the change in heart rate

and agitation was correspondent to the invasiveness of procedures rather than GA[31].

2.4. Kangaroo Mothers Care for Pain Reduction in Preterm Neonates

In different studies the terms KMC and skin to skin contact (SSC) were used interchangeably to
describe a care characterized by continuous skin to skin care between preterm and mothers.
Among all the benefits of KMC for both parents and babies pain, reduction during acute

procedures is one of them. KMC reduce pain through sensory saturation, the effect of oxytocin



itself and the ability of oxytocin to increase the level of beta- endorphin and activation of c-
afferent nerves which produces analgesic effect[32]. In addition to this, continuous, warm and
pleasant human touch in case of KMC will activates c-afferent nerves on the chest that are
important for anxiety reduction[32]. Oxytocin and c-afferent nerves are also important for
physiologic stability. Though further studies are needed, positive interaction of parents with their
preterm neonates during hospitalization was also able to improve white matter maturation and

reduced effects of pain related stress on the brain[33].

Studies showed that KMC of various durations can reduce pain in preterm neonates during
different painful medical procedures. A cross over randomized clinical trial (RCT)conducted in
San Salvador on 24 preterm neonates (GA <37 weeks) showed that, three hours of SSC among
preterm neonates significantly reduced the increment of HR and crying from heel stick compared
to incubator care of similar duration[34]. During the heel stick 64.95% of infants in SSC group
were crying in contrast to 92% of the incubator groups.

Similarly, thirty minutes of SSC before and during procedure was also able to reduce crying
during single and repeated heel lance procedures. The result of a cross over trial conducted in
America among 10 premature neonates born between 30 and 32 weeksof gestation showed thirty
minutes of KMC before heel prick can significantly decrease the time of audible and inaudible
crying[35]. Another study in Turkey by Akan and her colleagues among 50preterm neonates
born between 26 and 36 completed weeks of gestation,study participants exposed to KMC 30
minutes before and 10 minutes after heel lance or venipuncture had lower PIPP scores in all

phases of the data collection[36].

The effects of KMC remained unaffected even during repetitive tissue damaging procedures. A
clinical trial carried out by H.Gao et al in China on 80 preterm neonates with GA of less than 37
weeksduring three consecutive heel pricks was able to found that HR was significantly lower, the
duration of crying and facial grimace were significantly shorter in KMC group than incubator
group from blood collection to recovery phase[37]. In recovery phase, most of infantsin KMC
group were without crying (86%) and grimace (88%) in contrast to 40% and 31% of infants in
the incubators respectively. There were significant difference in the duration of crying and

grimace between baseline and recovery phases for both groups. However, the difference in HR



between the two phases was insignificant for KMC group. This indicated that KMC was

effective in returning HR to the baseline state.

Ten to fifteen minutes of KMC was effective in terms of reducing pain from different procedures
and maintaining the physiologic stability of the neonates during those procedures. A clinical trial
study conducted in Brazil on 59 premature born between 30 and 36 completed weeks o infants
showed that 15 minutes of KMC prior to heel prick significantly reduced pain compared to
incubator[38]. The study showed that Neonatal Facial Coding System (NFCS) scores of neonates
in treatment group were significantly lower throughout seven phases of heel prick. It also
showed that during different phases of heel prick, higher proportions of neonates in treatment
group were in deep sleeping state. Additionally, the crying duration of participants in the KMC
group was 2.5 minutes in contrast to 4.8 minutes of the control group. This indicated that KMC
was able to reduce crying duration by 37.41%. However, the groups were not different in terms
of HR in all phases of the study. Though there are no plenty of studies which examined the pain
relieving effect of KMC on neonates specifically born between 28 and 32 weeks of gestation, a
study conducted in Canada on 61 infants showed that,15 minutes of KMC prior to and
throughout heel prick was able to invoke their endogenous pain regulating mechanism and

reduced the duration needed to regain the baseline state by one minute than incubator care[39].

A clinical trial conducted in India among 50 VLBW neonates indicated that KMC of 15 minutes
before adhesive tape removal had pain reducing effect as good as expressed breast milk[40].
Also, compared to incubator care, neonates treated with KMC had significantly lower pain. The
other clinical trial study in Iran examined the pain reduction effect of 10 minutes of KMC prior
to, during and after venipuncture in 90 preterm neonates born at less that 37 weeks of
gestation[41]. The study showed neonates that received KMC had significantly lower PIPP
scores than the control group. Additionally it showed that neonates in KMC group had

significantly lower HR and higher oxygen saturation.

2.5. Conceptual frame work

The conceptual frame work that was adapted for this study was developed by Xiaomei Cong and
her associates [21]. It was developed to explain that pain assessment in neonates was much more
complex than that of adults and a lot of contextual factors should be considered before making

any decision. Though studies tried to assess how these factors can determine the level of pain

10



experienced by the preterm neonates, the degree and the direction of the relations are still
debatable. Additionally, many of the factors responsible for the variation of preterm neonates’

pain responses are not explained yet (Figure 1).
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Figure 1: Conceptual framework for the study ‘‘The effects of short duration kangaroo

mother care on neonatal pain from adhesive tape removal among preterm neonates
admitted to TASH and GMH in Addis Ababa, Ethiopia”, adapted from Cong et al, 2013

[21].
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3. Research question and Hypothesis

3.1. Research question
1. In preterm neonates, is KMC more effective than incubator care in relieving of pain

during adhesive tape removal?

3.2. Research Hypothesis
This study hypothesized that preterm neonates exposed to KMC ten minutes before adhesive

removal will have 2 points lesser PIPP score compared to those neonates kept in the incubator.
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4. Objective of the study

4.1. General objective

The purpose of this study was to determine the effects of short duration KMC on neonatal pain
from adhesive tape removal among preterm neonates admitted to TASH and GMH in Addis
Ababa, Ethiopia.

4.2.  Specific objectives
1. To describe the pain responses of preterm neonates during adhesive tape removal
2. To compare the effects of ten minutes of KMC and incubator care on neonatal pain
from adhesive tape removal among preterm neonates admitted to TASH and GMH in
Addis Ababa, Ethiopia.
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5. Methods

5.1. Study period and settings
The study was conducted in Tikur Anbessa Specialized and Gandhi Memorial hospitals’ NICUs
from May to August, 2108.

Tikur Anbessa Specialized Hospital
The NICU of Tikur Anbessa Specialized Hospital has three separate rooms; preterm neonates’
room, critical term neonates’ room and subcritical term neonates’ room. Inside of the preterm
neonates’ room there are 13 incubators and the room is prepared in order to predominantly
accommodate preterm neonates. Inside of the critical and subcritical term neonates’ rooms there
are 38 baby bassinets. In addition to this, the unit also has two rooms with 12 beds for mothers
and separate KMC room with 6 beds. According to the hospital’s annual report, in 2009 E.C
4,479neonates were admitted to the unit of which 4.2% (189) of them were admitted due to
prematurity. Currently, 2 neonatologists and 36 nurses are working in the NICU. Among those
nurses who work in the unit, 27 of them received training on newborn care that covers KMC.

Gandhi Memorial Hospital

The NICU of Gandhi memorial hospital is divided in to preterm neonates’ room and term
neonates’ room. The preterm neonates’ room that is equipped with 7 incubators and 1 radiant
warmer. The room of term neonates which contains 24 baby cribs and two radiant warmers has
two sections; for neonates admitted within 7 days of birth and for neonates admitted after 7 days
of birth. Additionally there is separate KMC room with 4 beds. In 2009 E.C, 2,358 neonates
were admitted to the neonatology unit of which 4.6% (108) of them were admitted due to
prematurity. Currently 2 medical doctors, 2 health officers and 25 nurses work in the unit.
Among 19 nurses who were working in the NICU in 2009 E.C, 9 of them have received training

on newborn care that also covers KMC.

5.2.  Study design
An open label, pragmatic, parallel, superiority RCT study was conductedamong preterm
neonates admitted to TASH and GMH between May-August, 2018.
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5.3. Study population

Source population- All preterm neonates who were born in Addis Ababa and admitted to TASH
and GMH from May-August, 2018

Study population- All preterm neonates who were born in Addis Ababa and admitted to TASH
and GMH between May-August, 2018 and fulfil the eligibility criteria of the study.

Unit of randomization- Individual preterm neonates who were born in Addis Ababa and
admitted to TASH and GMH between May-August, 2018 were randomized.

5.4. Eligibility criteria

5.4.1.1. Inclusion criteria

= Neonates who were born between the GA of 28 and 36 completed weeks of gestation.
The health care providers determined the GA of the neonates was determined by using
early antenatal care (ANC) ultrasound, Last Normal Menstrual Period (LNMP) or
Ballard’s score.

= Neonates who were not on CPAP (Continuous positive Airway Pressure) or Prong
oxygen support during the time of data collection

= Neonates who had mothers who were capable of giving informed consent and provide
KMC

5.4.1.2.  Exclusion criteria

= Neonates who had visible or diagnosed congenital and neurological anomalies

Neonates diagnosed with subgalial and intraventricular hemorrhage (IVH)

Neonates who went through surgery before the time of data collection

Neonates who begun the continuous type of KMC before the time of data collection
5.5.  Measurements of variables

5.5.1. Study outcome
The primary outcome of this study was the level of pain among preterm neonates during
adhesive tape removal. The pain level was measured using PIPP scale and a difference of 2
points in PIPP score was considered as clinically significant difference[42]. The findings were

discussed in terms of mean and standard deviation (SD).

16



5.5.2. Independent variable

Neonatal pain mangment: Intervention of the study (KMC)

5.5.3. Covariates

Demographic factors —Sex, gestational age, postnatal age, birth weight

Medical factors- Previous pain exposure, illness severity, length of stay in health institution,

previous history of analgesic drugs intake
Painful stimuli related factor: location of pain

5.6. Sample size determination

The mean and the standard deviation that were used to determine the sample size of the study
were obtained from the pilot study conducted by Nanavati et alin 2013[40]. Stata software
version 14.0 was used to calculate the sample size of the study. Though 2 points difference in
PIPP score was considered as a clinically important difference, the sample size that can detect as
lower as a mean difference (MD) of 1.5 points in PIPP score with f=10% and o= 0.05 between
the KMC and incubator care (IC) groups was used to increase power of the study. Since mothers
delivered by cesarean section might not be ready to provide KMC at a time of data collection,
additional 32 (25%) participants were added. This resulted in a total sample size of 160; 80

participants in each group.

Confidence Interval (2-sided) 95%
Power 90%
Ratio of KMC to IC groups 1

PIPP score during adhesive tape removal
KMC group | IC group | Difference

Mean 10.63 12.13 -1.5
Common SD 2.59

Non response rate 25% (32 preterm neonates)
Total sample size 160

5.7.  Sampling technique

TASH and GMH were selected for this study due to their higher number of caseload. Though the
cases were allocated with 1:1 proportion among the two hospitals, the data collection in GMH
took more time than expeted. So, 90 cases were allocated to TASH while the rest 70 neonates
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were allocated to GMH. In both hospitals, neonates in need of adhesive tape removal due to
different reasons were screened based on the eligibility criteria of the study. Those neonates who
fulfilled the inclusion criteria of the study and whose mothers gave informed consent were
randomly assigned to one of the study groups.The recruitment of the study participants continued

until the desired sample size was reached.

5.8. Data collection procedure

Written ethical approval was obtained from school of public health, Addis Ababa University
(AAU) and Addis Ababa Health Bureau (AAHB) research ethical committee. Then, formal
letters were submitted to TASH and GMH departments of pediatrics in order to get permission to

carry out the study.

5.8.1.1. Randomization

Block randomization technique was used to randomize study participants. The investigator of the
study who had no direct contact with the study participants was responsible for their
randomization. The sequence of the two groups was determined using random sequence

generator which is available online at https://www.random.org using a block size of 4 and 6. To

avoid predictability, each block had its own unique sequence and the sizes of the blocks were not

revealed for data collectors and supervisors during the time of data collection.

5.8.1.2.  Allocation concealment

The allocation concealment was conducted using Sequentially Numbered Opaque Sealed
Envelopes (SNOSE) technique after being modified in a way feasible for the study. After papers
which contain the code of study participants and their groups were prepared, they were folded
four times and inserted into small opaque envelopes. After that, the envelopes were sealed and
numbered. During the data collection these envelopes were opened following their numerical
sequences only after the mothers of the neonates gave informed consent to participate in the
study. The supervisors of the study kept the envelopes and revealed the groups of the
neonates.During supervision sessions, the intactness and sequences of the sealed evvelopes were
checked.
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5.8.1.3.  Blinding

During the time of data collection, the presence of mothers, data collectors and supervisors were
required in order to conduct KMC and complete PIPP scores. So, blinding was not feasible for

the current study.
5.8.1.4. Conditions of the groups

KMC group: Whenever adhesive tape was intended to be removed from the neonate’s body due
to different reasons, a supervisor begun to screen the neonate based on the inclusion and
exclusion criteria of the study. Once the eligibility status of the neonate wasdetermined, his/her
mother was approachedto obtain written informed consent. After maternal informed consent was
secured, the sealed envelope was opened following the numeric sequence and the group and the
code of the neonatewas revealed.For a neonate assigned in the KMC group, KMC was
providedten minutes before adhesive tape removal as an intervention to relief pain. Once the
group of the neonatewas identified, the motherwas asked to sit on one of the chairs available
inside of the NICUs. Then the data collector nurses checked the suitability of the mother’s cloth
in order to conduct KMC and tocomplete the PIPP scores. If the mother’s clothsare not
comfortable, either she is asked to change convenient cloth or provided with gown prepared for
the study. The nurse then tookthe neonatefrom the incubator and placedhim/heron the mother’s
bare chest between her breasts in upright position while his/her head was slightly extended to
facilitate breathing. His/her legswere positioned below the mothers’ breasts wide opened and
flexed. To prevent heat loss the back of the babyis wrapped with additional cloth up to his/her
ear level. During the contact the motheris allowed to talk, move or do other activities with her
neonate. However, the motheris not allowed to feed her baby. Once the comfort of the neonate
and the mother is assured, this position is maintained for ten minutes before the adhesive tape
removal. The stated procedure was the minimum criteria to consider that the neonate has
received the intervention of the study. By the end of ten minutes the nurse who is responsible for
the removal of the adhesive tape begun to record the behavioral state of the neonate by observing
his/her face for about 15 seconds. The duration of the KMC was recorded by using of Square
Clock DS-510 adjusted to “beep” at the end of ten minutes. Then the pulse oximeter is placedon
the feet of the neonateand baseline HR and O,saturation weremeasured. Then, the nurse removed

the adhesive tape while the baby was in KMC position. Following the removal of the plaster, the
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neonate’s face is observed for about 30 seconds and the behavioral and physiologic component
of the PIPP tool is recorded.To measure the HR and oxygen saturation of the study participants
pulse oximeters (9M80A)manufactured by Infiniti Medlab Pvt. Ltd (India) were used. Once the
data collection is completed, the KMC is continued or ceased immediately depending on the

mother’s need.

