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ABSTRACT

According to World Health Organization use of more than two micronutrients is
beneficial to pregnant women. However, anemia prevalence, labor duration, neonatal
Apgar score, blood loss and lochia loss, have not been studied in relation to multiple
micronutrient use. The study supplemented maternal micronutrients to influence
anemia, pregnancy weight gain, labor and birth duration, blood loss, lochia loss and
infant development in Kenya. The study using convenience sampling, defined sub-
populations at risk of nutritional deficiencies and provided opportunities, for early
intervention through use of multiple micronutrients on pregnancy outcomes. The
study objective was to determine the effect of multiple micronutrient supplements
and Iron Folic acid supplementation on maternal infant health outcomes. This was
through a Cluster Randomized Controlled study. The treatment arm was
administered with a daily multiple micronutrients while the control arm took the
standard care; iron folic acid. A semi structured questionnaire and focus group
discussion were applied to collect data on effect of prenatal multiple micronutrients
among the pregnant women. The study demonstrated that the difference in means of:
hemoglobin levels was 12.1 (11.6, 12.4) in MM group and 11.3 (9.7, 11.8) p=0.038,
duration of labor was; 8.0 (6.0,20.0) hours for the MMs and 20.0 (15.0,30.0) for IFA
p=0.023. Average birthweight in kilograms at birth; 3.3 (3.2,4.1) for MM and 3.2
(3.0,3.5) kgs for IFA (p=0.024). Blood and lochia loss: light (MM) 79%; (IFA) light-
21%, p=0.001; heavy (MM) 10.5%, (IFA) 48.2% p=0.001 Breastmilk was available
within thirty minutes in 85.7% of MM group and 20% of IFA group p=0.001. Third
trimester weight gain mean was 67.89 kilograms (SD: 8.5) for MM and 62.7
kilograms (SD: 6.4) for IFA p=0.032. There was significance in subjects effects for
labor duration in hours p=0.006, blood loss p=0.001 and lochia loss p, 0.025. Roy’s
Largest Root was equivalent to Hotellings’ Trace; therefore, the effect observed was
associated with; labor duration p=0.003, blood loss p=0.001 and lochia loss p=0.001.
Contrast results demonstrated that there was a significant effect difference observed
in the model in the dependent variables; labor duration p=0.003, blood loss p=0.001
and lochia loss p=0.001. Since the significance levels for the dependent variables
were less than 0.05, the study concluded that the difference observed was not due to
chance variation, therefore, contrast concludes that the multiple micronutrients
reduces labor duration during pregnancy, postpartum hemorrhage, lochia loss amount
and duration. The study recommends a policy change from iron folic acid use to
multiple micronutrients to promote reduced; labor duration, postpartum hemorrhage,
lochia loss amount and duration.

Xvii



CHAPTER ONE

INTRODUCTION

1.1 Background

Based on current evidence, World Health Organization (WHQO) approved use of
multiple micronutrients during pregnancy to reduce micronutrient deficiency (WHO,
ANC 2020). Globally, micronutrient deficiency influence maternal and infant health
outcomes. Micronutrients deficiency is a modifiable risk factor of public health
importance that poses a health risk to an otherwise thriving pregnancy (Zerfu, et al
2018;0h, et al 2020). Micronutrient deficiency is common among women of
reproductive age (WRA) regardless of their economic backgrounds (Taha, et al
2016; Keats, et al 2022). Micronutrient deficiency may have serious consequences
on pregnancy and newborns due to increased metabolic demands associated with
physiological and hormonal changes. Among the newborns, 15 out of 1000 have
preventable birth defects (Zatollah, et al 2014). Infants approximately 20 million i.e.
6-30% are born with a low birth weight (LBW) globally. A third of the LBW are
small for gestational age (SGA) especially in settings of maternal undernutrition
(Smith, et al 2019). Among the infants, 3.6 million die during the neonatal period.
Two-thirds of these deaths occur in developing countries. More than a third of these
deaths are thought to be attributable to maternal and child health undernutrition
(Zerfu, et al 2018).

