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Abstract

Tanzania is one of many nations attempting to decrease the neonatal mortality rate (NMR). Kangaroo Mother Care (KMC) is
one method recommended by the World Health Organization to reduce NMR, particularly in low birth weight infants (LBWI). [1]
This paper examines implementation of KMC and potential barriers to successfully using this method at Nyakahanga
Designated District Hospital (NDDH) in rural Tanzania as part of a broader study of maternal and neonatal mortality at this
facility. Retrospective medical record analyses of single births (N=14,858) from 2009-2013 at Nyakahanga DDH shows a
perinatal mortality rate (PMR) of 56, while the national average is only 21.[2] The number of LBWI is also elevated (11%)
compared to only 8.4% nationally. The high PMR and proportion of LBWI demonstrate the importance of implementing KMC
with high-risk infants as one strategy to promote survival and growth of LBWI. The barriers are assessed through personal
observations and an analysis of four cases in which KMC was utilized during June 2014. This investigation found that although
the hospital and staff want to implement KMC, barriers include lack of education, lack of staff to train mothers, misinformation
about and lack of resources to provide adequate infant nutrition, and lack of supplies. The KMC initiative at Nyakahanga DDH is
indicative of the hospital’s continued interest in reducing NMR but also highlights the increasing need for resource provision,
clinical training, and educated staff in order to successfully implement the technique.

INTRODUCTION

In 2000, The United Nations Millennium Declaration was
adopted paving the way for the beginning of a concerted
effort to improve well-being across the globe.[3] Healthy
beginnings were an important part of this initiative, so many
nations turned their efforts to improving maternal and
neonatal health. Countries in Sub-Saharan Africa were
actively engaged in this ongoing effort since the maternal
health indicators and neonatal survival has been lower here
compared to countries in Europe and the North America.
One of these sub-Saharan countries, Tanzania had one of the
ten highest neonatal mortality rates (NMR) in the world in
1990. By 2010, this country had made significant progress in
reducing neonatal mortality through a number of initiatives.
[4,5,6].

The death rate of newborns continues to be magnified by the
deaths of low birth weight infants (LBWI)(defined as those
weighing less than 2500 grams). At least half the neonatal
deaths each year in Tanzania are low birth weight infants
(LBWI)[5]. Three main causes of neonatal death, accounting

for 88 percent of neonatal deaths in the developing world are
infection, intra-partum-related conditions, and preterm
birth[6] . Within Tanzania, inadequate antenatal care, home
delivery without skilled birth attendants, and failure to seek
timely care in emergency cases are related causes of
neonatal death. Generally, all of the top three causes of
neonatal death are preventable and treatable if healthcare is
sought in an appropriate amount of time. In addition, deaths
may be preventable when due to complications of LBWI[6].
The current rate of LBWI births in Tanzania is 8.4% [7].

One low cost and easily implemented method to improving
health outcomes in LBWI is Kangaroo Mother Care (KMC),
a program that involves skin-to-skin contact between mother
and infant and exclusive breastfeeding while hospitalized,
continuing the regimen at home once discharged.[8] KMC
can be utilized to further decrease the NMR in LBWI. Other
easily-implemented treatments such as warmth, feeding
hygiene, and early treatment of infection could significantly
reduce these NMR numbers.[8][9] Of these solutions, KMC
addresses neonatal temperature fluctuations, prevalence and

frequency of breastfeeding, and hygiene when implemented
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in a healthcare facility with trained staff.[8][10][11] In
addition, one study found that compared to traditional care,
mothers who performed KMC produced breast milk for
longer.[12] Several studies have shown that implementing
KMC in a resource-poor environment is not only possible,
but extremely beneficial to neonatal outcomes with the
added benefits of enhancing maternal-neonate bonding and
lengthening lactation.[13][14][15][12] KMC has been
shown to decrease NMR in large LBWI, those weighing
between 1,800 grams and 2,499 grams [9][8][16][11]. One
study found that although KMC was beneficial for all
neonatal outcomes, its effect was even more pronounced
with utilized with LBWI.[15]