Incubator care group: for a neonate assigned in the incubator care group, the data collector
nurse recorded their behavioral state while the neonateis placed inside of the incubator.Then
pulse oximeter is placed on his/her feet and baseline HR and O,saturation are measured. Once
the baseline parameters are recorded, the plaster is removed. Following the removal the
neonate’s face is observed for about 30 seconds and the behavioral and physiologic components

of the PIPP tool are recorded.
5.8.1.5.  Training of data collectors and supervisors

Eight BSc nurses (4 per hospital) who have received newborn care training were recruited for
data collection purpose and additional three nurseswho had better experience in previous data
collections swere recruited for supervision purpose. After training manuals are prepared,the data
collectors and supervisors received separate training regarding the study. The training of the data
collectorsmainly focused on the process of obtaining informed consent, the eligibility criteria and
intervention of the study, the interpretation of the variables in the data collection tool, the use of
PIPP for measurement of pain and the steps of the data collection process. It took two hours to
introduce the training manual for the data collectors. The training manual for the supervisors
focused on how to handle the concealment allocation process, how to monitor adverse effects
among neonates, how to check the collected data and how to manage the recorded data.
Introduction of training manual for supervisors lasted for about one hour. After this, there were
two to three days of practical sessions to familiarize the data collectors and supervisors with the
data collection process and data collection tools. Those sessions were used to identify the gaps of
the data collectors and supervisors and provide feedback accordingly. During the training it was
established that the inter-rater agreement coffecient of the data collectors for the behavioral state

and facial actions component of PIPP tool ranges between 0.7-0.9 which was acceptable.
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5.8.1.6.  Monitoring of data collection procedure
There were three supervisors in the study, two in TASH and one in GMH, who supervised the
data collection on daily basis. The supervisors were responsible for making sure that preterm
neonates admitted in the wards of the hospitals were assessed based on the eligibility criteria of
the study and unnecessary missed cases were avoided. They were also responsible for making
sure that the needed information was recorded and handled appropriately. In addition to the
supervisors, the investigator of the study also monitored the progress of the data collection
process every two days. During this supervision, we ensured that the data collectors followed the
protocol of the study, the collected data were checked and corrections were made whenever
needed, the sequences of the sealed envelopes were checked and the required support was

provided.

5.9. Data collection tool

The structured data collection tool which was used in this study was composed of six sections;
identification, socio demographic and medical characteristics of the study participants,
characteristics of the adhesive tape removed, PIPP scale, data collection monitoring checklist and
adverse effect reporting form. After the tools were prepared in English language they were
translated in to Amharic language. Data collection tool which was used to assess majority of the
socio demographicand medical characteristics of the neonates was adapted from neonatal
intensive care unit registry which was prepared by Federal Ministry of Health. Additional
variables were added in order to assess their feeding status, previous experience of KMC and
history of previous exposure to painful procedures. Most of the socio demographic
characteristics and the medical history of the neonates were extracted from their medical charts.
However, the responses of some of the items were obtained from the mothers by using
interviewer administered interview. The pain level of the neonates during adhesive tape removal
was measured using PIPP tool. The tool was developed by Stevens et al in 1996 and its use in
clinical setting was validated in different studies [42-44]. It has seven indicators which are
classified in to contextual factor indicators (GA and behavioral state), physiologic pain indicators
(HR and O, saturation) and behavioral pain indicators (brow bulge, eye squeeze and naso-labial
furrow) [42-44]. In this study, the criteria to classify the facial actions of the neonates as none,
mild, moderate and severe was adapted from the revised PIPP tool. This is because the

measurements of facial actions in old PIPP tool were found to be difficult to be used at the
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bedside setting. PIPP is the only tool that considers the effect of GA on the pain responses of the
neonates [42-44]. The pain level was scored out of 21 and a 2 point difference in the score was
considered as clinically significant. A score of 0-6 out of 21 indicatesno or minimal pain, 7-12
indicates mild to moderate pain while if the score was greater than 12 it indicates the neonate
feels severe pain [42-44].The supervision tool for KMC group was adapted from WHO
guideline[2]. The supervisors of the study completed the data collection monitoring checklist
and adverse effect reporting form by observing the data collection process and close follow up of
the neonates.

The tools were pretested on 5% of the total sample size in GMH two weeks before the initiation
of the data collection. Depending on the findings from the pretest, the question about steroid
drugs intake and history of intramuscular (IM) injections were removed. In contrast, history of
intravenous (1) medication intake was added based on the feedback from data collectors. In
addition, types of plasters, reasons for removal adhesive tape removal and sites of plaster
removal were added. Finally, grammatical and structural adjustments were made after discussion

with data collectors to simplify the data collection tool.

5.10. Operational definitions

Critically ill neonate: a neonate who had signs of apnea, breathing rate of less than 40 breaths
pers minute (BPM), breathing rate greater than 60 BPM, intercostal/ subcostal retraction, chest
indrowing or grunting during admission plus history of CPAP oxygen therapy.

Preterm neonate- a neonate who was born between 28 and 36 completed weeks of gestation
that was determined by early ANC ultrasound, LNMP or Ballard’s score.

Kangaroo mother care- position a newborn who only wore diaper on the bare chest of the
mother, between her breasts in upright position while the head is slightly extendedten minutes
before adhesive tape removal without introducingany kind of feeding

Length of stay in health institution: the period that the neonate spent in health institution after
birth

Previous analgesic drug intake- being treated with any analgesic drug within the previous 24
hours of the data collection

Previous KMC experience-previous history of being in KMC positionwith mother, father or
other care giver despite of the duration of contact
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Previous pain exposure-being exposed to at least one tissue damaging or non tissue

damagingpainful medical procedures with in the previous 24 hours of the data collection.

5.11. Quality Assurance

The quality of the necessary data for this study was assuredthrough different measurements. The
data collection toolswereprepared in local language and wasusedafter being pretested and
appropriate corrections were made before the actual data collection. Previously conducted
studies confirmed the validity of PIPP tool during neonatal pain assessment. The data collectors
and supervisors of this study were involved in the data collection process after the required
training was given. The data collectors and supervisors of the study were grouped and collected
data based on their work shifts to avoid exhaustion. The assigned supervisors monitored the data
collection process on daily basis while the investigator of the study supervised the study every

two days.

5.12. Data management, analysis procedures and presentation

At the end of the data collection, the completeness and consistency of the questionnaireswere
checked visually and the variables were recoded. After this, the data were entered into Epi data
version 3.1to minimize errors during entry and exported to Stata version 14.0 for cleaning,
editing and analysis. Descriptive statistics was used to describe the baseline characteristics of the
study participants. Mean and SD or median and interquartile range (IQR) were used for the
description of continuous data while frequencies and percentages were used for todescribe
categorical data. The similarity of the base line characteristics of the groups were compared by
independent samples t-test for continuous variables and Chi square or Fisher’s exact tests for
categorical variables. The distribution of the outcome variable was checked by histogram and
skewness/kurtosis tests for normality. Additionally, the homoginity of variance was checked
using Leven’s test. During the analysis of the outcome variable the study, the principle of
intention to treat analysis (ITT) was used. This analysis includes all participants once they are
randomizedwithout considering all factors (non compliance, withdrawal...) that happened after
the randomization process. The PIPP scores of the groups before and during adhesive tape
removal was compared using independent samples t-test while Mann-Whitney U test was used to

compare components of PIPP tool separately. A linear regression analysis was conducted to
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determine the treatment effect of the intervention. Tables and bar graphs were used to present the

findings.

5.13. Ethical consideration

The data collection process was initiated after ethical clearance was obtained from Institutional
Review Board of College of Health Sciences of Addis Ababa University and AAHB
andpermission was obtained from the concerned bodies. The eligible study participants were
enrolled in the study only after their mothers gave written informed consent andwere not forced
to participate. The participants refused to participate in the study were not hindered from
receiving the health care that the hospitals provide. The adhesive tape removal was conducted as
part of routine clinical procedures and was not intended for this study purpose. KMC is proved to
be safe intervention for preterm neonates and countries are working to make it routine care.
Additionally, in the selected hospitals, KMC is one of the routine caresprovided for preterm
neonates. The data collectors in this study were trained nurses who had experience of dealing
with tiny babies as well as KMC. The neonates in the KMC groupbenefitedfrom the comforting
effects of KMC during painful procedure and mothers were given detail health education on
KMC. For neonates in the incubator care group, KMC was initiatedbased on the hospitals’
protocols. The information regarding the study participants was kept confidential by using

specific identification codefor each of them.

5.14. Dissemination of result

The finding of this study will be submitted to School of Public Health; Addis Ababa
University, AAHB, TASH and GMHpediatrics departments so that they improve their routine
newborn care based on the results of the study. Moreover as a baseline study it will also help
them conduct different studies on neonatal pain. Additionally, it will be published in reputable

journal and will be presented in different research related conferences and events.

24



6. Result

Among 1278 (TASH=751and GMH=527) neonates admitted to the neonatology units of the two
hospitals during the study period, 184 of them were preterm neonates born between 28 and 36
weeks of gestation. After exclusion of 24 neonates who did not meet the inclusion criteria of the
study and 4 neonates whose mothers refused to participate in our study, 156 preterm neonates
(TASH=87 and GMH=69) were randomized and assigned to one of the study groups (Figure 2).

The response rate of the study was 97.5% and its power was 94.9%.

Assessed for eligibility=184

Excluded (n = 28)

= Not meeting inclusion criteria (n = 24)

= Refused to participate (n = 4)
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> Lost to follow up=0

K=

©
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é Analyzed (n = 78)
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<

Allocated to KMC group (n=78)

Lost to follow up=0

Analyzed (n = 78)

Figure 2. CONSORT flowchart for the study “The effects of short duration kangaroo
mother care on neonatal pain from adhesive tape removal among preterm neonates

admitted to TASH and GMH, 2018”
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6.1. Demographic characteristics of the study participants

Among those neonates involved in the study 77(49.4%) of them were males. The mean GA of
the study participants was 33.8(1.8) weeks while their median PA was 5.1(2.4 to 8) days. The
mode of delivery for ninety one (58.7%) of the neonates was spontaneous vaginal delivery
(SVD). The average first minute Apgar score was 7 (4 to 8) while their fifth minutes Apgar score
was 8(5 to 9). The average birth weight of the recruited study participant was 1744.7+380.4
grams. The groups were marginally different in terms mode of feedings and previous KMC

experience (Table 1).

Table 1: Demographic characteristics of preterm neonates admitted to TASH and GMH,
2018

Characteristics KMC (n=78) IC (n=78) P-value
Sex, n (%)
Male 42(53.9) 35(44.9) 0.26
Female 36(46.2) 43(55.1)
GA(weeks) T 33.8(1.9) 33.7 (1.6) 0.88
PA(days)
Median (IQR) 5.2(3t08.3) 5.1(21t07.2) 0.49

Mode of delivery, n (%)*
SVD 48(62.3) 43(55.1) 0.36
Cesarean section 29(37.7) 35(44.9)
1 minute Apgar score*
Median (IQR) 7(6t0 8) 7(6t0 8) 0.33

5"minute Apgar score*
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Median (IQR) 8(7 10 9) 8(7 10 9) 0.44

Birth weight(gm) © 1792.2(380.9) 1696.5(376.2)  0.12
Hours passed between last feeding and
time of data collection (hrs.)*
Median (IQR) 1.3 (0.5 0 2) 1.2(0.5 to 2) 0.49
Mode of feeding, n (%)*¢
Breastfeeding 47(61) 34 (45.3) 0.05
Cup feeding 18(23.4) 15(20) 0.61
NG tube feeding 27(35.1) 24(32) 0.69
Maintenance fluid 2(2.6) 8(10.7) 0.05
Previous KMC experience, n (%)*
Yes 22 (28.2) 12 (15.6)
No 56 (71.8) 65 (84.4) 0.05

[* missed values, Tvalues in terms of mean (SD), ¢ multiple responses were possible]

6.2. Medical characteristics of the study participants

Preterm neonates recruited as study participants spent 5.08 (2.42 to 8.04) days in health
institutions before the time of data collection and 56 (35.9%) of them were critically ill during
admission. One hundred five neonates (67.3%) had been treated with oxygen for about 4(2 to
6.63) days. Amongthe neonates treated with oxygen, 66 (62.9%) of them were treated with
CPAP at least for some time in their life. During the time of data collection, 22 (20.9%) of them
were on intranasal oxygen support. None of the preterm neonates recruited for this study had
received analgesic drugs at least for 24 hours before the data collection. The groups were not

different in terms of their medical characteristics (Table 2).
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Table 2: Medical characteristics of preterm neonates admitted to TASH and GMH, 2018

Characteristics KMC(n=78) IC(n=78) P-value

Length of stay in health institutions since 5.1(31t0 8.3) 5.1 (21t07.3) 0.44
birth (days)*

Critically ill during admission, n (%)

Yes 24(30.8) 32 (41)

No 54(69.2) 46 (58.9) 0.18
History of oxygen support, n (%)

Yes 54 (69.2) 51(65.4)

No 24 (30.8) 27 (34.6) 0.61

Types oxygen support, n (%) **

CPAP 30 (55.6) 36 (70.6) 0.11
Prong 13 (24.1) 12 (23.5) 0.95
INO, 48 (88.9) 46 (90.2) 0.83
Length of oxygen treatment since admission 3.5(2t05.7) 4 (1.3t08) 0.64

to the hospitals (days)*
Neonates on INO; support during data
collection, n (%)
Yes 9(16.7) 13(25.5)

No 45(83.3) 38(74.5) 0.27

(* values in median (IQR), **multiple responses were possible, CPAP= continuous positive

airway pressure, INO,= Intranasal oxygen)
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6.3. Previous history of exposureto painful medical procedures

One hundred forty six (93.6%) neonates [IC group=74(94.9%) and KMC group=72(92.3%),
P=0.51)] wereexposed to at least one painful procedure before the time of data collection. One
hundred five (71.9%) of those neonates were exposed to IV medication administration and 89
(60.9%) of them were exposed to blood drawing. Heel pricks and lumbar punctures were the
least commonly performed procedures among the study participants;4.5% and 0.6% respectively.
The types and the numbers of painful medical procedures conducted on the neonates were not
significantly different between the groups (Table 3).

Table 3: Painful medical procedures conductedamong preterm neonates admitted to TASH
and GMH, 2018

Types and frequencies of painful medical KMC (n=78) IC (n=78) P-value
procedures conducted on preterm neonates, n (%)

Blood draw
Once 40 (51.3) 43 (55.1) 0.67
More than once 4(5.1) 2 (2.6)

IV medication administration
Once 24 (30.8) 28(35.9) 0.31
More than once 24 (30.8) 29 (37.2)

IV cannula insertion
Once 23 (29.5) 21(26.9) 0.53
More than once 5 (6.4) 9 (11.5)

IV cannula removal

Once 21 (26.9) 13(16.7)  0.26
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More than once 3(3.9) 5(6.4)

NGT insertion

Once 18 (23.1) 13(16.7) 0.44
More than once 4(5.1) 7(8.9)

Heel prick
Once 2 (2.6) 4 (5.1) 0.44
More than once 0 1(1.3)

Lumbar puncture

Once 1(1.3) 0 1

(Multiple responses were possible)

6.4. Characteristics of the removed adhesive tape in the study

In both hospitals heuer zinc oxide cloth plaster manufactured by GST Corporation Ltd (India)
was used to conduct different procedures. Additionally in GMH, ReliaMed® paper surgical tape
manufactured by ReliaMed® (China) was used during minor proceudres like nasogastric tube
(NG) tube insertion. For 132 (84.6%) participants cloth plaster was removedand for 24 (15.4%)
paper plaster was removed during data collection (Figure 3). The groups were similar in terms of

the types of adhesive tape removed during the study (P=0.19).
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Figure 3: Types of adhesive tapes removed from preterm neonates admitted to TASH and
GMH, 2018

For 113 (72.4%) neonates the tape was removed from their hands and for 30 (19.3%) neonates it
was removed from their legs. The tape was removed from the face of 11(7.1%) neonates while
for 2 (1.28) neonates the plaster was removed from their back (Figure 4). The body sites of the
neonates for adhesive tape removal were not significantly different between the study groups
(P=0.33).
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Figure 4: Body sites of adhesive tape removal for preterm neonates admitted toTASH and
GMH, 2018

31



For 112(71.8%) of the recruited preterm neonates, the tape that was placed to cease bleeding
after different medical procedures was removed. 1V cannula removal (22.2%), NG tube removal
(5.1%) and oxygen cannula removal (1.9%) were the remaining reasons of tape removal among
the study participants (Figure 5). The reasons of adhesive tape removal during data collection

were not significantly different among the groups (P=0.33).
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IV cannula NG tube removal Oxygen cannula ~ Removal of
removal removal plaster placed to
cease bleeding

Figure 5: Reasons of adhesive tape removal for preterm neonates admitted to TASH and
GMH, 2018

6.5. The pain responses of preterm neonates towards adhesive tape removal
Preterm neonates assigned in both groups were in active sleeping state short before the initiation
of the adhesive tape removal and the scores for GA were similar among the groups (Table 5).
Their average baseline PIPP score was 4+ 3.4 and there was no statistically significant difference
between the groups [KMC=3.9+ 3.6), IC group= 4+ 3.3, p=0.79]. The baseline PIPP score of the
study participants was not also significantly different between the two hospitals [TASH=4 (0 to
6), GMH =5 (0 to 7), P=0.2]. The average baseline HR of the neonates was 139.7+ 17.3beats per
minute (bpm) [KMC=139.4+15.9bpm, 1C=139.9+£18.7bpm, P=0.82] and their baseline oxygen
saturation was 94% (91 to 96) [KMC= 94% (92 to 96), IC=94% (91 to 96), P=0.79].
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Compared to the baseline state of the study participants, the PIPP score of the preterm neonates
assigned in both groups during adhesive tape removal was significantly increased [MD=5.1, 95%
Cl (4.4,5.2), P<0.00)].A paired samples t-test also indicated that the actual HR of preterm
neonates recruited for the study was significantly increased during the time of tape removal
compared to their baseline state [MD=7.8bpm, 95% CI (5.6, 9.9), P<0.00]. However, the oxygen
saturation of the neonates during adhesive tape removal was not significantly different from level

of oxygen saturation before the adhesive tape removal (P=0.26).
No adverse effect was reported among preterm neonates participated in the study.