Maternal and infant malnutrition is a modifiable risk factor that can be integrated into
existing Kenya Ministry of Health efforts, to prevent adverse birth outcomes among
pregnant women of low-income populations. Multiple micronutrient (MM)
supplements have been reported to be beneficial to mothers, neonates, and infants
(Keats, et al 2019). Public health strategies are feasible in promoting maternal
neonatal health outcomes noting that; a worthy outcome is the critical expectation in

every pregnancy (Oh, et al 2020).

Micronutrient supplementation is an epidemiological prophylactic approach that

contributes to a decline in maternal and infant morbidities (Bourassa, et al 2019).



Magnesium and Vitamin A supplementation has been reported to prevent
preeclampsia and premature birth occurrence (Oh, et al 2020). Magnesium and
Vitamin A can be sourced by eating spinach, potatoes, almonds and cashew nuts.
MM reduces the proportion of anemia <11g/dl of hemoglobin and decreases the

proportion of low iron stores (Keats, et al 2019).

A successful maternal infant outcome is the critical probability out of every
pregnancy irrespective of their economic status (Oh, et al 2020). The study sought to
determine the effect of multiple micronutrient versus iron folic acid supplementation

on pregnancy and infant health.

1.2 Statement of the Problem

Globally, micronutrient deficiency deprives the woman of nutrients and accounts for;
low birth weight (LBW) 8-55%, preterm birth 7-28%, small for gestational age
(SGA) 22-71%, stillbirth 3%, infant mortality 0.6-6.7% and maternal mortality 0.2-
0.7% (Oh, et al 2020). In Sub Saharan Africa, nearly half of all underfive deaths are
associated with undernourishment. Effects of nutrients deficiency can only be
experienced late in life, accompanied by long-term complications during pregnancy,
postnatal and infants’ life (Masiyiwa, 2015; Tuan, 2017). Many adult disorders could
be linked to pregnancy period: an exemplar, deaths from heart disease and attacks are
more common in men who had a low LBW; a child's brain if not fed with enough
nutrients, suffers irreversible cognitive challenges (Masiyiwa, 2015, Tuan, 2017).
Addressing nutritional deficiency is a marathon that needs consistency in achieving
worthy health outcomes (WHO, 2020).

Currently the Kenyan maternal mortality ratio (MMR) is 362/100,000 live births
according to the Kenya Demographic Health Survey (KDHS 2014, World Bank,
2020, Kimuthia, et al 2019). Maternal mortality and infant mortality rate (IMR) are
escalated by postpartum hemorrhage (PPH) due to prolonged labor and poor
maternal nutrition during pregnancy and lactation. Maternal deaths related to PPH
remains at 34% in Kenya (Kinuthia, et al 2019) and 34,000 deaths in low and middle
income countries (LMIC) according to (Ramanathan, et al 2018). Globaly, PPH



occurs in 5% of all live births (Althabe, et al 2020). Postpartum hemorrhage is a

physiological response to nutritional defieicency (Mclean, et al 2019).

During the antenatal clinic (ANC) visits, women are advised to eat a balanced diet to
promote a healthy pregnancy. This has not been feasible under conditions of poverty.
Past studies have reported that diets of these women are low in energy, protein and
specific micronutrients which include, iron, zinc and Vitamin A. Nutrient
deficiencies are detrimental to fetal growth and development contributing to the
prevalence of low birth weight (LBW) of less than 2500g at birth and small for
gestational age (SGA) persist (Douglas, et al 2014).

The Kenya government has made commitments to eliminate preventable maternal
and neonatal deaths (WHO 2020; KDHS 2008-09,2014): Though iron folic acid
(IFA) supplementation has been in place for decades among the pregnant women
(NRHS 2009-2015), it only addresses iron deficiency anemia and neural tube defects
in the fetus. Women with low iron stores shown by ferritin levels < 15yg/l or Hgb
level < 11g/dl on diet alone cannot restore deficient iron levels to normal within an
acceptable timeframe (Huda, et al 2020; Liu, et al 2020). Globally, the target is to
reduce anemia by 50% in women of reproductive age WRA from 29% (2012) to
15% (2025) with an Annual Average Rate of Reduction (AARR) of 5.2%.
(Heidkamp et al 2017).