The current project takes place at a rural hospital,
Nyakahanga Designated District Hospital (NDDH) in
northwestern Tanzania. Research by one of the co-authors
indicates that the perinatal mortality rate (PMR) averages 56
at this hospital compared to a national average of 21 for
neonatal mortality rate[7][17]. This is of special concern
since perinatal mortality only encompasses the first few days
of life, whereas neonatal mortality includes the first twenty-
eight days of life. The difference between perinatal death at
NDDH and the Tanzanian NMR has resulted in a number of
hospital initiatives seeking to address neonatal mortality. It
is especially important to address the preventable causes of
neonatal death. In many cases, perinatal mortality and NMR
at NDDH may be indicative of delayed presentation to
healthcare facilities for delivery after attempting home
delivery. In addition, eleven percent[l1] of deliveries at
NDDH are considered LBWI. Therefore, it is important to
have a system in place that can address the unique health
needs of LBWI[2]. Yet, there are few support services
available to monitor and respond to fetal or neonatal distress.
After delivery, neonates are kept in the delivery area under a
warming light until claimed by the mother. Skilled
attendants who are present are trained in maternal care, not
in neonatal care, and are focused on the mothers in labor in
the adjacent Obstetrics area. A normal day includes 10-12
births, straining the already understaffed Obstetrics Ward.[2]

Implementing KMC at NDDH could enhance LBWI
survival and lower neonatal mortality helping to meet new
targets set by the Millennium Sustainable Development
Goals [18] and the Tanzanian national government.

RESEARCH SITE AND BACKGROUND

This project was completed over a four week period in June
2014 at NDDH in northwestern Tanzania. This health

service provider serves a broad area of northwestern
Tanzania (Karagwe and Kyerwa districts, 650,000 persons).
The area is dependent on subsistence agriculture, intersected
by unpaved roads, and much of it remains without
electricity. NDDH receives clients from throughout the area
as direct admissions or referrals from other clinics,
dispensaries, or two smaller hospitals. One of the authors
(LAW) had ongoing projects with this hospital (NDDH)
examining maternal and neonatal health indicators over the
past 12 years. In 2014, Hospital administration and the
District Medical Officer requested an assessment of
NDDH’s ability to implement a successful KMC program.
The area served has approximately 40,000 births each year
with over half occurring outside a clinic or hospital setting.
Nyakahanga Designated District Hospital currently performs
just under 4000 deliveries each year.[2] Many of these
deliveries are referrals for high-risk complicated deliveries.

Prior to this visit, NDDH had acquired three incubators
through their relationships with various NGO partners.
During this study, two of those incubators were operational.
The incubators were of German construction, used and
appeared quite old. They were housed in a former closet
within the Pediatrics Ward, sequestered from children on the
ward. The premature infant room, as it came to be known,
also housed a functional sink, a single wire-frame bed with a
mattress, and a cabinet for storing linens, although the
hospital could only spare a single blanket for the room.
Mothers and families of the infants were expected to provide
everything else—linens for swaddling and warmth, oil for
the infants’ skin, containers to store expressed breast milk
(EBM), and the mother or a family member to be present
and care for the infant, in addition to any needs that the adult
caregiver may have. Although this seemed a burden for
many families, it is the standard of care for many
understaffed hospitals in Tanzania and NDDH and driven by
lack of funding for supplies and care-givers.

The entire Pediatrics Ward was staffed by two nurses during
the day and one at night. In addition, Clinical Officers and
Medical Officers contributed to the care of patients but were
only available intermittently and during rounds. Of this
staff, none could be spared to exclusively attend to the
premature infant room due to understaffing and the cyclic
malaria outbreak overburdening the Pediatrics Ward. The
nurses on staff were aware of KMC since it had been
mentioned in their training. However, none know how to
perform KMC, nor were they aware of the benefits of KMC,
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especially when compared to incubator-only care or
traditional methods. Other skilled staff members (Nurse’s
Aids, technicians) were less informed about KMC. Some
believed that touch would be detrimental to infant health and
the constant incubation was the only[l11] resort. Essentially,
the knowledge base was nonexistent. Skilled staff needed
education not only about how to perform KMC, but also
about common misconceptions of LBWI care and the
benefits of KMC, especially the benefits to this most
vulnerable infant population.