6.6. The effects of KMC on neonatal pain during adhesive tape removal

During adhesive tape removal, the PIPP scores of preterm neonates assigned in KMC group was
significantly lower than that of neonates kept in the incubator [MD=-2.5, 95% CI (-3.9, -1.2),
P<0.00](Table 4). Also, when compared to their baseline state, the average increment in the
PIPP score of neonates in KMC group [MD=3.9, 95% CI (2.9, 4.9), (P<0.00)] was much lower
than that of the neonates in the incubator group [MD=6.3, 95% CI (5.3, 7.4), (P<0.00)]. The
PIPP score of the neonates during adhesive tape removal was not significantly different between
the two hospitals (TASH=9.1+4.7, GMH=9.2+£3.9, P=0.79).

To assess the effects of KMC on the behavioral and physiologic pain responses of the preterm
neonates, the scores for each components of the PIPP tool were compared separately using
Mann-Whitney U test. The test showed that the facial actions of pain were significantly lower
among neonates assigned in KMC group. However, there were no statistically significant group

differences in the scores physiologic pain responses (Table 4).

Though the actual HR of neonates assigned in KMC group during adhesive tape removal was
lower than that of the neonates in the incubator group, the difference was not statistically
significant [MD= -1.3, 95% CI (-7.8, 5.2), P=0.69] (Table 4). In addition, when compared to
their baseline state, the average increment in the HR of preterm neonates in KMC group
[MD=7.4bpm, 95% CI (4.7, 10.2), P<0.00] was comparable to that of the neonates in the
incubator group [MD=8.1bpm, 95% CI (4.6, 11.5), P<0.00]. During tape removal, the study
participants in KMC group did not have significantly higher actual oxygen saturation compared
to the oxygen saturation of participants in the incubator group (P=0.83) (Table 4).
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Table 4: The PIPP scores of the study participants during adhesive tape removal

Variables KMC(n=78) IC (n=78) MD (95% CIl) p-value

Mean (SD) Mean (SD)

PIPP score*¥ 7.8(4.2) 10.3(4.2) -25(-3.9,-1.2) 0.00

Scores for PIPP tool

components
GA 1(0) 1(0) 0.55
Alertness state 2(1) 2(2) 0.82
Brow bulge 1(0to 2) 2.5(1to 3) 0.00
Eye squeeze 1.5(0 to 3) 2(1to 3) 0.02
Nasolabial furrow 1.5(0to 2) 2(1to 3) 0.00
Heart rate* 1(0to 2) 1(0to 2) 0.72
Oxygen saturation* 0(0to 1) 0(0to 1) 0.31
Actual HR (bpm)*¥ 146.8 (17.3)  148.1(22.8)  -1.3(-7.8,5.2)  0.69
Actual oxygen saturation 94(91 to 95) 93(91 to 96) 0.83
(%)*

[*-Missed values (n=5), ¥: values in mean (SD), bpm (beats per minute)]

After the group differences interms of PIPP score was determined using independent samples t-
test, difference in difference (DID) estimation was conducted using multilevel mixed effects
linear regression to determine the effect of the intervention. The finding indicated that, compared
to the baseline scores, on average there were a 6 point increament in the PIPP scores of the
neonates during the tape removal. However, due to the intervention, the PIPP scores of neonates

assigned in KMC group were on average 2 points lesser than it would be if the adhesive tape was
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removed while they were in the incubators (Table 5). This effect was both clinically and

statistically significant.

Table 5: Difference in difference estimation for PIPP scores of the study participants

Variables B SE 95% (CI) P-value
PIPP scores before adhesive tape removal
KMC Group -0.3 0.6 (-1.5,0.9) 0.7
Incubator Group 1 1
PIPP scores during adhesive tape removal 6.3 0.6 (5.1,7.5) 0.00
Difference in difference
KMC Group 2.2 0.9 (-3.9, -0.5) 0.01
Incubator Group 1 1
Constant 4.1

(SE=standard error)
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7. Discussion
The objective of this study was to determine the effects of short duration KMC on neonatal pain

from adhesive tape removal among preterm neonates. A parallel RCT study was conducted
among 156 preterm neonates born between 28 and 36 weeks of gestation and admitted to TASH
and GMH in Addis Ababa, Ethiopia. The findings of this study showed that in preterm neonates,
as short as ten minutes KMC can significantly reduce pain from adhesive tape removal compared
to incubator. The difference of the groups in terms of PIPP score during adhesive tape removal
was both clinically and statistically significant. After adjusted for different confounders, being
treated with ten minutes of KMC before adhesive tape removal was associated with reduced pain

responses.

Our study showed that preterm neonates treated with ten minutes of KMC before adhesive tape
removal had significantly lower pain compared to neonates kept in incubators. This finding was
in accordance with the previous studies conducted by, Akan E et al[36], C Celeste Johnston et al
[39] and Dezhdar S et al [41]. The mentioned studies showed that preterm neonates treated with
various duration of KMC before, during and after different painful medical procedures had
significantly lower PIPP scores compared to neonates kept in incubator. The difference of PIPP
scores between KMC and incubator groups in our study was higher than that of the study by C
Celeste Johnston et al [39]. This could be because of the differences in the characteristics of the
study participants. The study of C Celeste Johnston et al was conducted among preterm neonates
born between 28 and 32 completed weeks of gestation while in our study only 22% of the
neonates were born at the similar GA.One of the postulated mechanisms for the pain reduction
effect KMC is activating of different pain related mediators like oxytocine and beta-
endorphin[32]. However, the more the neonates born early, lower the concentration of pain
modulating mediatorsin their body and they become incapable of regulating their pain responses
[19]. Due to this reason, the pain reduction magnitude of KMC might not be as large as
estimated in late preterm neonates or their might be a need of longer duration of KMC to

ameliorate the pain responses of very preterm neonates.

In our study, lower proportion of preterm neonates in KMC group was in deep sleeping state
(23.1%) compared to the proportion of neonates in the incubator group (29.5%). This was

interesting because being in deep sleep before the initiation of painful procedures is associated
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with reduced neonatal pain responses [25, 29]. Additionally, some studies pointed out that, the
pain reducing effect of KMC could be originated from its sleep inducing effect[39, 40]. In our
study, neonates assigned in incubator group had the advantage of being in their true baseline
state without disturbance and exposure to relatively newer environment (KMC) which might take
some time to adapt. Thus, this finding could indicate that for preterm neonates, a sense of
security emerged from being intimate with their mothers might be the more important factor than
being in deep sleeping state. After all, the first thing preterm neonates need during painful

events istheir mothers.

In the current study, preterm neonates exposed to KMC had significantly lower facial actions of
pain compared to the control group. This finding was important since those facial actions have
higher sensitivity and specificity for neonatal pain. The finding was supplemented by different
previously conducted studies. T.C Casteral showed that preterm neonates in KMC group had
lower facial expressions than neonates in the incubator throughout the whole phases of heel
prick[38]. Moreover, the studies by Ludington-Hoe and Hosseini, Kostandy et al and H.Gao et
alshowed that preterm neonates exposed to KMC of various durations had lesser crying and
grimace [34, 35, 37].

The lack of significant group differences in HR and oxygen saturation of the study participants
during adhesive tape removal was similar to that of the study done by T.C Casteral[38]. In
contrast to this study,Ludington-Hoe and Hosseini and H.Gao et alshowed that during heel prick,
the HR of preterm neonates in KMC group was significantly lower than that of the control
group[34, 37]. Additionally,Dezhdar S et alshowed that during vein puncturethe HR of preterm
neonates kept in KMC was significantly lower than the control group and their oxygen saturation
was significantly higher[41]. These inconsistencies might be caused by different reasons. The
first reason might be individual variation among the study participants. As it was supported by
the definition of international association for the study of pain,pain is subjective experience and
it is possible for each preterm neonate to have different responses towards the same painful
stimuli[1].

The second possible reason could be the observed weak correlation between behavioral and
physiologic pain indicators. Unlike to that of physiologic pain responses, behavioral responses

are usually sensitive and specific for pain. They are “overt” responses that newborns used to
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communicate and alarm their caregivers whenever they are in need of help[45]. On the other
hand, physiologic pain responses are “covert” responses which cannot be easily detected by
caregivers[45]. Due to this reason the two types of pain responses are loosely correlated or might
not be correlated at all[45]. Yet, their correlation might gets increased as the intensity of the pain
increased[46]. In this case, the intensity of pain during adhesive removal might not be large
enough to cause strong correlation between the behavioral and physiologic responses. The other
reason might be the measurements of HR and oxygen saturation in the current study could be
also affectedby the fact that some of the neonates were receiving intranasal oxygen support
during data collection.Another justification could be since the sample size of this study was
determined to detect clinically and statistically significant difference in composite PIPP score, it
might not be powered enough specifically to detect significant differences in HR and oxygen

saturation.

Alleviating of pain from different medical procedures is one way of supporting preterm neonates
to make it through the harsh environment of NICUs. Neonatal pain management protocols
indicated that adhesive tape removal is one of the medical procedures which requirenon
pharmacologic pain managements[47]. Similar to those protocols, our study was able to show
that adhesive tape removal is a painful procedure for preterm neonates. Thus, health care
providers taking care of preterm neonates should be cautious to avoid unnecessary adhesive tape
removal. Whenever the procedure is mandatory, it is importantfor the health care providers to
assess the level of pain among the neonates during and after the removal and take actions
depending on their measurments. During adhesive tape removal, short duration of KMC could be

an alternative pain management method for preterm neonates.

Our study showed that as short as ten minutes of KMC can reduce neonatal pain caused by
adhesive tape removal.During painful events, preterm neonates do not only need analgesics but
also the reassuring presence of their mothers. KMC is the best way of letting the neonates to
know that their mothers are on their side. Thus, the health care providers should always support
mothers to comfort their neonates during painful events. Using of KMC as a routine pain

management means for preterm neonates could also benefit mothers and health care providers.

On daily basis, numerous mothers of preterm neonates get discharged from hospitals without

being told about KMC.This might be due to the fact that group health education is inconvenient
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to teach about KMC or mothers are usually in rush to go to their homes.If KMC is to be
implemented for routine neonatal pain management purpose, it could be a good opportunity to
educate these mothers about the procedure and its benefits. Considering its health benefits for
preterm neonates, the more the mothers practice KMC the lesser the neonates stay in health
institutions and readmit. It could be also a good opportunity to share some of the responsibilities
of health care providers with the mothers.This could reduce the work load of the health care
providers. On the other hand, being able to taking care of their babies during stressful moments
will make mothers to value themselves and feel confident. However, to practice KMC for routine
neonatal pain mangment purpose, the importance of the availability of enabling environment and

policies are undeniable.

Neonatal pain has many short and long term adverse effects and it is expected for countries to
have neonatal pain management protocols. In contrast to these facts however, there are
nonational neonatal pain assessment and management protocols. Newborn related courses and
trainings are not designed in a way necessary to equip health care providers with the required
knowledge and skills. In fact, majority of health professionals in the country are completing their
education without being properly taught about the possible adverse health consequences,
assessment techniques and managements of pain in preterm neonates. These facts indicate that

neonatal pain management is overlooked in Ethiopian health system.

As a country in sustainable development goals (SDG) era, Ethiopia is working hard for preterm
neonates not only to survive but also to thrive and transform. Since proper pain management is
one way of ensuring smooth transformation among preterm neonates, unless protocols are going
to be developed and actions are started to be taken soon, the accomplishments of these efforts
will not be complete. In Ethiopian settingit will be worthy if protocols incorporate KMC as one
means of neonatal pain management due to the already existed supporting system including
trained personnel, infrastructures and positive attitude of mothers. Additionally, the more the
benefits of KMC are known and practiced, the more its coverage will increase. This could result
in reduction of morbidity and mortality of preterm neonates which in turn can highly contribute
for the achievement of SDG 3. Pain management among preterm neonates is not only important

to design policies and stratagies but also hasimplication for different researches.
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So far, different researches have been conducted to examine the effects of KMC on neonatal pain
responses and promising results have been reported. This study also assessed the effects of KMC
on neonatal pain from adhesive tape removal in different setting than that of the previously
conducted studies and contributed it share on the already existed knowledge. However, all of the
studies, including the current one, excluded preterm neonates who are critically ill and exposed
to chronic pain. If these groups are included in the future studies, it could helpus to have a better
understanding of pain in preterm neonates and to make KMC a comprehensive pain management
strategy.Furthermore, previously conducted studies examined the effects of KMC considering
different duration of contact and KMC was effective in all durations. However, the fact that how
much duration of KMC can optimally benefit preterm neonates is not determined yet. If this
question is to be answered in the future researches, it will be an important input for policy
makers to develop neonatal pain management protocols that incorporate KMC. It will be also
interesting if the effects of KMC are assessed in different GA groups at the same time and
reported separately. The findings of studies regarding the effects of KMC on physiologic pain
responses have been inconsistent and additional evidences are needed to understand what these
physiologic responses actually means and the cause of controversies among the studies.
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8. Strengths and limitations of the study

8.1.

8.2.

Strengths of the study

The study used a validated tool to measure pain among preterm neonates. The PIPP tool
incorporates contextual, behavioral and physiologic responses of pain which can help to
measure neonatal pain from different perspectives.

The study was powered enough to detect minimal group differences.

Limitations of the study

The results of this study should be interpreted with caution due to the following limitations;

Due to lack of blinding, biases might be introduced to the study. To minimize the
possibility of biases, strict follow up was made on the randomization and concealment
allocation processes. We also encouraged the data collectors and supervisors to stick with
the study protocol. In the future, researchers planned to use PIPP tool at bed side setting
might benefited from cluster randomization.

The study did not control for external factors such as noise, light and temperature. In
order to reduce the effect of those variables, we have restricted the data collection to take
place in similar rooms for the intervention and control groups.