Mothers and neonates are therefore predisposed to temporary and permanent
disability due to nutritional deficiency complications (Abraha, et al 2019). World
Health Organization advises that enhancing nutrition of WRA and under-five
children prevents development of cardiovascular, renal and metabolic diseases. No
clear directive has been issued by WHO on use of multiple micronutrients during
pregnancy except during emergencies (UNICEF, 2014;WHO, 2020). Micronutrient
strategies to strengthen interventions to improve maternal- neonatal nutrition are only
practiced on prescription and not mass distribution (WHO, 2014). Over the counter
price in Kenya for a month dose of the fifteen (15) multiple micronutrients are sold at

approximately thirty six (36) United States dollar (USD) currency sampled from



assorted pharmacies in Kenya’s Eldoret town. A negligible number of women afford
the MM (Oh, et al 2020; Zerfu, et al 2013).

1.3 Justification

According to WHO, more studies to determine micronutrients benefits during
pregnancy (WHO 2016). Supplementation programs with micronutrients are
beneficial and feasible to populations where the magnitude and severity of nutritional
deficiencies are a major public health problem (Bourassa, et al 2019, Zatollah, et al
2014). Infants and women of reproductive age (WRA) in developing countries are
recognized to be at risk of multiple micronutrient deficiencies (Salam, et al 2014);
iron, folic acid, iodine, zinc, vitamins A&D, riboflavin, B6 and B12 (Zatollah, et al
2014). According to a study in Iran, evidence for the impact of MM s still
inadequate and there is a need for further studies before a switch from IFA is
implemented (Zatollah, et al 2014).

According to a past study, there is insufficient evidence to recommend routine
prenatal MM to women in developing countries. It is further noted that few studies
have examined the effects of micronutrient supplementation on long-term child
health outcomes; morbidity, mortality, breastfeeding, growth and cognitive
development. It has been proven that pregnant women are susceptible to nutritional
insufficiency due to increased physiological requirements of micronutrients
(Bourassa, et al 2019).

Previous studies on micronutrients have only concentrated their focus on newborns'
birth weight, head circumference leaving maternal infant outcomes unaddressed.
MM use has not been tested fully to assess the effects on maternal neonatal health
((Oh, et al 2020).

There is need for more studies to evaluate the use of MM versus IFA and their effect
on PPH, labor duration and lactation in reducing maternal neonatal morbidity and
mortality (Bloem, et al 2015, WHO, 2016, WHO, 2020). There is need therefore for

further studies with different combination and doses of micronutrients supplements



particularly in areas with a high prevalence rate of malnutrition (Bourassa, et al
2019).

The study attempted to address the gaps identified in previous studies towards a
reduction of undernutrition and subsequent deaths in Nandi County being the sixth
highest with stunting in Kenya, which is a developing countries by adapting the MM

intervention.

1.4 Objectives

1.4.1 Broad Objective

The braod objective was:

To determine the effect of multiple micronutrients supplements and iron folic acid

supplementation on pregnancy outcomes

1.4.2 Specific Objectives

1. To determine the effect of MM and IFA supplementation on prevalence of
anemia during pregnancy;

2. To assess the effect of MM and IFA supplementation on pregnancy weight
gain;

3. To determine variations on labor and birth duration among the MM and IFA
groups

4. To determine the effect of MM and IFA supplementation on maternal
postpartum blood and lochia loss

5. To assess the effect of MM and IFA supplementation on breast milk
availability

6. To determine the perceptions of women on their health and use of MM versus

IFA supplementation during pregnancy



1.5 Hypothesis

Null: There is no difference between use of multiple micronutrient and iron folic acid

supplementation on pregnancy outcomes



CHAPTER TWO

LITERATURE REVIEW

2.1 Micronutrients and pregnancy

Micronutrient deficiency is common among women of reproductive age (WRA)
regardless of their economic backgrounds. Three point six million infants, die during
the neonatal period and two thirds of these deaths occur in developing countries.
More than a third of these deaths are attributable to maternal and child health
undernutrition (Bourassa, et al 2019). Low iron status during pregnancy is associated

with child cardiovascular morbidity (Siekmans, et al 2017).