The hospital’s premature infant room was the subject of this
case study. All information gathered was supplemented by
discussions with clinical staff. Information was gathered
without identifiers and based on medical records and
implementation observations. Neither patients nor families
were interviewed. Five premature, LBWI occupied the room
during the examination period of June 2014. The following
pertains to the experience of introducing and implementing
KMC during this time period.

NYAKAHANGA DESIGNATED DISTRICT
HOSPITAL AND KMC

Observations

During the observation period, four infants were born
prematurely and subsequently brought to the premature
infant room for incubation. An additional neonate had been
born on the night before the team arrived. At no time were
there more than two premature infants utilizing the
incubators, therefore incubator allocation did not become an
issue. The mothers of the LBWI shared the single mattress
provided and often shared blankets. After the initial KMC
education took place, four of the five mothers used KMC for
at least 3 hours each day. However, the mother of infant 2
did not use KMC, even upon encouragement from
researchers and hospital staff. The mother of infant 1
utilized KMC more than any other, providing skin-to-skin
contact for at least 7 hours each day. It should be noted that
although this investigation does not contain a large enough
sample to draw conclusions, infant 2 had the worst outcomes
and infant 1 lived the longest and was the only infant to gain
weight during the observation period. In addition to the
KMC, mothers rubbed infants with oil every other day in
order to maintain infant hydration and skin moisture.
Mothers also expressed breast milk into cups and used clean,
needleless syringes for feeding.

Beginning after the first week of observation, premature

infants were checked every morning, logging heartrate,
respiratory rate, weight, and comments on general
appearance. The mothers logged feedings, noting time
given, amount consumed (milliliters), and type of nutrition
(EBM, cow’s milk, or in one case, dextrose solution).
Figure 1 shows metrics for three of the five infants. There
are not metrics available for two of the five infants as one
was born before the observation period began and expired on
day two of observation and the other only survived one night
in the premature infant room. Of the data collected, trends
suggest that KMC improves lactation time for the mother
and survival time for the infant. However, none of the
mothers were able to express sufficient breast milk to meet
infant needs, and all stopped lactating before the conclusion
of the observation period. After EBM was no longer
available, cow’s milk was substituted by family members.
Figure 2 illustrates the outcomes for three of the five infants
following ingestion of cow’s milk. There seems to be a
relationship between ingestion of cow’s milk and death for
the infants. However, no concrete conclusions can be drawn
given the small sample size and the short observation
period. In addition, there were many unknowns, such as
gestational age of the infants and parity of the mothers, both
of which would be useful in drawing conclusions about the
infant outcomes in question.

Implementation barriers

One of the first barriers to implementing KMC at
Nyakahanga Designated District Hospital was the language
barrier. None of the researchers spoke Kiswabhili fluently or
the local language Kinyambo and none of the mothers of the
infants spoke English. This barrier necessitated using skilled
staff members as translators for the first introduction of
KMC procedure and recommendations. Following the
inception of KMC, gesticulation, basic Kiswahili sentences,
the first mother’s knowledge and experiences, and
occasional staff translation were some of the methods used
to communicate KMC procedure and recommendations to
mothers of premature infants and LBWI.