Due to feasibility reasons, we did not use validated tools to assess the illness severity of
the study participants. Thus, there might be misclassification of cases.

The magnitude of previous painful procedures conducted on the neonates might under
estimated due to recall bias. To reduce the recall bias, we have considered only painful
procedures that were conducted on the study participants 24 hours before the intiation of

the data collection.
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9. Conclusion and Recommendations

9.1. Conclusion

In this study, we have showed that ten minutes of KMC can effectively reduce neonatal pain

from adhesive tape removal and preterm neonates born between 28 and 36 completed weeks of

gestation can be benefited from it.Yet, more researches should be conducted to determine the

minimal duration of KMC required for optimal neonatal pain reduction.

9.2. Recommendations

9.2.1. Recommendations for health care providers

Adhesive tape removal is a painful procedure for preterm neonates. Thus, it is
recommended for health care providers to avoid unnecessary placement and removal
of adhesive tape among preterm neonates.

It is recomanded for health care providers to assess preterm neonates for pain during
and after adhesive tape removal and manage the pain accordingly.

It is recommended for health care providers to educate and encourage mothers of
preterm neonates to provide KMCfor at least ten minutes during adhesive tape

removal.

9.2.2. Recommendations for policy makers

It is recommended for policy makers to prepare national neonatal pain assessment and
management protocols and incorporate them in curriculums and newborn related
trainings.

Neonatal pain assessment and management methods are not well addressed in our
health system. It is recommended for continuous trainings to be given for health care
providers work in the health institutions of the country.

When KMC related trainings are prepared, it is recommended to adequately address

its pain alleviating benefits.

9.2.3. Recommendations for researchers

For researchers who have planned to conduct similar studies in the future it is

recommended to consider blinding to avoid biases among data collectors.
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The currently available neonatal illness severity assement tools are not feasible to be
used in Ethioipan context. Thus, it is recommended for similar tools that can be used
in our settings to be developed and validated.

In the future, it is recommended for researchers to record painful medical procedures
conducted among preterm neonates on daily basis so that they can estimate their
numbers more accurately. This will enable them to determine the effects of those
procedures on the pain responses of preterm neonates.

It is also recommended for researchers to determine the association between NICUs
environment (noise, light, temperature) and neonatal pain responses. This will allow
to point out modifications that needs to be made in the available NICUs.

It is recommended for further researches to be conducted on tissue damaging painful

medical procedures
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ANNEX

Annex |- Data collection tools (English Version)
Addis Ababa University

College Of Health sciences
School Of Public Health
Part I: Informed consent request form
. Study information sheet

Introduction:Hello, my name is . I am collecting data for

the study which is conducting among neonates born between 28 and 36 completed weeks of
gestation. The study includes those newborns in need of needsadhesive tape removal due to

different reasons. Your babyis also selected to participate in this study due to the same reason.

Objective of the study:The objective of the study is to assess the pain of preterm neonates

during adhesive tape removal.

Data collection procedure: In this study there are two groups;KMC group and incubator care
group. Your child will be allocated to one of the groups randomly. If your neonate is assigned to
KMC group you will provide ten minute of KMC for your baby before tape removal. On the
other hand, if your babyis assigned to the incubator care group, the adhesive tape will be
removedwhile he/she is in the incubator. In all of the conditions the assigned nurse will measure
the pain level of the neonate by observing his/her face and measuring HR and O, saturation using
pulse oximeter which will be attached to the feet of your baby. During the study the different
information concerning your child will be documented either from the medical chart or by asking

you.

Rights and confidentiality: All of the procedures will be carried out by trained health
professionals and you are allowed to stay at bedside until the data collection process is
completed. Both your and your infant’s medical information hat are going to be accessed for this
study remained confidential. The necessary data will be documented only using unique codes for
each participant and no names or card numbers will be recorded. You have full right of accepting
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or denying of participating in this study without being forced by someone. You are free to cease
the procedure at any time if you feel discomfort or due to any other reasons.Failure to participate
or withdrawing from the study will notprevent your child from receiving the medical care that
the hospital provides. If you have any question regarding the information | gave you, please be
free to ask me.

For further clarifications you can contact the coordinator of the research using the following

phone number.
Research coordinator: YemisrachBelete
Phone number- + 251910659371

Based on the information you were givenregarding the study, are you volunteer to participate in
the study?

A. Yes B. No

If the answer is “YES”please continue to the informed consent form while if the answer is “NO”

try to find the reasons for the refusal and record it.
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1. Informed consent form

| agreed to voluntarily participate in this study afterbeing told about the procedureof the data

collection process.

Mother’s Signature

Date
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Part 11: Identification

Code of Hospital / / /
Identification code of the neonate [/ /
Code of Group /]
Names of data collector

Date of data collection (dd/mm/yy) [/ /
Name of supervisor

Date of supervision (dd/mm/yy) [/ /

Code for Hospital
01- Tikur Anbessa Specialized Hospital
02- Gandhi Memorial Hospital

Code for Group
01- KMC Group

02- Incubator care group
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Part 111- Characteristics of study participants

S.no | Questions

| Responses

Skip

3.1.Demographic characteristics of the neonates

301. | Sex Male.....oiiii 1
Female............coooiiiiii i 2
302. | Gestational age / / /
wks  dd
303. | Postnatal age / / /
dd hrs
304. | Mode of delivery Spontaneous vaginal delivery............... 1
Assisted vaginal delivery..................... 2
Cesarean SeCtion ............c.ceevevveeennnnn. 3
305. | Apgar score 1% minute score
5" minute score

306. | Birth weight grams

307. | During data collection, how much time
has passed since the neonate was being / hrs / in /
fed for the last time?

308. | What was the mode of feeding for the Breastfeeding...............ocooeiiiiiinl. 1
neonate before the intiation ofdata Cup feeding............ooevviiiiiiiiniiinn 2
collection? NG tube feeding.............ccccoveeiinni.. 3
(More than one answer is possible) Maintenance fluid............................. 4

309. | Did the neonate has been in KMC position | Yes.....c.oovviiiiiiiiiiiiiiiiiiieieeeeee, 1
before the time of data collection? N 2

3.2. Medical characteristics of the neonates
310. | For how long had the neonate been / / /
stayedin health institutions since birth? dd hrs
311. | Did the neonate have the following signs
during the time of admission?
A. Apnea A. 1. Yes 2. No 3. Unknown
B. RR>60 bpm B. 1. Yes 2. No 3. Unknown
C. RR<40 bpm C. 1. Yes 2. No 3. Unknown
D. Granting D. 1. Yes 2. No 3. Unknown




E. Chest in drawing E. 1. Yes 2. No 3. Unknown
F. Retraction F. 1. Yes 2. No 3. Unknown

312. | Had the neonate been treated with OXygen | Yes....ooooviiiiiiiiiii e, 1
since he/she is admitted to hospital? N, 2 m 313-315

313. | Which type of oxygen therapy is used to CPAP....o 1
treat the neonate since he/she is admitted Prong oXygen SUpport..........c..cceeveuinnens.. 2
to hospital? Intranasal oxygen support.............c......... 3
(More than one answer is possible)

314. | For how long had the neonate been on
oxygen supportsince he/she is admittedto | / /l /
hospital? dd hr

315. | Is the neonate on intranasal oxygen Y St 1
support during the time of data collection? | No..........cooiiiiiiiiiiii e, 2

316. | Had the neonate been treated with Y Sttt 1
analgesics withinthe previous 24 hours of | NO......o.ooiiiiiii e 2
data collection?

317. | Did the neonate exposed to the following If “NO”’ or
procedures within the previous 24 hours of | A. 1-Yes 2- No 3- Unknown gh‘g’;‘g\l’v
the data collection? B. 1-Yes 2-No 3- Unknown procedures

A. Drawing of blood sample éilépo- no
B. IV medication administration C. 1-Yes 2-No 3- Unknown
C. IV cannula insertion D. 1-Yes 2- No 3- Unknown
D. IV cannula removal E 1-Yes 2 - No 3- Unknown
E. NG tube insertion
E. Heel prick F. 1-Yes 2- No 3- Unknown
G. Lumbar puncture G. 1- Yes 2- No 3- Unknown
H. Blood exchange therapy H. 1- Yes 2- No 3- Unknown
(More than one answer is possible)
318. | For how many times did the neonate

exposed to the following procedures within

the previous 24 hours of data collection?
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A. Drawing of blood sample A. 1. Once 2. More than once
B. IV medication administration B 1 Once 2. More than once
C. IV cannula insertion
D. IV cannula removal C. 1. Once 2. More than once
E. NG tube insertion D. 1. Once 2. More than once
F. Heel prick E. 1. Once 2. More than once
G. Lumbar puncture
H. Blood exchange therapy F. 1. Once 2. More than once
(Complete only for procedure selected G. 1. Once 2. More than once
in Q. no 317)
H. 1. Once 2. More than once
3.3.Characteristics of the plaster removed from the neonate
319. | From which part of the body is the Scalp. ..o,
adhesive tape removed? Face......ooovviiiii 2
Abdomen...........cooiiiiiiii
Hand.............ooooi
Leg oo 5
Back. ..o 6
Other
320. | What is the reason of adhesive tape To change/remove IV cannula..............
removal during the data collection? To remove NG tube...............ceovnenne 2
To remove oxygen tube...................... 3
To remove plaster which was placed to
cease bleeding.............cooeviiiiiin. 4
Other
321. | Which type of adhesive tape is Paper plaster.............cooeviiiiiiiiiiinn.
removedduring data collection? Clothplaster..........ccooevviiiiiiininiii,
Other
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Part V- premature Infant Pain Profile

Process Indicator 0 1 2 3 Total
score
Chart Gestational 36 weeks 32-35 28-31 Less than
age of more weeks, weeks, 28 weeks
g 6 days 6 days
Observe the | Behavioral Active Quite Active Quiet sleep
infant for 15 | state awake awake sleep (eyes
(eyes open, (eyes closed, no
seconds facial (eyes open, | closed, facial
movement) no facial facial movements)
movements)
movement)
Observe Heart rate 0 - beats 5-15beats | 15-24 25 beats
. . per minute . beats per minute
baseline maximum : per minute . '
increase per minute | increase
heart rate increase increase
and oxygen | Oxygen
i i _010 _QE 0 0
saturation saturation 92-100 9 | 89-91% 88-85 % <85 %
for 30 minimum
seconds
Observe Brow Bulge | None Minimum | Moderate Maximum
infant’s <3 sec 3-10 sec 10-20 sec >20 sec
facial Eye Squeeze | None Minimum | Moderate Maximum
actions for <3 sec 3-10 sec 10-20 sec >20 sec
30 seconds Naso-labial None Minimum Moderate Maximum
furrow <3 sec 3-10 sec 10-20 sec >20 sec
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Part V: Supervision tool for neonates assigned in KMC group

Code of neonate: / /I Il | Group code:/ /I,

/

S.No

Components of the study

Done

Not done

5. Components of KMC

5.1. Dress the neonate only with hat, socks and dipper

5.2. Place the neonateon the bare chest of the mother between
her breasts in upright position

5.3. Extend the head of the neonate to the point eye to eye
contact is possible

5.4. Place the neonates abdomen at the level of the mother’s
epigastrium

5.5. Secure the neonate with “netela”, “shema” or other cloth

5.6. Make sure the tight cloth is over the baby’s chest

5.7. Make sure the neonate’s abdomen is not constricted and is
capable of breathing

5.8. Inform the mother that she is free to move, talk or do other
activities

5.9. Make sure the mother is not breastfeeding her baby

5.10. Maintain this position for ten minutes before and during

the adhesive tape is removed
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Part VI: Adverse Effect Reporting Form

601.Code of hospital: / / / /
602.1dentification code of the neonate: / / / /
603.Medical Card number

604.Name of the neonate

605.Sex of the neonate

606.Date of birth (dd/mm/yy): / / / /
607.Gestational age of the neonate (wks/dd):/ / /
608.Birth weight of the neonate (gram)

609.Date of admission (dd/mm/yy):/ / / /
610.Date of adverse effect (dd/mm/yy):/ / / /

611.Why it is important to report the adverse event/s?
1. Required senior doctor consultation
2. Life threatening adverse event
3. Death

612.Medical history of the neonate

613.At which phase of data collection is the adverse reaction/s occured?
1. Before adhesive tape removal 3. After adhesive tape removal
2. During adhesive tape removal
614. Which of the following adverse reaction/s does the neonate experience? (More than one
answer is possible.)
1. lrregular breathing
2. Apnea
3. Bradycardia
Tachycardia
Oxygen desaturation

Fail down injury

N o g &

. Others, please specify

57



615.What actions have been taken in order stabilize the neonates once the adverse effect is

noticed?

616.After the adverse effect has occurred, what is the health status of the neonate?
1. Recovered
2. On medical support
3. Death
= Date of death (dd/mml/yy/): / / / /

= Causes of death

Name of the individual who has report the adverse effect

Date of report (dd/mm/yy/): / / / /
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Annex Il: Data collection tool (Amharic version)
P 1: AICP°LE aONWNT, PR

Aa%.0 A0N 2LaCAT
emS A2 hag
Pl HaN mS Am0P TPVCT (LT
V. 79T avlE P

af: MmS LATAY ANAAD-:: PaP@AR LHOTFD- 42.LCN NTDAS ¢hPA
VIS AL APTHAS AN TGT avl8 (rANAN AL A15AU:: TGk 991,810+ NHALE P 70-F hao-iFo-
AL TANTC ATLIANFD- YIS 1021 PACAI® AT Ptavlma-/To- Hu- 9°N720T 10+

PPt 9A97: PHY TST 9497 WLHOTF @+ $Lavm- ¢+DAS. V95T TANVTC ha®-1FFo- AL N7L1a0F 0P+
PADY Yarg® Aavp\nt j@-::

PaolE OO ALT: (HY TST OAT AT (E&TTF TIE® 014 ATA Thin (&7 AT P99PEL (&7 Ad::
AZT NAIHY U0t (&G NATS. 099.00L-A1/09° LAl (LIP7T PPLAMD-° 009 L.L1D- aP<( AaP(k (AL 1D~
AZT OFaveN@-FD- (74 A4 Thi. (&7 OO NPT TANTS: horiak hAGC LEP AP AMST 214
A74 7hih, A28.0LCTAT/AT EmePie:: AL e+avQN@/F0« N9IPPEL (&7 O-AT NPt £9° TI9°4L
OO APEAMT PGE RLAIA: (LY U3 PTavl-t em.G AATPLPT SALAHT &t (919 AG PhlC MIFw-
AL 197,841 aPAsP NavmPd® PI°Ft 15 @7 LaPHINN:: (FenT1469° AT (HavAht hAddAl, ool 8P T
NAZT PUNIPG NCL AS ACOT NaoMPP AT8.aPHI; SLLIA::

a1t RS PPAMLPrF:OLY TG OO PATTII° ANTSE T Pavate @90 PATPAtG RHE.U-9° TGk
O AT NEaLI° (1744 ¥ MATFATIPT ORI (A 9775 D90 9PN 0TI av<i- av{1t
Atet:: QUTT (19184 YHI® PATH e AAST 27LAM@- “T175O-9° 401 Uh9°G ARERLTIC:: 1 TG OOT
09vZ% ANANET 2051 APT AnPAA PAAMT PATH N PG AATPLPT LR ACAI® PavlE avaNaN
72k AEE AANLAP L40 NALT AT aPP? av(1t Adet::Ad AZT PTL.0NS. TG D-9° G0t
a/EPF Navte NTLATERIE PTLmOP ALUPT LUTII® AT1L4 (LOA PACAI® 1P1 PAST (19° AH4LaPHI
L4240 hah Au-7 AATSE NTIChT avlf AL TP Nt AQDTT harmPP ML 1A ALNN:: AT9.U-9°
PGET eravAlrt Fen14 avlB NPT 0PSET AAEANS (LA« Adh TITTH eFAN::