Globally, 42% of maternal deaths occuring during the intrapartum period are
associated with over one million neonatal deaths and close to a million birth
asphyxia. According to World Bank, maternal mortality ratio (MMR) in Kenya,
remains high and currently 362/100,000 live births (World Bank 2020). Public health
interventions are needed to reduce it to 70/100000 live births to attain Sustainable
Development Goal (SDG) number three by 2030 (WHO 2017). The United Nations
(UN) has asserted that no woman or infant should die of pregnancy related causes;
however, the progress in reducing MMR and IMR remains a monumental task.
(Alkema, et al 2016, UN report 2014, Yucosey et al 2014).

Maternal deaths are associated with: premature labor, prolonged labor; postpartum
hemorrhage (PPH), low hemoglobin levels, pernicious anemia, preeclampsia,

eclampsia, puerperal and neonatal sepsis (Temesgen W G 2017; West, et al 2014).

2.2 Micronutrients versus Anemia

According to past studies, anemia is common among women from developing
countries and related to iron and folate deficiency (Bailey, et al 2015; Tincalp, et al
2020). Iron deficiency can be prevented through supplementation to prevent onward
complications to their children in the future (Zerfu, et al 2018). Low iron is
associated with poor nutrition regardless of economic background (Dika, et al 2018;
Taha, et al 2016; Rukoni, et al 2015; Breymann, et al 2017; Auerbach, et al 2018).



Iron supplements is likely to increase hemoglobin concentration during pregnancy
(Maghsoudlou, et al 2016).

According to the WHO classification of anemia; hemoglobin level <11.0g/dl among
the pregnant women is anemia (Miao, et al 2015) and has a higher risk of preterm
birth, low birth weight and small for gestational weight. Low hemoglobin in the third

trimester has a higher risk of low birth weight (Tincalp, et al 2020).

Anemia affects 38% of pregnant women globally (WHO 2016). Anemia prevalence
in Africa is 44.6%: Ghana is 56%; and Uganda 32.5% (WHO 2020). According to
the World Health Organization, anemia prevalence is high and an unacceptable
public Health concern (Kamau, et al 2018). Women practicing pica are 1.23 times

more likely to be anemic compared to those who didn't (Intiful, et al 2016).

Pica status is a preliminary clinical indicator for micronutrient deficiency (Miao, et al
2015). Nutrition and mineral deficiency precipitate pica behavior which can either
be; geophagia, pagophagia or amylophagia. Nutritional advice and prescriptions for
multivitamins are given but prescribed multivitamins are never obtained leading to

continued pica behavior (Quinn, et al 2020).

The causal relationship between pica and micronutrients remains unclear needing
further studies. This then necessitates investigation into the strength of association
which has been inconsistent. Iron and zinc supplementation has been associated with
cessation of pica. Pica is common regardless of sex, race, culture, social position or
residence (Ezzedin, et al 2016).

Despite all the studies, pica etiology remains unclear with a prevalence of between
0.02-74% in Iran and 46% among the pregnant adolescents in the USA. The
relationship between pica and iron status biomarkers is unknown though it has been
in observance for greater than 2000 years according to Hippocrates in 400BC
(Lumish 2014). Pica practice is common in developing countries: Pica prevalence in
Ghana is 9.1%; in Pemba Tanzania for amylophagia -36.3%; geophagia and any
pica- 40.1%. Amylophagia has been observed to be associated with low hemoglobin

concentration and iron deficiency anemia (Young, et al 2010).