A second barrier was the lack of adequate substitute neonatal
nutrition in the absence of EBM[11] . While this is in part an
educational issue regarding expressing sufficient breast milk,
the lack of affordable formula contributed to the problem. In
the absence of EBM (once the mother stopped lactating), the
traditional and affordable substitute used locally was cow’s
milk. For a premature infant or LBWI, cow’s milk can be
and was catastrophic. Of the five infants observed, four
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received cow’s milk—all expired within two days of
receiving it. Baby one had shown steady and slow weight
gain until cow’s milk was introduced. The fifth infant
received cow’s milk on the last day of observation and lived
to the conclusion of our presence on the ward. However, it
is unlikely that the infant survived given what is known in
the literature and the outcomes of the four other
infants.[5][11]

Finally, cultural beliefs posed an obstacle to KMC
implementation. Although likely due to lack of education
about neonatal and LBWI care, mothers were hesitant to
remove their infants from the incubators. It was unclear due
to the language barrier as to why they were reluctant. In
addition, the mothers were hesitant to touch their infants,
especially the mothers whose infants were extremely small.
Perhaps with proper education administered in Kiswahili for
both the skilled hospital staff and the mothers, both of these
hesitancies would resolve. The latter reluctance to touch the
infants has been observed in NICUs across the developing
world as well—in these cases, mothers perceive their infants
as fragile or breakable and do not want to do them harm.[8]
Perhaps mothers at NDDH also perceive their premature
infants as too fragile. If this is the case, education is again
an answer.

A second cultural barrier is the hesitancy of community
members to trust foreigners, especially non-African
foreigners to implement any program. Although the goal of
implementing KMC is to improve outcomes for LBWI,
tradition promotes suspicion in the face of foreigners. In
order to implement KMC in this context, an ongoing
program would need to be implemented in such a way that
native Tanzanians headed the effort and educated the skilled
staff.

RECOMMENDATIONS

The skilled healthcare workers at Nyakahanga Designated
District Hospital are capable of implementing KMC and
have requested it. However, in order to successfully
implement KMC, several things are needed: hospital-wide
education, increased recording of patient data, better training
regarding manual expression of breast milk, and increased
access to appropriate nutritional substitutes for EBM. The
first is the largest barrier to implementation. Proper KMC
education would be provided in Kiswabhili to all skilled
hospital staff, and there should be at least one staff member
responsible for the care of premature infants each shift. The
education needed spans which infants should be given

priority for incubation and targeted KMC training including
what KMC is, how to perform KMC, and the benefits of
KMC, especially compared to incubator-only care. In order
to introduce KMC in a way that would be acceptable to all
staff members, the upper-level staff should be trained first
and later used as educational resources to train the other
skilled healthcare workers. Nurses should not have the sole
responsibility of training new mothers in the KMC method
given the nursing shortages at NDDH. It is essential that
education also include what constitutes proper nutrition for
premature and LBWIL.[15] Given the disastrous effect of
cow’s milk substitution, it is crucial that premature and
LBWI caregivers understand that in the absence of EBM,
dextrose (short-term) or a breast milk donor (long-term) are
necessary. Obtaining a breast pump and education on its
proper use could help mothers sustain lactation, but it is
imperative that nutrition training take place, as a pump
would only be available while at HDDH and avoidance of
cow’s milk should continue upon discharge. It would
positively affect infant outcomes if the hospital or families
had access to breast pumps, proper breast milk storage, and
formula for use in the absence of EBM.

In addition to education, more data are needed about the
premature infants and LBWI in order to properly assess not
only their health, but also the success of any efforts to
improve their health, such as the current effort to introduce
KMC as common practice[9] . Currently, while the infants
are logged at birth into records at the Obstetrics Ward, no
information on the neonate is carried over to the Pediatrics
Ward. A system in which the neonate gets a unique medical
chart upon birth would be required. The chart would need to
include information such as estimated gestational age,
delivery records, weight, sex, any pertinent conditions for
the neonate or mother, APAGAR scores, and charts that
could be used to track weight, age, feeds, heartrate,
respiratory rate, mother’s KMC use, including skin-to-skin
contact duration and frequency, and any other health
information that could be obtained during a stay in the
premature infant room. Implementing these changes would
require additional personnel resources. Personnel resources
would not be the only strain on employees. A properly
implemented system of KMC would require systemic
assessment in a regimented and frequent manner, not only
for proper technique and success of KMC interventions, but
also for quality across educators and providers.[20[[1][18]
Such a system would require even more personnel within the
administration and skilled healthcare staff.