PTGE AOFN0S: P9P0CT NAM AD: 0910659371

59



AL AATSE OF1ICT avlE av(lt TGk OOT APOte S PLT T2
U. h? A. ARLAU-I

@NYFD- “hP” NPT OFL NIOIOTT avoAT, P& PPL “ABLATY NPT L9 PRI TFD7 mePA horH NN
%A L0 RUNIRT ANt AT8.PTTF A&CL::

60



A.LOI°IOY T avojpen, PR

PHU TG AT AG Lt 191107 €% 1007 AG TLLE (TS @AT (& PLHIF AdPATE +ATIIOFAU-:

PUTr AT 4CT

7

61



P 2:a00Q

PP aPAf &TC I
PPGE TAF4 AP ¢TC I
P27 aPAP RTC I

av /B @7 PPPAD- /@< AD+ AT°

av /B @« HANANNT ¢7(+7 OC/ 9.9°) I
PHSNMLD/P (I°

®PPC PHRLINT P77 (7 OC/ 4.9°) ] J

AT 9oL &TC
0l- PEC ATNA ATAALHE POATIA
02- 274 AL PATIA
P& aP\P £ TC
o1- £74 A7A Thil (+&7
02- P7799°¢P (+£7

62




P8 31 P17k TAFLPTT PhavAnt aolBPT

. oL apn SHAA
h&A A22:0m.PA UIGHNLTP a0lEPT
301. o oL 1
0k 2
302. | PACIHG ALY / /I /
agey ¢
303. | AL} / /l /
+7 a%
304. | PADANS: U3 agep 1
AP e2H o7 2
P& M9 3
305. | PATIC Ant pavgavs - L Aht | /
PAPNTT D b At / /
306. | N@-ALT i, LINL@- -0+ 9 ¢-g°
307. | a8 N“LANANNT OPF VIH/S ATPeR.LA “TH,
/ i /
9o ntav /T 907 PUA M AAET/AANGT o [
0c?
308. | avZE@- NTLANANNT 47 AL U9/ 97N -t Aot 1
P ONLD: [RTOFDNLD: (977 4L HE, w2 | YW (PP 2
P99 “+ (e MPY® 3
(hAZE NAL aPAh ASCD £TFAA)
029° AC NTLAT AT TOAN oo 4
309. | U9H/S avZ% nTLANGNOT 7 04 914 A4 AP ]
i HLCINT/AT PO-PA? AATL.L19° 2
h&A v-AT: PenPA V95 PUNICG av/lB
310. | U/ F@AL/T BIPC AT PUA “lH,
/ i /
Om.S 299+ @O $L10/8L3NF? e o

3.

VIr/SOLPNT FeAav FngP(Lava /(i tarn
99 AT PAN P TATS TR/ FINC?

.
U. ao32.0 99pg°e 1. A2 2. AAINL® 3. AT OPI°
A. 0LEtF h60 PNAM PATI4E.N &Pt . L h® 2. RONCE 3. heSbe

ao_ (1987 AT P F avy PaoOC1Le: PAhT

63




avé.mC 9@ 1. AP 2. ANINLI® 3. AR OPIP
w, 1841 AS (PL avhhd PaPACL AT
w1, AP 2. AAINZI® 3. ARJOPIP
avgmC
. T S 4 1. AP 2. RIS 3. hRIOPP°
312. | V9H/S @ IPOTH0e AavFnd® /T E9°C | AP 1
NANAE? V9PG +LCInT/AT INC? AN 2 1> e
313. | U9/ @ PATHM AgeFho® n10/F B¢ | N TAT..... 1
PANNEY VN9PS +LLINHAT NP D NTeEr 2
9ot kh(L8.7 10C? A 7FESHA 3
(hA7E NAL aPAd ATLD- £TFAN) AA A e
314. | VG OL POTH Avn® hia/T EoC
NANAETATY PUA I UDIDG e
+RCIVE/AT INC?
315. | 9228 (“.ANANOF OPT UTH/S h® 1
PATFCGHA  ANAST VRIS AL INC/T? ANINCI® 2
316. | 228 @ hevaNAM- N4+ At 24 A% hP 1
OQT AUTH/S, PUIPI° TINITq a0 LYy AATOMY® 2
+taptLPt 10C? heJ-OPg° 3
317. | 9v4% PavA-(A(+ L+ havBavd. (14t
N4+ 24 (9T OO (VIS AL
PoL ot Aol AACTD- 10C?
V. N&I° AC PLYIP Gav-G avm-(1€: U. 1. AP 2. AatO&I 3. ARFOPP | 4 ago
A. 0&9° OC av&Y 1t avdmt A 1. A® 2. RATOGI® 3. heF@dgo AT T
a\NFO-
ch. QL A T00F . 1. AP 2. ANPAGP 3. KRIOPP | g
. heTl. A JO-AE @1 P 2 hates 3. hgode | NOTOR
vt 7% &7C
w, P21 0 “I010H w1 AP 2. AAPAGI® 3. ALFOPP | 318 pHAA
l. rtdH AL R8.9° Gav-G av @\ & l. 1. h? . AATOCI® 3. KAeJOPIP
A.NECA ATTT AR GG aP@-OL A. 1. AP 2. AATOGI® 3. ARFOPIP

64




0. PL9° $94 vh9°G 0. 1. A% 2. A&TOSI® 3. heFodge
318. | av/® favANAN: e+ hav®avs. N4+

NI4T 24 A9HF O (VIS AL

et 0T AT PUA Il

+Acto0c?
U. h&9° AC £L9° Gar<G av@-( L u. 1. A7 90 2. DAL 0 NAL
A. 0L9° OC 2LVt arqmet A 1. A7 2. DAL 9 (AL
. A0, 0'rA TI0+ . 1. A& 2. DAL 9 NAL
o, heq. N ot a0, 1. Wi H, 2. DAL 9 NAL
w, P91 0 T9N0-+ w1, A7 2. hATS Il AL
4. hhdhd AR L9° aom-n & c. 1. A72 90 2. DAL ¥ NAL
A.nZCA ATPE AL GavG av@-( 8 A 1. A2 9 2. hAZL 90 1AL
fi. 0297 $94 UNI°G . 1. A7 91 2. hAZL 9H 1AL

(A7LE £TC 317 AL ATorlm@®- +0C (F

L4°A)

h&d aat: Ot 091407 +90C etaoAht ovl8

319. | epZ8@- 1°.400000T OPF TAATS SH100- nep At 1
e o- eU9r/S. PA@-TF hGA AL 102 gt
hwre
nae:
hAelIC
heca
&A DA emebn

N

vt~ W

320. | LB @< \TLANGNOTF OP T TAOTS SH1A0F AL N'rA ATPPLC 1
on2eF 9°7 10C? PI°( -+ AT DTt 2
eANNE? T ATl N+ 3
VTrh 19297 STAMé. TANTC?

AT 4
AA A 2men

65




321.

av /8 NT.A00NNTF 0P NVHSG AD-1T AL
OHIA@- OTANTC 98T PTG @ 1m<?

Wl P T TANTC
PenCP TANTC

AA A gt

66




P& 4: NLHLTFD- PLaD- PTOAS- e PA VIGT PVIPI® apAN.P PR

et ML, ) 1 2 3 AmPAL
ot
Puhgeq hee: 9et PACTHG n36 32-35 28-31 h28
h&TY agerr0AL | A | APk h | Aot
647 6+t (B
VI A 15 Ah72eT 1P Ut T (99T | OhdA 7 | AN £A TAP
gy +heto- (ARG ATPAF ATPAE
Oten 14 Ttheta | (985F (22T
P&t T1C 17 +heho- +heho-
ATPOP0, NA) | 04T 7C 17 Oteno14
ArPOP0. | R4t et
nAA) WEPOPO | W00,
hA) haA)
PV 04T ATPOPA A | 2170C AT A10HE avhh\S hetsd
30 07&F (919t aopd-tC (« 3 ) (3-10 ) | (10-20 (1) | (20 A1)
Pt WTPOAPOLT AT | 9277 (78N | PA° A10HE avhh\S hetsd
PUA D7 A7LHL IONL4.77 (« 3 ) (3-10 1) | (10-20 (1) | (20 (bh)
avpavt: hhe7m, @8 | PA9° PYREES hhAsT | netE
N PULEL | (<3 (h) (3-10 ) | (10-20 (1) | (20 (L)
1824
PAT4 T
At
avg,mC
e ot «1Trtr AG | A0 T ?0 PAN 5-15 PAN | 15-24 > 25 2A
PeI> @-AT  PANORT | AT PIETYE | T eTYE | AP | T &Y
My At PG PIg YT PIg
L 14
PLI° AT 92-100% 89-91% 88-85% <85%

Ah0E7 aom7

67




P& 5: PavlB av(N(ON LA avhdif P&

PTGk TAJd aPALeTC: | |/

PLT avAl D& )

+.& P 0Tk SHAT TLCAA hA\tR219°
5. 274 A7A Thh. ALLL SHAT

5.1. VIr7 hePTNAA AT S TC NF “1ANA

5.2. VT PP A7%0 DAGTE Mot aP7i 0191249 $8 A% AT% TN 91849

5.3. PUTr? BIPAT DAGE OC ART ALY avt£0T (9L FA0T a7 ¢
AT9A0 7184

5.4. PUTT P2 hAGE PART @ RV NGA OC A74.1hh 91249

5.5. VIF7 NIMAINNTT @279° NAA ANO hASE IC ANC aPmPAd

5.6. ANA- AnPAA PUTE LT AN, aPPAET TILOTT

5.7. ANA- AmPAA PUTE L ANAN NNI° AATPTOET AT ATPH74.0
ANTPTFIT TUDTIT

5.8. PUTE AT APTPAPAT ATID-CF DRI ANT 0T ATIONTDT 19
av(Pg7 TNOP

5.9. PUTT AGT AL T AT @ AN T T1LD1T

5.10. V9 (HY 33 TAQTS havidk N4+ AANC 8PP T NTLIANT AS N,

W88 T18:4°

68




P& 6:2770 T S7°CT T1LL1L PR

601.

602.

603.

604.

605.

606.

607.

608.

609.

610.

on.

612.

PUOT )N aPAL ePC: /) | ]
erek HAFd aoAe e PC:) ] | ]
PUh9°q NCe 1C

PUTH/G OP°

o

etroalOt 7 (POC/199°): | | | ]

PACTHS A& TL (AP°TH/PY):) | ]

N@-ALF M, P10Z WAL (14-9P)

oL PATHN 100+ 7 (P2OC/IA97): ||| ]
e7700 14k SO 7 (PUOCIAP): | | ]
PYI0 T9ET TIN0P AT ANGAL VS FTT?

1. PenPA VIGTFT &rEC 919T0C AOdAT OAINC

2. AUR@F A0 P P70 4T AATNC

3. >t ganta eI 4t AATNC

PV9'r PUNYPG avlB P

613.

614.

0 9 eHhAF @ NPT @ RavlE avA-NANLE 1LH 1@-?
. TAOTS hevhat: 0ét 3. TAdTS b1a N74A

2. TAQTS 09L90F O+

helhtaet OO VIEY/S7 £2M@ LMt 01780 T PR @ 102 (DAL NAR aPAD
AT BTAQ)

1. fovtirthhA Ati4dan

2. a0 TIHI°

69



3. hah 03-F et 0AN 9> &t

4. héah 0AL o1 2AN °F &1rE

5. PL9° @O PANNET aPm? hah T 710
6. PPDLP heD

7. 0A DA 2700

615. 0170 4k At (A UTrEYST AGPCST 907 ARYT ACTPEPT +004%2

616. 27780 T8k DAt (A YIRS 907 981 MG U-sd AL 2150/ TG AT?
1. 0 e A9 AT19I0 T

2. (Wh9°S ACA AL 10+/GT
3. PhA/PIAT
* Pt ethatt ¢ (P @C/9P): |

" POt oYk

10 TET 7°CF £RL1M- AD+ av-x AJP:

P10 rok ¢7°CT PHRLNT PUPYOC/AT): | | ]

70



Annex I11: Training manual for data collectors (Amharic version)
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1. ao9(L.f

AL PAAT° MG LCEF FCTI® NAAA AN av< PACTHS APt N4+ PHDAS. VIS hav®AE 10 O F@-
ALLCN PHOAS ePA VITT £0AN:: 1P9a0E Ahth 15 “LALT P71.LCAVITTH PDAL NINLVFD- 11,
PLavm- LOASK::NaPDAT 1LH PLI° aPDAL: RPA VIGT ATLLITIVED- Ot hG LE9° LK, ToIC P1E
PN APT LenPA VG NTLEITPIVPFD- Ot NAMPAL A 35 Noof@- PN 10-:: (1Ten. 14
ALTLOF@- h AP0t Aavt (FF AP V95F AL ONHF T heleanth aPwBPTF -0t haza 9o
Navemd v-\HG - jm-::

AFERE N19AT° AL N&TE LemPA UIGT T NAOFD- U147 avhhd A28, GF:: 9°79° ATT U14E QA
VISt ©F etaAnt@-7 0900t GavkT AT h adt Gavt (&t &1 T1aht FTAIR LendA VST
Pt P14 A9 aeaht QINL@< AQHPE A10tE 10C::012009%.9° L4 QP10 PA %P 201 UH AT Pm.G
P20 TGTI° 0ASF 16 G0 (W16 E OAT PINLD- LA VIGT T P14 AT ATRAINC £ALAN::

£14 A74 Thin AGPEaps P 1H TPI° AL PPAD- (hACIP(LY (73 101 214 ATA Thil (@M NAGT AS
NTOALD- RPA VI 09084 LBI° WG PS4 084 A $4 Thi AT9.09° T, U1 vt T170+7
LEHA:: 274 A7A Thin, 01848 PamPA VI PhetE vhePe bt heEA NALANTFO- A28 AF&P i
V1T AT NLBLETF @« PLav@- A\T,ONS ¢hPA VIS NETT TPI® PAD AININT 10+ A kA (I 2015
PAAP° MG LCEF NTLONSNT “H 2000 “14-9° AG hH OFF W08+ PATF®- gndbA VIGT PMLIT PAD-
?14 A 74 Thin AP9.07TF avhzid::

NATEEL PRC ATNA ATAALHE PATIA Ah.h 11996 P14 A1A Thh, AN\ aeQmt P8avl, (L7
NPMATP A1 IR (WS E OLTLTTH AOT PTI0HT148 PAT 0T +0dd:: Ahh 0 2015 PUSE LendA
VISt AG V95T F P14 heebE, hhvh 2020 14 A74 Thiw Ti477 hol77i0F 10 Naof 0L 9o (oo
ATILLN hPL: BHA:: QU7 W78, NAATRE P14 A14 Thi aodt+ havamt OAL. AVISH PTL.AMD- PPIOF
AL At PPCIPCT AATAGIP:: PAU TGT 214 A4 ThiL AhPA VIS 27L.AMD7 O+ ATI0P £28 HL:
eFPL 1D-::

11 279k 98T (study design)

PHY T9F 927 randomized controlled trial (RCT) 1@:: &V P79t 481t TPI° AL L91.0AD- AL
AL aPAPORT (ADIHTD GAT° AL (LHI04 PULTEF DT DMt NhATPLD 8MS AT OC
N7IO8LE MG WAt K19 PPCE W28,A00 ORI AT AT4.PTA AdP@OT Po100 TN 275 T
O ATINTTT 0