2.3 Micronutrients versus breast milk feeding and breastmilk substitution

Globally, breastfeeding duration and exclusivity fall below the World Health
Organization (WHO) recommended level, calling for interventions to benefit both
infant and maternal health (WHO 2013; Zerfu, et al 2013). According to WHO
exclusive breastfeeding is recommended to infants till six months of age to achieve
optimum growth (Khanal 2016, Haroon 2013). In Sub Saharan Africa, Ethiopia is
leading on exclusive breastfeeding with a prevalence of 70.5% and an awareness of
92.4% (Sonko, et al 2015). Currently in Kenya, only 38% of the women practice
exclusive breastfeeding and hope to achieve 50% by 2025; with an expected annual
rate of reduction (AARR) of 2.11%. Successful breastfeeding requires sufficient

nutrients to sustain to six months (Zerfu, et al 2013).

In Brazil, maternal education is associated with a high prevalence of exclusive
breastfeeding. However, locally antenatal education has not been proven to
significantly increase exclusive breastfeeding (Boccolini, et al 2015). This calls for
randomized controlled studies with adequate power to evaluate the effectiveness of
breastfeeding interventions (Lumbiganon, et al 2011). Face to face support in
enhancing exclusive breastfeeding up to 6 months has been demonstrated to have
better success rates. Women have tried expressing their breast milk to enhance
exclusive breastfeeding but instead resulted in a shorter breastfeeding period (Jiang,
et al 2015).

According to past studies, exclusive breastfeeding of the infant is related to a reduced
risk of overweight gain or obesity later in the first year (Hornel, et al 2013). In
Ghana, despite a 99% awareness of exclusive breastfeeding, only 10.3% of the
women practice exclusive breastfeeding coupled with shorter maternity leave days
(Dun-Deny, et al 2016). According to past studies in Saudi Arabia, exclusive
breastfeeding for the first six months is only practiced by 31.4% of the women.
Working women are less likely to practice exclusive breastfeeding which remains a
challenge (Alzaheb, et al 2017).

Kenyan neonatal mortality rate (NMR) remains at 20/1000 (2018) while the
underfive mortality rate (USMR) was 41/1000 (2018) per live births. According to



WHO, they target an under-five mortality rate reduction to 25/1000 by 2030 and
NMR to 12/1000 with a 30% reduction in LBW by 2030 (Hategeka et al 2019).
Child mortality is high in populations living below poverty at 46% and non
exclusively breastfed infants (World Bank 2018, KDHS 2014). Nutrient deficiency
related congenital lesions has a prevalence of 2.4/1000 births in Africa (Liu et al
2019).

2.4 Micronutrients versus labor and birth duration

There has been no study to establish the effect of multiple micronutrients on the
reduction of labor duration and Apgar score at birth. According to past studies,
glucose supplementation in intravenous fluids has been reported to reduce labor
duration (Pre, et al 2017, Sharma, et al 2012). However, other studies negate the fact
that there is a difference in labor length based on dextrose addition to intravenous
fluids (Fong, et al 2017). Increasing the intravenous volume did not affect labor
length (Garmi, et al 2017). Other women have tried water aerobics during labor but it
had no impact on reducing the labor duration (Baciuk, et al 2008). Prolonged labor
was also associated with adverse maternal outcomes: uterine atony; and third or
fourth-degree perineal tear; with an 8.7% increase in odds for each extra hour in
labor. There is an increased risk of neonatal admission to an intensive care unit with
a prolonged second stage, with an odds ratio of 1.4 (Rouse, et al 2009). A prolonged
second stage of labor of more than or equal to four hours in nulliparous women is the
accepted upper limit (Leveno, et al 2014), but has no significance in influencing
maternal neonatal morbidity outcomes, and reduces the incidence of expedited
delivery cesarean or vaginal operation (Gimovsky, et al 2016).

Prolonged labor of more than twelve hours, had no difference between the
intravenous groups (Kavitha, et al 2012); but is associated with an increased risk of a
low five minute Apgar score (Altman, et al 2015). Children with Apgar scores of less
than ten (<10) at five minutes are more vulnerable to emotional challenges with a
risk of developmental vulnerability at five years (Razas, et al 2016, Li, et al 2013).
Apgar score at five minutes, predicts the infant and under-five morbidity and
mortality (Dalili, et al 2016, Jeganathan, et al 2017, Temesgen, et al 2017, Park, et al
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2018). MM use reduces the risk of neonatal morbidity and mortality (Haider, et al
2011).