40f7



Medical and Systemic Barriers to Implementing Kangaroo Mother Care at Nyakahanga Hospital, Karagwe

Tanzania

CONCLUSIONS

Given the request to implement KMC, and given the interest
in its use among the skilled healthcare workers even in the
absence of education about KMC, it is likely that KMC can
be implemented successfully. However, even with a
supportive administration and staff, a tailored education
program administered in Swahili is needed, and an
expansion of staff would likely be required. In addition, the
nutritional and hygiene needs of LBWI would need to be
addressed, especially the avoidance of cow’s milk.
Although four of the five infants observed expired in this
case during the study period, with proper education and
access to EBM substitutes, Nyakahanga Designated District
Hospital could successfully implement KMC and save or
prolong the lives of many premature and LBWI delivered at
the hospital. In addition, the education about KMC could be
spread to the community through contact with more distant
villages during the mobile clinic excursions, spreading the
benefits beyond the walls of the hospital and into the
Karagwe community.

APPENDIX

Figure 1

Shows the birth weight in kilograms, days of survival, and if
mother used KMC the majority of infant days of life. Note:
Infant 3 was still alive at the conclusion of data gathering.

Infant Birth weight = Survival KMC
(kg) (days) compliance
l | 1.3 15 | X
2 1.65 - 3
| 3 | 1.01 - T+ | X

Figure 2

Illustrates the clinical course of three infants in the LBWI
unit at Nyakahanga Designated District Hospital following
the introduction of cow’s milk feeds in the absence of EBM.
Note: Infant 3 was still alive at the conclusion of data
gathering.

18

16

1.4 —
r— -

1.2

1 #Baby 1

0.8 mEaby 2

06 Baby 3

0.4
0.2

0
0 2 4 -] 8 10 12

ETHICAL CONSIDERATIONS:

This study was reviewed for ethical use of human subjects
and approved by Nyakahanga Designated District Hospital
Medical Officer in Charge and Hospital Management,
Karagwe District Medical Officer, the National Institute for
Medical Research (NIMR) of Tanzania, and Commission on
Science and Technology of Tanzania (COSTECH) as part of
research permit # 2013-242-NA-2013-62 to author LAW,
and 2014 permit renewal to SW and LAW. It was also
reviewed and approved by the IRB boards of Wilkes
University and The Commonwealth Medical College.

References

1 WHO recommendations on interventions to improve
preterm birth outcomes. (2015).

WHO:
http://apps.who.int/iris/bitstream/10665/183037/1/97892415
08988_eng.pdf?ua=1 (accessed 2015 December 15).

2 Cesari, A.C. (2013). Nyakahanga Designated District
Hospital (2012) annual report. Evangelical Lutheran Church
in Tanzania, Karagwe Diocese: Karagwe, Tanzania.

3 The Millennium Development Goals Report. (2013).
United Nations:
http://www.un.org/millenniumgoals/ (accessed 2014 May 2).

4 Committing to Child Survival: A Promised Renewed
Progress Report (2014) United Nations

Children’s Fund 2014: http://www.apromiserenewed.org
(accessed June 10, 2015).

5 Lawn, J.E., Kerber, K., Enweronu-Laryea, C., and Massee
Bateman, O. (2009). Newborn

survival in low resource settings—are we delivering? BJOG-
Int J Obtet Gy, 116(Issue Supplement s1): 49-59.

6 Kinney, M.V., Kerber, K.J., Black, R.E., Cohen, B.,

50f7



Medical and Systemic Barriers to Implementing Kangaroo Mother Care at Nyakahanga Hospital, Karagwe

Tanzania

Nkrumah, F., Coovadia, H., Nampala,

P.M., and Lawn, J.E. (2010). Sub-Saharan Africa’s mothers,
newborns, and children: Where and why do they die? PLoS
Med, 7(6): 1-9.