OHY 79T 921t OO TGET 0191.0C10- (@ N(+L7 HNFAD- 7 HOAD- P74 HALE MNP
MUPT (interventions) (LS4 TGk @-OT ATAFTE PoL00lmet +AF4PT OL RILY (-&GFTF av-¢e oo
PILavL T NOLAN 1D-::
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1.2. P76k O FLPTF

OHY TGF @A 29244 NTLPH.L 2010 4.9° A0h Az 2010 4.9° QAT O @-AT h 28 Adh 36 AT
av(x PHCTHS AP OO FOALD NTERC A70A ATAALHE PATHA AS (1974, v 0P POTHA
OO @ AavFnge P+ LRSFD- ALLCA PTOAS ¢ PA VIST CFd-::

120, PPGE TAFLPT ALTIAFD- 09k aPh i CAT

nAL NFmPA@: LI 180 O-OTF OF oAk POTHAT 070 A VIGTH vt PHLY TG haws TAF2PT
PP 0PGE OO AP P9 TAT U7 PN EADT aPN4CH PTN aPA VIGT F ST

* h 28 Adh 36 QAT a2 PACIHG A9t avhhd P+ONS

oo Fo (1TLANANNT OPF PUTAT OLI° T PhhOET V9T AL LAV

oG- (TLANANNT OPF PATAT AT PTET AhAE? UNI°G AL LAV

" AGPRFFO 1TGE OAT APATE §PETOT aphmT AS 214 A7A Thiv 77849 27T
1.2.2. 079k @O 2912014 VISt

*  DA@IFFO AL TAATC 01t P9I00E.A0TFD- VST

" (9°Cae LM PR TPAT @-OT LI° aP&AN LAIMTIT D

" (9PCaPe PHLOTIM DRI GR7T PULFR ANC PHOAL (TF ®LT° eICA ToIC PANFD-
»  avZ% NavANAN: (& PLIP PPE IS VNIPS PHLLINTF D

oo (1TLANANOT OPF PN PAD- (continuous type of KMC) £74 A7A 7hh, £Eave.
1.3. P79k MO M7t (intervention of the study)

OHY 79T @A A2 MAP 101t LTLEINTND- 214 A4 Thi, @R779° PN2OE AGT PALEH HE, 1021 175k
@O NenPA VIS NEHS vh9Ps A hed o007 5@« A9 hor A V96T 199194 0T
NTLAM®- VIS (AL aPA e TANTS: haviat NANC LEPPTF AAPLT® AG N7LIA0E 910 214 A4 Thih. AL
AT9Vr BRLIA::

131 914 A74 7hh, (&7 74 A7A Thiv A8447 SHAT

1L V97 &P AN AS SLTC NF 710N

2. Ur PP A78A PUIE AGT mePT av7d 01992491 $4 A4 AN 9184

VI h78L0LP (WG 841 PRI

PUIET BTPAT NAGE IC ALT AALT av 90t 71 (0T aom? PG K180 7184

PV BTTT Nt NAD- A28 mé 19984 “CRIREST GLTE hbTlav K195 LD- T84
PUTr WET A9 M 7184

PUTT IPL NAGE PALT @ PP hEA DCATA TN 9184

PUTT AGT VT NALE £1§ W1 FLC1D- 9184

®» N o v R W
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9. V97T ImA: NA97 @L79° NAA AN hAGE IC ANCTPMPAA

10. AN PART D hed huer ECPT NI AHUP7 91849

n. PANAT CFTE DT hed hydr avpaver, AC aoidp/aomPmP AS 01L70 “I0C

12, AN AnPAA PUTE £4F AN, e POET 91401

13. A0 (LnPAA PUTE PP AN, 1NI° AAGPPNET AG ATPTYN AATPFI4T T401T

14. UTr AGT VIFT Mt APMOTO« AAGPIPET TI4D1T

15. U9 AGT APIPAPNE ATID¢T ORI AAT 90T ATIONGDT 19 aPIPST TlaDP

16. VIF (HY U3 TANS: hovidk 04t ARG LEPPTE NTLIA0T “IH AG DF1a 1744 AP9.8L
a4

1.4. 279k 21 P°00C v

2V TGT 2718410+ hALA ANO LLACHTE ChZH0N MmS AmOOP /0T AG hAa%0 AN0 M5 OL.E 275 T
AG JPCI°C M19PINC hob €28 NTT (AA 10 (Fen149° NTEC AT0A ATAALHE AT h)o74.
AP POTH0T PVIST VNG hEA TSR APLNLE 498 hTTHA:: 076k TAFLPT (7GR OO
PTLAtot PA TTII° ANTRETE 1TGE O-OT APATe € PLE avPGFD-T LCTVPFD- 1M F 10+
OPGE OAT A4 T4 Havim APTF OTSE O-OT aPate NLLAT DRTI° avdtq NEavs. (1A (A LP
PNt N PGk aPAT4F DT LERCa PATHAE AAEFFO-9° 1P1 ARICH 27LAM-F PUIPS ATd10et
N&2I° ALERLTIC:: (FeRT14I° PenPA VIGHE NAL A 104 aPAN: (TG (& T T @A aPaLA A19 T
PALA RTCT TP AL L@-AN:: VIR AOT AL TAOTS 29100+ A7 W18 PHAPL PUhIT
AT 10 R7TE ATSE GATT 2200 ALLAIR:: 14 ATA Thi. AVIGSE M7 MPTL hG ANdAL LUP7Y
ATGE (Havsmet PATH 0T O-0PI° A28 A28 aPfNG Pm.G ATt (AGHTI® P NNt O fT
ATTTPE SAMA:: (LY TG OAT aol8 AdPANAN PHarlaet APT ImPAA ATA AT Thil AAMS
POA% AG RPA UIGTTIP 019710 aPPH 0994 PG AAPPLPT GF@-:: ALY TG+ O-OT 214 A7A Thh,
099847 PoLA 41T WGPF7 ALY APmP ALNA PHY TS aPlB ANALPTF 0P (bt PmuS
NAPLPT AP LLLIA:: (LY TG O-OT 070414« eiPA VIGT PUNICG a0l 8 hT8.0PH (LRLAIP
TICT? 0avlEPET PPOMLBrT Adem(1P ALNA PHATLPE AI° ATRLAPHT LLLIAN::

2. oLE®<7 APANAN P7LLNEANT BhaP T A 00AL PP T

PHUT TGT 9028 ATPANAAN PTLLALAT ShavPT AT aPasePT eointivt SF -

" ooMmeP P

" TAN AQATLHC (pulse oximeter)

= PALA ®PCT (randomization numbers)
" A%

*  AhANCRPT

75



PTG PG +av4994 KIHUT aPASPPT ATGE +SNMEPTF e FalnA (LT HPNMEPT avd s PPEY
ANLAT LH A28 ANANLLT A0 LAZhOk::

3. 79k ANPPT (Study Measurements)
31. PavlE aPONANLY PRT

OHY TGF @O 028 ANALPT (F P9LnPoo-OVFD- At PavlB avaNANLEL P2T Ad::
PZ 12 QI°IOrT avo)(\sB

LU P& ATGE OFavime VAGT AGPT (TSR OOT APATe §FLT v PCFD- 0o mPPOT PR 10+
PATPIOYT avolNer), PR, U-Nt NGAST Pt (LIPT PaPavsPm- A+AFAPT QA TGk avl8 PTLATPNTPE
10 Y P& OTGET GATIIVIR/G NTGT OOT APATE Pavl Ot/ tavlm 0t PPN etT: Pavls
AOOAR: PLI° 0t 927 AILTLAPNA hG ATGE PTLLNLAT P8 TPISMPANAN:: PHY P& U-ATT hed
PATCIOTE avolNem, PR ALPT VIS AGET (PG AT NLPLTrE AdPate NPTV FFOT NLCTPFD-
®LY9° NN+ AALFD- 0990401V NEA 1022 0PGET AAFLPT 0TG-k 00T NLPLTrE W18.at4-
0. mee0E Mt P7LNtAT? 1ICTF 9984 I, 1o-::

» AFAFLPT AATRS NPl 1A AT TITPOP

» FAFLPTF LIV O 0PGET a0LE AGPAMT AGPE U3 AONMC PP

(PGt a8 PR AL POLLDY U PGEY PRavAt avlE AtAFEPT 10

PGk AAFLPT AA TR AT A @948 AAAN AL 19110 aPL8FFDT TP

PGk FAFLPT POET AePARR ATLOINPFD- PEEPT FUFG AG DA aPAN aPOm

» PPGk HAFAPT 0TS E @-AT AT9AT¢ PATINILE:

PGk AAFLPT N PGR ONT APATE NFNTIo §PLTIFFOT (LCTFFD+ MLT9° (N
AACTF @ W18.LADE 77849

PGk FAFLPT PG OOT APATE NATATIar ALDF fUNIPG ANt ATLLTT 9184

1O APPH

PPGEY AP Gt PN AP T vtk N TGE O-AT AGPAtE AT e ALMOPIC:: OHY LH T84
Pa990@- RaPPavs P~ 1IC AIHY FAFEPTF NTGE O-AT AdPAte PALATNTT? N7 Aael8t avqPn(
10-:: FAFLPE NTGTE OOT APATE €PLG LAV N19v28 ATt Pt 10,07 av s avqmk
LOLAIN:: TIC 17 TAFETE 01918 K184 TS T1£4° T ALAT:: TAFLPTE (N TGE OO ANTPAT&
noAr QUIE/ST PaPAL R TC N9v9q VIFY/ST O tavAnt (VNS NCS AL PO avlEPF (oo 3
AL aPaP ) RTCATFPA::
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Pg: 2: av\P

U hEA 276k +AFdT aPAP RTCE TGk OHRLIVFOT PONTH0T aPAP RTC E LA UIGE? PTG
(17 PP ¢PCE 0avl 8 ANANLLTY AG CHSNMLPTT (9° AGParHI £IAIAA:: U hed (TG E OO T
PTLANANT ool GPTF (A ATILEET A HAU-I° AGPLE ANANLLT AS HSNNLPT +10.0-7 hef
ATPLO° LINIAA: : NP (IHY P& O-OT PTLTT aPlEPTF (100 avPATt RFCNFA: : 0TSk AT LPT
PPGEY aPALCT ATRTLN NHCITIM AG NTGE O-0T AdPAte §PLAIFFO- nbmed N3 PN (- LUTT
P avav-iq; 1@ :

PPOTH e AL RPC- TG ATLLLAVFD: PATINTF U-AF AL PaPAe RFPCT Adei: 01- ATEC ATNA
ATAALHE: PATHA AT 02- A8, avFALL PATHA:: avlE@ AFANANNT PATH A F1LD<T Pav) e
ETC IO 0F AL av9q LFCNTA::

07PGk ONT 9014 eRPA VITT aPAL RPC- (HY TTF OOT 274014 U-9° 6RuPA VIGT AR U
PLAFD- RaPAP BTC LFEFPA:: 2V TINT v VIS +aPAAg PP PavAP RTC AT EF D ALTAI®
TN 1@< PUIGET LaPAP RTC O HF 03P T @A (TLTHE YT OLP T AL TRED- 0TLT
LUP? AIHY TCT (703 PE AL +%d.0- NTUTHF RTET AR GFO-:: PUIGE PaPAf &TCT HNAD-
09194t RPCT MOLPPE AL TRED- LTTTF RPCT NF GF@-::

L PA VIST PP (H877 aPAP RPC-LU 0910400+ V95 NTSE @O n9LTHF U0t (&5 F aPpA
NPHF D WrLAavl( 10-:: (F&FTFE v-AF D&T PAPFO- ALPT 01- £14 A4 Thin (&7 ALP7 02- P999°E 9
€7 CFm-:: P2 AL NU-AE PATS DL £94A::

*% 3t PTGEY O FLPTF Ok oo\l P aolBPT

eU P& A0t hedeT PAT (LP? 0aPBans Pm- h&A QA A V967 aP0LFP aolEPT 091940t v\ O
P95 PUNIPG aolEPF a1 AS QT @- U9ISE OOt AL PH1ADF TANFCY PHavAlt av 8
299.aoH)(10F hed 1@-::

hEA 12 BnPA UGk PALIR L EPT

Tee &PC 301 £

hutvk P°CmP T W% NF ehan

TP RTC 302: PACTHG h€% (Gestational age)

V9 CTOALNT PACTHT ALILT (1PLa0 AL OPTF P10l PhATLAD L OmyF: UL AST ATPeRLA “IH

POC AN 9 W4T NeomPP @R79° NACL AnC7(Ballard’s score) 19PMPI° TIDP LFAN::PNACL
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ahC? NaemPd® LVIG+ET PACTHS AL % ATIOP NTLIPNCAT 1K PV9G+E PACTHS A& -\t PACTHS
A% avhd hovd) eu-Ak ACTHS ALIBPT A9The LOASA:: ATPAN- NNACE ANC dPALTRYTE PACTHS
A& 32-34 A°7E (LP7 NaemP e AL 099,940+ PACTHG AL 33 AI°rE SUPTA TINT 10-:: YT
PHOALNTT PACTHS AT Aavar i) P99, 010 0D+ N U-At hGtPF Pt (LIPT PavBavs fm- hegt-t
AL PACTHTD7 A&Y (AP LIANAN:: AT @ heet 0 £A° Hem914 PGT7 ATP9& LINTAA::
ATPAN, U9 (1 35 A9°2F AG 4 POF PACTHS AL9% AL (LOAL: (LIPHI /35 AI°rH/adY LUGA::

VAT D AOLATL 198 PUTTE PACTHS AL (171L9G0T I, PACTHG D+ AF°7F AS P57 A2m)T av9&
LECOAFPA:: UL PACTHS AL D MLTLPCND- PACTHG ALTD a2t CANTIP:: ATPAA, PUTH CACTHS
ALY, 28 APt WG 1 T (LT DL 28 AT Agm)) [2849° 197/ Hhe aPIF £FCNFA:: U
PACTHG W& 36 AP T G 6 PO (LUP7 @L 37 A9°2t A8mp2) 36 A9°7H/6 7/ e a9
28CNFd::

T0% &PC 303: AL

LV hL9% U NTOAL EI°C Ahth avl8 eoLANANNT 7 SAD- QU ALTE 10+ PHYUT TOE aPAN AaPIe
PILLINN U-AT h&T 0 FPTF hot:: PaBavs 0@+ hert 0F PUISTHET ALTE (PG T ATPI& 277,010
AP-OHTF O het 03 £99° PUIGET A% (N%T AGPINS PTLLINA 1D-:: NACTHS h&9% IC +taraqge,
Ot aeAhe U9 ThhAT A% A2m) aP9q LFCNTA::

PPE RPC 304: CADANE: U2
eV TPE (0t Adt PCRPT PAF ALPT 0TLaPMD- A8 IO, F M-

0l- (19°T (spontaneous vaginal delivery
02- NaPAs e ¢31H °T (assisted vaginal delivery)
03- 1P& T19( cesearean section)

PPE £TC 305: PATIC AT (Apgar score)

PavBavg P Lk P hG PATPNTT @ Lk ATIC At 294

TP &TC 306: VI LOAL PilL@- hOL+

V9 LOAL P104@- Ph-0LF aPm7 aP1Aé £o110@ (194-9° F 10

T2E £TC 307: a°LF (TLANNNNT OPT VT ATPnlA “1H hriariNl N1919°F 9°7 PUA LH Ad6T 10C?

ey 1L Ut A2enlA <, NrFavI00F I A20F avlE @< AANFANANNT TH LAD-T PLH AT ATIDP
PILLA TOB 101 PERM- AT h& T N FPTF AT ILDT A% AG 8L AP L1NAN:: YT
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ATPRLZA I, 0 F W8T av1(l avZ8 A PUITT ANST aomPP SFAA:: PUTEY AAS1. N7L.0 AT dPAl-
avmPP OFAA::

“VIr? AT%RLA b QTarel0L.@- O19°F vt A%t 10C?”
“AET7 ATPMLA U haP T (9T °7 LU A%FT ORTII° LLPPT hOLPA?”

NHY O FeRT78 UIET AAS1L ATP@LA L a0 R7Lav T ALOFD-OFD- 07U A TICT i A7
NP> A%ET KNP0 00 aPCRT R FAN:: ATPAN

“VIr7 A9PLA I, PaPTNA@+ a0 &Yk hav@-(% (4 10+ @27 h@AL (1AA?”
TPE £TC 308: UTH/S PMNPTLONLD- RITONLD- NI°7 %L1 HE, 102
ALY TP NFHLHGT A%166T @-AT DATE NAL aPANT AF4T LTAN::
TPE £TC 309: UTH/S L8 hTLANGNNT $7 0471 274 A14 Thh TRCINT/AT SO-Ph?

LU TP% etavAhrt avlE eavlE ArNANLD- NAAD- PVIRT AT aPmeP LFAN:: (11.mPPOTI° “IH,
AL TAD- RINOA:

“AAST NHY &T APE @R7T9° AMA Q@< 214 A4 Thiv ARCOTUNT FO-FPATU-?”
heA 2: tnPA VI9E PUhIPT ool
TEE £7TC 310: Ut F@AL TI°C AI°7 PUA I OIS TR OO 82107

LU T VI DTOAL (AA ATSE OrFerdmet PATH0eT OO L7 NAA PmuS 871 @O AI°7
PUA UM (PTF/NAIT) K2LPL ATIOP PT,MPP TOE 10+:: 2V TINF UTH ATST OL+avlmet PATI T
NPHPDS (14 AA PUNIPS +RI° DT PUNTG AT AT 5P NPT ATGE (Favldamet POT 0T
@0 NHY 0&F vh9°G AP hom 034 0097, 75k AgeFhd® 107 Dkt @279° ©L m.s -+t (110
LG D QavBav 0@+ NPT ATV MLEF U= AMPAA aPaH() AAVTF@<:: TP AaPavA( U
PUNICG CL omPg® MLTI° PUNIPS NCH AL aPlB M- AA PUTHY AST aPmPP LFAA::

TR RPC 3N: VIS OL POATHA AgoFhI® (oo jtava) WL htit PPARET 4787 RASH/F 10C?

2V TPE P MPPD- VIGE DL PATH e (ALt PINFO7 P77t U3 ATIOP ALPT AALTE TS ATl
avp\( 2hNATA::

U. a1 8.071$9°
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A. 0PN 40 L100A T 14405 1T

. (L0 60 LNAMCAT14-4.0FT T

av, (13 TAT PRTav A RaPACIL AR T mC
w. 1LLTASAT &arnnALaPOCI2 AN TP M

l. TP0t

TEE BTC 312 UTHS OL PATHA AgvFhe® hin/F £9°¢ NxhaS? vheeg +LCINT/AT INC?

LV TP LT MLPD. VI AU-T ATSE PFavlmet PATH 00T @A AgeFhg® 1 (A PAhALE? vh9PS
TGt AG AATITTET 102 PPPRM- avA( “AP” DRI “ANTLLIT 0T L AT PAT ALPT T PR+
ao\( “4ANTL219°” NPT TPE RTC 3137 314 AS 315 SHAAN::

TPE RPC 313: VIS OL PATH A AeeFh9® mn/+ T°C PAhOE? vhI°S SN+ NeFT D~ 4011
KhAE? 10C?

2V TPE A0t A% Poet (LPT NAZE NAL aPAN ALTLD- &FAA::TIC 17 AV DM@ PAhOE Y
vh9°s 427t WHHEHS T AT16-65T D-¢h, NPT PHAM@- PANALST VhIPS 921t AA A emed N7L.AD- 0 F
AL 944

TEE £TC 314: UIHS OL PATH AeeFhe® hi/F BC NANAET VhPS eHLL0F AT PUA IR 10C?
Otbamet 0FPTF AL 0.0« LH 296

TP €PC 315: PLF NTLANANNT OPF VIH/S PR THESHA KhE? vh™s AR INC/TF?

vk PCRPT W18 Lavip::

PPE RPC 316: a0lE M- haoO(AM N+ ArT 24 (% DOT AVTH/S, PVIPF TINFTq av LYy -pf
APt/ PT I0C?

natvk A99-6F A28 ool

TNF@F: ey TPE L0l av(NO L8k havBavs. i 24 (% N AVIGE PUIRI® TINFTA ao L7y fof
TATEFO NINC PTLNLP PP+ TUNF O LOLHDIN:: LUT° TINT avlF Lar(-NAN Lk PHhG -
nA% Tt AL hiINZ T~ T MEPD- PavlE avA-NA L+ NTLLLANT 7 $&° hAD- 7 A%t EI°C
TAPTO- P14 PUAPI® TINFTA ARV AFT 102 AIPAN: PaPLE aPA-NA(: PTLhGDID- $49% NSt 8:00
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A% AL NP1 TPRD- 2. MEPd- NGCN A% T 8:00 A% T BI°C PHAM-TT PUAPI® TINF10 av &Yy -fF7
bl

TPE RTC 317: aLF LrANAN LE+ hovavs. (& NI4T 24 A%t O WIHS AL P Lhvtiet
T0&t THOCTD- NC?

2y TPE Pavl B avANNNYZLHE havBavs. (141 At 24 (G OAT VI Vard° ANFD- +9104-F +IAM
AZRI0C ATIDP LTI MPP TR 1M-:: TORM AWLTE TG AT T avavp\( T CNFA: 1 PU-NI° ATIL-6P T
aPA\N “hNTOEIY DRI “ARFDPIY” NPT TP BTC 318 LHAAA::

TPE EPC 318: 9ol Par( 1A 1.4+ havBavs. (&4 NNt 24 (93T O-AT 29 htat To10eT MVIT/S.
AL, AOPT Il TOCT®- INC?

LU TP Uit NTLE £TC 317 AL Atavlmet 0t AOTF I A7L+H20Mm ATIOP 299MeP TLE 1M-::
£V PPE avav\( 910D (PP €TC 317 Ataolm®@- +0C \F 1D::

h§A oddt: TAATS: eH10T AT hed

TPE £TC 319: o228 N7LANANNT Ot TANTS ¢+ 1A0 heHF@- UTHS PADFH hFA AL 102
tHHeT OO0 AT1667T OO A75 F gavlp::

TPE £TC 320: 0PLE@ ATLANAONT OPT TANTS SHIANT PPREET 97 10C?

2V 7fE ik A1 AL TANFET AT 9°N19T LIPS K HNAD- 91,300 AdT hT14-65>17 PLH
7 TANTSET ISk AT AL 9730 AT AHE0EAT ATI0P 0T, MPP TOE 101 TANTS: PT1AD-
TAMTET AT PPN AP S FAN HOAD: NFHAHG T AT16-657T O-¢n, APT 9°N729T NPT A 2mdd
PILAD- 0 F AL JoNTO+E 294

TP &PC 3211 alB@ NTLANNNNTF OPTF TS @ AL PHIAD- TANC %81 PG D~ 1m-?

2V 7LE U-NT AT1465>T TINFIC 0OLbT TAATC AT PenCP TANC P00 GFO-:: -0k TANTC PTAP
TAOTC A1010T AL hPA AA DA 2P PTLAD- AL PTANTS: 427 1094 ::
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h&A 4: NPT D- ¢Lav®- POAS. .PA VT PUI avah P P&

et m%9y, 0 1 2 3 AmPAL
omt
PUNI°G NCe: PACTTHG W&, h36 32-35 28-31 n28 a7yt
et a7k a3t b | APt | g
AL 647 65+
VIrT A 15 [GEZRNEN 7% (A2FT | Ohdd 1 | AN A TAP hT1PAE
anzeF a1t Theto | (95T ATPAS (ARG
Oteno1s | theto- | (95T +he -
eat T1C 17 +heo- (en14
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Annex 1V: Training manual for supervisors (Amharic version)
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VIS AG VIS F P14 AeEE, hheh 012020 914 A74 7hin 1477 hol7i0F 10 oot @f 9o Navt
ATl AL CHA:: LU-T W78, NATEXP P14 A4 Thh, aopt havamt QAL AVISE PrL.AM@- PPIT
AL At PPCIPCT AATAGIP:: PAUT TGT 214 A4 ThiL AehPA VIS 27L.AMD<7 O+ ATI0P £28 HL:
PPl m-::

11 279k 98T (study design)

PHLY T9F 92T randomized controlled trial (RCT) 1@<:: &U P79t 481t TPI° AL 9.OAD- P+ALE
AL 7AR AT (AD T D« GAI° AL (AH10G 27T EF DT -t NTATPLD- PG AAT IC
NTIDKLC 8T ANt AFPPCT ATRATN ORI AANT AP TA ATPONT P7LLEAT A PTGF

O mAF7 ATINT T 1@+
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OHY 79T 927t OO TET 0191.LC10- (@ N(+L7 HNFAD 7 HOAD- 99147 HALE MNP
MPT (interventions) (LS4 1TPGE D-OAT AGPAFE PoL00lmet +AFLPT OL RILY (-&GTF ao-¢e oo
PP 0L 1D-::

1.2. PGk TAFLPTF

(HY TG QT 2744 h.0H.2 2010 2.9° AON Az 2010 2.9° O+ O+ @-QT h 28 Adh 36 AT
av(v PHCTHS AP O-NPHOALD NTPEC A70A ATAALHE: PATIA AS (1974, a0 FALe POTHA
AT @+ AaeFng® L1+ NLRPTFD- PLavd®- P+DAL. cPA VIST GFD-::

1.3. P79k THAFLPT ALTLATFD- 091y O CAT

hAL (' FmPad P1LH 180 O-AT OL v-\k PATI0T 2710 éPA VIGT Ut PHY TG Aehs TAFLPT
LR OPSE OOT ATPATE LT AT 917 P90 FAD-T avQd.Ct LT shPA VIS F SFm-2

* 28 Adh 36 A&t avf PACTHG A°7 It avhhd PHOAS

oo B@ ATLANANNF OPF CTAT OLI° TCET PANAET VNPT AL LAV

" AGRFFO 1Tk OAT APATE §PTFO7 apmt AG 214 A7A Thi 71849 279 Fie
1.3.1. 075k O 2°124T$- VST

*  PA@IFFO AL TAATC a0t L9104 DTFD- VST

" (9°CO¢ LM LRI PAT @-OT LI° P&AN LAIMTIT D

" (9PCaPe OHLOTIM ORI (9L PULFe ANC PHOAL (T @R7T° PICA T9IC PANTFD-
»  aoZ% v 06 PLI° 0P& 115 UhIPS OHLLIATF D

o B@- 0TLANGN0F OPF PNLYE PAD- (continuous type of KMC) £74 A7A 7hi, ¢€ave.
14. P79k MO M7t (intervention of the study)

1Y PG @QT AL MAS T L7110 NAD- 214 A4 Thin, @R79° P2 IC AT PALEH HE, 10-:: 175+
OO NP VIS DTS vh9Ps FA hed o-O07 1@« ATl her- grba V96T N999PEL 0T
hTL.am@- vhoes AP aehne TAATS havtak DANC LLPPT AQPLI® AG N1 “1H 274 A7A Thh, AL
AT BRLIA:

1.5. 7aE 2Q19°0C U2

U P PU1.L21@ hALN ANA RZACHT Seh TN MG AmAND F/0F AT NA.a ANQ MS (LE PP6
AG 9°CIPC NI9°10C 1t P& NTT (AA 102 (6 149° NPERC A70A AFAALHE AG hD7e,
aFALP PATH0T UG VNS hed TGk APENEL 498 ATTEA:: 070k +AFLPT N TG OQT
PaLAtSot PA TTII° ANTSETE (PSR O-OT APATE € PLE avPCTFD-T LCIPFD- N 1me F 10+
ONPGE OAT A4 T4 Favime APTF OTGE O-OT aPate NLLAT DRTIP avdtq N avs. (1A 1A LP
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NIt N PGk aAT4FDT (LERCM POTHAE AAEFFO-I° 1P1 ARICA P7LAM-T PUNIPG ATA 10T
NGRI° ALLLPIP:: N TenT149° PenPA VIGHE DAL A 1849 aPAh: (TGE (& FT @O aPavlAl K78 Fiv
PALA RTCT TP AL L@-AN:: VIS AQT AL TANTS: 2910+ AL W18 PHAdPL PUhIT
AT 10 7778 ATSE GATT AN ALLAYR:: 214 ATA Thil AVISE M7 ML hG ANdAL (LUP7Y
ATGE (avlamet PATH0T ONTPI° A28 AL avfN5 MG A1 1Nt (AGHTFI® 1PT MANT AT
ATTOTE AMA:: (HY TG OAT 008 AcPANAN PTorlmet APTF AmPAA A4 A14 Thh, AAmS
POAS AT nbPA VIGTI° 197,10 avPH 99 0 PG AAPLPT CFD-:: (HY TG+ @A 214 A7A Thh,
0994 P94 t4<1T WGPF7 AR APmP ALOA PHY TG aolB ANALPTF O0PTrE (vt PmS
NAPLPT AP LLLIA:: (LY TG O-OT 270414« ehPA VIGT PUNICG 0028 h8.0°HT (LRLAI°
TIC? PaPLEPHET PPAML-PIT APmNP ANA PTAFELPE AI° AT4LAPHI LLLIA::

2. aolBD7 APANA PULLNEAT Shav PR AT aPAL PP T
PHUT TGT 9028 APANAN PTLLALAT ShavrPT AT aPasePT Pointiet SF@-

" PaomPP Pa

* TAO AhAL7TC (pulse oximeter)

*  PALA ®TCTF (randomization numbers)

= A%GPF

*  AhANCPPT

= Acant
PTG PG +a0LT14 RILUT PALEPT ATSE +SMNLPT P F0LhA AT HSNNEPT avag 8P
NALAT LH APlE A-NANLT QA0 PaLhOA-::

3. Pavl% OO L&t ¢ PTC ANLALTT AT GATT

AP T% TG AG 9°CI°C 190840t OPt 04k PP 10T A GATIPTF LT4Fd:: TIC 7 TGk I°I9°
PUA (LFPL AG e Ok AP VANTT BH (L1A9° NhLT8 % PTGk TAF 4 Tét PAD- avl8 hith
ANTANAN &40 TGR PTLELD- PPIP AG HATTTPE AGA 10-:: 0avlE Pl (M FALIP OTHALR ALTAP
VANTFT @H (aPhat Navne- ATILITT ATLNG TR PITO- PPGE ANA 10+ PHU TG 947 TGk
N71.LLANF D POATH 0T OO L7.AMD<T PMuG A1 NN Pét DRTI° MPATINE OO PoL0G7
AAPLPT e0NPT 48 AavavHy hQLAIP:: (IHY TG O-OT LHAMSDI° P1 NP4 Po0.LL MR OT AG
PoI0tNNe ACTPEPT Navte GATPFD- U-9° ATGE PHavsm- VIS +arAag, PIPT A0t A19.0TT hS
PTG RI® DMyt +aPAAe, (IPT aPhhe AP%AN ATINFA 101 LU TSR Pmld AL AN TG SH (H1a0-
VA AL ATLAM®- avLIPLT). L NGAG UPT ArFPoA LFLPA:: NAMPAL (HY TG O-OT P91.84
hTd GATIPTF eoLntaT SR
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" (174 A7A Thil (R8T OO P94 U-ed® UIG7H +avaae, (IPT avAle 214 A1A Thi, 9184 °F D7
AT