7 National Statistics Tanzania (2015) State of the World’s
Children 2015:
http://www.unicef.org/infobycountry/tanzania_statistics.html
(accessed November 2, 2015).

8 Conde-Agudelo A, Diaz-Rossello J. (2014). Kangaroo
mother care to reduce morbidity and

mortality in low birthweight infants. Cochrane Database
Syst Rev, 4: 1-137.

9 Bergh, A., Manu, R., Davy, K., van Rooyen, E., Asare,
G.Q., Williams, J.K.A., Dezdo, M.,

Twumasi, A., & Nang-beifubah, A. (2012). Translating
research findings into practice—the implementation of
kangaroo mother care in Ghana. Implementation Science,
7(75): 1-9.

10 Ruiz-Pelédez, J.G., Charpak, N., & Cuervo, L.G. (2004).
Kangaroo Mother Care, as example to

follow from developing countries. BMJ, 329(7475):
1179-81.

11 World Health Organization, Department of Reproductive
Health and Research. (2003).

Kangaroo mother care: a practical guide.
http://whqlibdoc.who.int/publications/2003/
9241590351.pdf?ua=1 (accessed 2014 April 30).

12 Whitelaw, A., Heisterkamp, G., Sleath, K., Acolet, D., &
Richards, M. (1988). Skin to skin

contact for very low birth weight infants and their mothers.
Arch Dis Child, 63: 1377-1381.

13 Cattaneo, A., Davanzo, R., Uxa, F., and Tamburlini, G.
(1998). Recommendations for the

implementation of Kangaroo Mother Care for low
birthweight infants. Acta Paediatr, 87: 440-5.

14 Lincetto, O., Nazir, A.L., and Cattaneo, A. (2000).
Kangaroo Mother Care with limited
resources. J Trop Pediatrics, 46: 293-313.

15 Nagai, S., Yonemoto, N., Rabesandratana, N.,
Andrianarimanana, D., Nakayama, T., & Mon,

R. (2011). Long-term effects of earlier initiated continuous
Kangaroo Mother Care (KMC) for low-birth-weight (LBW)
infants in Madagascar. Acta Paediatrica, 100: 241-247.

16 Bergman, N.J., Jurisoo, L.A. (1994). The “kangaroo-
method” for treating low birthweight
babies in a developing country. Trop Doctor, 24: 57-60.

17 Winkler, L (2015) Relationships Between Obstetric
Delivery, Neonatal Mortality, and

MaternalComplications in Rural Tanzania. paper presented
at International Global Health Conference, Unite for Sight,
New Haven, March 2015 (with student Lacee Beckman).

18 Sustainable Development Goals (2015). United Nations:
http://www.un.org/sustainabledevelopment/sustainable-deve
lopment-goals/ (accessed December 14, 2015)

19 Mrisho, M., Schellenberg, J., Mushi, A., Obrist, B.,
Mshinda, H, Tanner, M., and Schellenberg,

D. (2007). Factors affecting home delivery in rural Tanzania.
Trop Med Int Health, 12(7): 862-72.

20 Charpak, N., Gabriel Ruiz, J., Zupan, J., Cattaneo, A.,
Figueroa, Z., Tessier, R., Cristo, M.,

Anderson, G., Ludington, S., Mendoza, S., Mokhachane, M.
and Worku, B. (2005), Kangaroo Mother Care: 25 years
after. Acta Paediatrica, 94: 514-522.

60f7



Medical and Systemic Barriers to Implementing Kangaroo Mother Care at Nyakahanga Hospital, Karagwe
Tanzania

Author Information

Sara M. Wing
Nyakahanga Designated District Hospital
Tanzania

Linda A. Winkler
Nyakahanga Designated District Hospital
Tanzania

70f7