*  PPGE TAPPET (variables) FaAAL (U1 aPAh: aPANIFOF AT

" (AOUFE@ AP AGPHINC AVFIS SPTT PTG ET SHAT AR ATID-Tt

" PPGE AATLPT eI BT NOMTIFO ATIOP hG AATDRL ST PUNIPT ACST ATEOTT
AT

4. aolB N"LANGNOT I RPTC ALLIAVED: P9 L8AT

OHY PGT OO MFSNNEPT Fedt FATEFO 2P PC ALLAVED: NTLI LeAT avyA 2990+t
PIPE CFm-::

PGk FAFLPT PG OOT OL Adt PTG &FT 090001 1L+ (randomization and
allocation concealment)

PGk MAS T SHAT

" PU9GT POF aPANe PRT Povav-At 1L

PGk MAS M NendPA VIR ARALANTAD- LT TFAD- 21700 147

PTGk FAFLPT 0TS OAT OL Adt OTGT H&TT P72 T e+ (randomization and

allocation concealment)

LV Tt htutet PORF NTLART 1ICT A8 PHUT TG aPA.CF P90 enPA VST OTPGE @A haet
vt (F&STF (AT OO 29,0081 o 10 (ALA (19PP 102 QYI° 1At VIGE hu-dk (&G
A7 AdPaplAl Altd AN ANF@- TINT 10-:: ALY TST O-OT LUTT ATI&4 NhIPTeAC (&TBC
ATINTEE OHHOE. CALA RTCT ATAINCT AL L@-AN:: RTCE NTGE OAT PoLATE hOW9 % VI7
PG @ (877 M-AT aPAt§ WT8ANT ALte NALANT aPih AdPOAT 29,0101 GF®-:: RIHY RPET
nEHOE. RA 097048 AG PLI° +htie? AP aPAn: &TC (H9.0F @ 70 P T o Fio-
tPIPMPA:: 0avlE aPANAN: L8+ NTL.EarCOt LH 70 FPE ATGE +SNNLPTF eo0am- L7 P75k
TENMGPTP 70FPE (@ (PAK ALITFO NTILTANT 0 TIaParT LTCAFPA:: £avlE A-NANLPT
PPGET P4 991090 VIGTT 0AOE L VIGE (915D« (&7 @OT apav-l AT4ANVTFD- PT1amP
VALY eFEMMEPT CIPGA::

RILY Z03PTF ATGE ehavimet VIST hGPT 0TG- O-AT APAHE §PLT arPCFD<7 haLad ¢ £:4n
N§6-9° aondst LAVFD-9:: A9t AGT 0TG5k @-AT AdeAte ata1ol (F o0t 7703217 e1C
PLI° thrtA NaPhtd Arendk LRLIA:: PTGk TAFLPT (TG AT AdPAtq AP F D7
hav\9F @< (4 275k ool ANANLLTIHSNNEPTI P 075 E A0S VIG+E MPTT D (1877 avav)
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ATSAQTFD N§8I° TIOP PAVFD-90:: (Hen99469° 703 PFE PRPC PLI° N HAFO-7 AAMNP aPA -
aondt AQTFm-ge::

42. PGk AP MOt SHAT

nAL AP A7 HPNL@ HY TGH O-OT A28 MAP 1M LTLOALD TANTC hevidk (6 AT
N"L1A0F M AVISE PULLLANTD- P74 ATA ThiL 10-:: PVIGE AGRT ATEE ALAA TANTS: havidt 4+
AANC £EP hS N7LIANT OPT 214 A4 Thil LRCTHATFPA:: N1k TCFhA aPlt AVISE 214 A1
o (Pt 091.8410< PAAT® PMuS LCB-F LOMM-T 214 A4 Thi, ALL-4A PRI okl aPlt A8 (Y
LUGA::

421 214 A7 7hi 027 P14 A7A Thi A84-4 SHAT

V97 hGPT NAA AG SLTC NF TIANN

V9 T A28A QUTE AGT mett ao7A 09184 $4 A4 A8 Thhe 7184

V9 A18L 0L P WGk Lit avLaq:

PUTHT SBTPAT NAGE OC hQT AART ao+ 00 (T 0 aom? G A% 184

PV BTTT Nt NAD- W29 Mmé 09949 “ChIRE-6T GLTE hbTlavD R85 LD- T84
PUT AET W8I mé T1LL

PUTE P& NAGE PART @« PP NGA ICATA.ThN 7184

PUTT ATT VT NALE £1§ K1 310 7184

V97 QInA: QN7 0279° (AA AN hAGE IC ANCTPMPAA

PN PALT @ NGA W ECPT NFT W80T 7184

PANNT P TT @7 hed vk avpavssy, AC oty /oomPmP AG 070 TINC

AN AnPAA PV 41 AN, P POET TIL01T

. AN AnPAA PV OPL ANANL 1N9° AATPTOET AG AP ANTDFIGT T01T

PV AGT VT et AMOTF@- AAGPPET 914017

PUIE AGT AGPTPAPNE ATID Gt ORI AT H0TT ATIONSOT 19 PP TINDP

VI OHY U373 TAQTS navidk 044 AANC LEPPTE NTLIANT I AG DA (A 27988
LA

= 274 A7A Thil (+€7 9028 earANAN L+ ATThI T PTLLINNND- Pavl G avANA(LE P& PR 5
-

—

© ® N o 9k WD

56 585 =5
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43. PnPA VITT PUarge apAN? Pb ATPAN PLI° htd

(LY TGF OO OPITTT 2210 AT Thedt PTLENLAID POl 0avlE aPANALY PR PePA
VIG5t e9PF avAlLe P& 10+ :0enPA UIGT 09OFF U d avAnLe P& A0 mETLPTF Pat AP VIGE
TANFS: ov1dk (41 AG DF1A OBA PT1.TEFO<7 0901 avm? AgeAtt £1A91AA:: 2V9° “IAT (HY TG
OQT 2V PR Av-OTF 10 LIPAN TINT 10<:: PHY P& mRTLPT (O N TF@-:: RILYIC Pu-sS
MEILPT (PACTHG K& AS 02T v-5F)F 0002 U-5F MRTLPF (P170C aPhA+(CE 9277 (LA
aORLET hG NATTR WL NHE.C PTLLLE 1828 hTéT avdmC) AS L4HLNCEN Ui mE LT (PAN I°F
STt AG 029° @-AT PANAE? oM7) GF@-:: K1Y mEULPT (AmPAL h 21 Oyt PTLANFD- ALY
AP MY, h 0-3 1A At Omt LANPA:: 1TGE O-OT PenPA VIGTHET 0Tt 0P v
PIOFPAD- 1CA VI5ET P14 ATA Thiu AR hI°FLCITF@- 1Ch SHALT GF::

431 P1AA7A Thh, (87 SnPA VIGT 29°F U323 oA P& ATPAA $L° Thtd
1. £14 A4 Thhuo- rbBavs hANG L9 (A QU P& Aadvav-Ast Q+avfFF@- 1CH 14 A1 Thi,
P FLCI0T (o AT PP (998471 PV &F A45 L0I&T M990 PUIRT 029 U5 AS
P&t WrPOPO, TIPHIANNT
2. PUTr 01T U WG 04T ATPOAPA rFaPHIN NAA ATGE GATT STHOED7 TAN Ah. 7%HC
W95+E PAIC N AL 1992:4°1 PN 9> &1 AG 229° O-OT PANALT aPm? FAhAT::
Neeem TANTS NUTE AT AL AT RRLIA::
4. TAQTS TI0P A28 haP PUIGE PFT v d aPAN® P& TAQTS hovhdrk 044 P104@<7 +araae
PLI° it oohtd L9PAA::
4.32. 0719°¢L (27 OAT PnPA VITT PPPET v3d aPANY PR ATPAA PR +hrid
1. ALO NrA®<7 hUTr £9° OC O-OT PI°FON®- 1CA UTr TIPS OO AT8A &FT A 45 LT
0799t U7 29T U-bF hG 04t RTPOPA, FaPHONT:
2. PUTr 01T UbF WG 04T WTPOPA rFaPHIN OAA ATSE GATT STHOE DT TAN AhATHC
W95+E PAIC NF AL N1912:4°1 PN 9T &1 AG 229° O-OTPANALT aPm? FAhAT::
Nebmi TANTS NUTE AT AL AT9IA RRLIA::
4. TANFE HI0E A28 AAP VISR 09°FF v aPANLe P& TANTS havidk (&4 L10L@-7 +arang,
PLI° it oohtd L9PAA::
T TANTS: PAD< W+ A°1C AL NPT TAN AhA. 3H4 TAMTS: AAANT PACIC DT AL avf/9
LTCNFA::

4.4.  OPOR M0 M0 OTTER TAFEPT AL SahFAD- 07790 T4

£74 A7A 7Thiv Qenda VIS AL ALaPM PTLFAD-ONTGT OHLTM WS 67°CH e84 01190 14T
PAD-gP:: WIRDOP° (IhPe-1.0+ AVIGTEI® Ut AGRFFD- 07L0m@- NCh PPPT Adet:: 11C 07 0&TTH
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AT 0700 T4 (LPARTA NETIT ATIDP AT ALALDT PUNIPS ACHT AVISE aamt SOFA HEE:
07PGE OOT 9LATEFT PeiuPA UIGT 00T av(-NA-N L& FEIPC AONTLLAP &40 WA W80T
TG4 WAL T +T3EA:: 82U htFA 291.004.A10+ -0k P14 A14 Thi, (=&FTF T4t (AT 274
A74 7hh, (1877 AG OHoPL: A1 074 A74 Thi (1&7 OAT ATLATS UIGT 10+

4.4). YN0 BT S7CF TILLE P
(LY TF OOT LRLAD- AG NOTT D PavlE aA-(ANLE P& 01700 T4 F S7°CF T14LE PR 10+
2y P LILPPAD- YTt 01780 TEF A8 mar@- nJAN 10+ Y95k 07700 T AL TIITD: ATIDP AT
ANLALDT VPG Ageimt avl 8 Lar(-1a) 28+ NtEav /(i L AT0E AQNTLmSPPOT 10, AMIOTFO-
ooy NPCOT o dtd COLAIA:: (LY P& O-OT PTLTTF V-9 TEEPT NT7PE avPAt PANTFD-
LUP7? 2V P& ao At NavBavs. (4 VT ANLALDT VNIPG A1 avZ 0047 T1201T PALAIA: TP
®TC 601 AN 610 LAt PERPT 18k OA ADMaed- Y97 “17rt ATIOP 0TI meE TERPT GFm-::

TP 2PC 6NN KT 67°CT 994 AT ANLAT?

LV TPE @7 QUTET b TR0 18T NI 677G AT1LL AT WL ANEAT ATIDP BLAA::
LU TNt VT Ui AR O+an, 1@ ATINT POFADT PRI ATTOP PTIMPP -

PPE RTC 612:h014A1 PUNIOS avlE

LU TP VIt 0L PATHA (10 P10LD7 PIPCOPL- MMyTE PANA AG PANL-PS TPCaPe O-mutti YT
AOASTFO- 0104 a1 AG havds av( A 04+ PINLD7 8mG U= P PAAA::

TP &PC 613:07700 %k (PTG @+ PavlE ao(ALP hGd 10-?
A% 9°Cem, N F gavl T
TPE ¢TC 614:hLhidTt @O VIFYST £2M@ L2 1 70 5T P15 @< 102

2V TLE VTr 9°7 Wt 2110 9T A8.o0mar®- AT10P 2T, mPP T 101 LU TEE NLIPANT “IH,
MO0 09,100 11C 10 HAT PTLAAD- NPT heT Ol AL PATAIPL LTI hHY Nért e

P9 ®P 1IC (LPT 10 1 Y9 OFAAL 9N, AL 1700 TG BT ALTTIPF AATLTA DAL NAL aPAN
ao(\m-t SFAN::

T8 615:07701 T4 FE hthak (AA UTrT ATPCET 977 heTE ACPPRPT +O052
V97 AGPCAT PT.ON%T ACIPEPT ImPAA (MHCHC 9PaP T BFTCATFPA::

ToE £TC 616:077010 M4k hrbhdt (A VIS MG UsF 9°7 981 UsF AR R1TA?
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NFHEHS T ATI6>T DO W78 Lol P:: U9 NI V9 9T Ot P7:OC AG %ot PPVl A T8.0-9°
P9t avY(\l NHCHC L9%::

4.5.  aolB NaeaNAN 1Lt O-OT P94 T4 APTF vAdr
4.5). PaolB ao((A\N 1L+ +SNNSPT VAL

»  av/8 oA NaPPavd. (14 ANLALDT AAMS aPD(0L:

= a8 ANANPTT TITH

= RUIGET (1T TINOP

= Qa8 aoANOA h.&ET A

" 274 A74 ThiL OFRLIATF®- VISt P10 AT NOMIPED- aoli A WG 477G T4

» PaoMEHET a0 1T TUDTIT KT A PAPHET aom@BT ool B ANANPE hT8.L7ATF O+ 7184
RPN PARTT amEHT (AN (PANAN ATGE ANHI0S TT0LhA

" ATGE OO TPI° AL PTLO( PMEHTT AG aPALLPTT avi A

4.5.2. PPk ANTN0S VAL

»  Pov/% oo L&EY TINFANC

" AQATL PR NAMSPTT A0PLE ANANPT AG +SNNEPT avamt

" ATGE ANLAL PP APPTT TP

» Pavl S av(A LeET (°0OT 7 avdMMC

APl ANANPT AG FSNNEPTF AEALDT £9§ avamt

heols ANANLPT A rbSNMEPT OC AD- AFCIOrT aPAlt N&S avg.o9°
»  PPGEY @Mt TI0Leh T
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1. 274 A7A 7hiL AS4 SHAT
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1.13.
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1.14.
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PZ 6:2770 9T 67°CT TILL1E PR

601.°PAT 0 aPAL ®_PC: [ |/

602. PPl T4 @A\l *TC:_ | [ ]

603. Puhy°q hCe ¢7C

604. PUTr/S O°

605. e

606. eHOARNT b7 (PUOCIAI): | | ]

607. PACING WL (AT°FHPD):) | )

608. N@-ALT v, P14 NLA (4-9°)

609. of. POTHM 0100  ¢7 (P2/OC/99°): | | | ]

610.27790 9k eHNATOT ¢ (POC/AI0): || ]
61, P7180 TET TINOP AT ANGAL VS FTT?

1. PenPA VIGFT &rEC 919T0C AOdAT OAINC

2. AUR®F AN P 07790 4T AATNC

3. >t ganta errea 4t AATNC

612.Pv9'+ PUNYIPG av B P

613.2772°0 %k SHhATE- NPFT @ Pavl 8 avaNANNLEL 1LH 10-?
. TAOHS hevhart: Nét 3. TAdFS rb1a N7A

2. TAOTS 09L90F OPF

614.n7LtAt @A VIET/ST LMD Lot 07T 14T ST O 102 (hATE (AL aPAG AT
£TAd)
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1. fathrFhnA Atid4.a

2. ao40 TP

3. hah 03F et 0AN 9> &t

4. héah 0AL o1 2AN °F &1

5. PL9° @O PARNET aPm? hah T 710
6. PPDLP heD

7. 0A DA 2700

615.27790 14+ hrhhAT 034 VIF7/ST AGPCET 9°7 AT ACPPEPT 0052

616.2778-0 T8k At BA VIE/S 907 91 MG U=z AL 2150/ T150T?
1. 0 e A9 /AT19I0 T

2. (WhY°S ACA AL 105t
3. PhA/PIAT
Ot et P (P OC/ G.9°): | /A —

" Pt oYk

10 TET 7°CF £RL1M- AD+ avx A9P:

P10 rok ¢7°CT PHRLNT PUPYOC/AT): | ]
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