2.5 Micronutrients and maternal postnatal blood and lochia loss

Globally, blood loss prevalence is 18% after birth (Edmonds, et al 2010). In France,
the prevalence of severe postpartum hemorrhage dropped to 0.6% following vaginal
deliveries (Dupont, et al 2014). Incidence of PPH was 9.0% in Uganda (Ononge, et
al 2016). In Japan, 63.3% lost less than 500mls, 12.9% lost 500-800m and only 4%
had more than 1000mls blood loss at birth (Eto, et al 2017). Postpartum hemorrhage
is the leading cause of maternal mortalities especially in low resource settings where
Kenya is included (Prata, et al 2014; Pacagnella, et al 2013; Gallos, et al 2018).
Lochia loss is an important indicator of delayed postpartum hemorrhage and needs
attention (Fletcher, et al 2012).

Blood loss during delivery is underestimated and quantifying mechanisms have been
outlined to approximate the amounts lost as a result of delivery (Ramirez, et al
2015). There have been incidences of under evaluation of blood loss by 21-28% by
the medical staff (Jones, et al 2015). Gravimetric measurement of blood is assumed
to be directly associated with a fall in postpartum hemoglobin (Lilley, et al 2014).
Severe acute PPH has been classified as blood loss of more than one thousand
milliliters (Edmonds, et al 2010), but another classification is blood loss of more than
fifteen hundred mililitres at birth (Lilley, et al 2014).

Several factors have been associated with PPH incidence: there is a tendency of
increase in blood loss with increases in neonatal birth weight; duration of delivery;
primigravida (Eto, et al 2017); anemia before delivery; labor induction, long duration
of labor (Hofmeyr, et al 2013). There has been no attention being given to
micronutrients and its associated importance in preventing postpartum hemorrhage.
This study tried to establish the relationship between the use of multiple

micronutrients during pregnancy and blood loss at birth.
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2.6 Pregnancy and postnatal health

During pregnancy, pregnant women are given health talks while seeking ANC
services at the maternal child health clinics. Seventy three percent of the women
acknowledge receipt of information on importance of taking iron, folic acid and
calcium. Forty six percent of the women had a one to one teaching session. Eighty
eight (88%) percent use iron and folic acid while only 25.4% used calcium (KNBS
2020).

Despite expecting a good outcome out of a pregnancy there are possible risks of
complications: Preeclampsia is experienced by 3% of the pregnant population; PPH
and poor maternal effort are possibly experienced during the second stage, out of
which 10% develop hypertensive disorders among all pregnancies. Globally 41.8%
of all pregnancies have anemia with iron deficiency leading to a risk of birth

asphyxia, LBW, preterm delivery and poor Apgar score (Zatollah, et al 2014).

Six to thirty (6-30) % of all births results in a LBW of which a third are small for
gestational age (SGA) in settings of maternal undernutrition contributing to
intrauterine growth retardation (IUGR). Preterms have organ immaturity unlike
SGA s leading to a risk of stillbirths and perinatal/neonatal mortality due to perinatal
asphyxia, meconium aspiration, and hypoglycemia. (Yucesoy, et al 2014).

Pre-eclampsia is a possible risk to all pregnant women after twenty weeks of
gestation and affects 8% of all pregnant women in developing countries. The result is
a slow intrauterine fetal growth. Spontaneous abortion is related to low pre-
pregnancy weight and leg cramps arising out of low magnesium in the body. The
solution is to take a multivitamin-mineral supplement daily during pregnancy till

pueperium; magnesium supplements 350mg daily (Zatollah, et al 2014).

There is a recommendation by UNICEF on use of a fifteen multiple micronutrients
powders (MNPs) to provide diet supplementation among children over six months
old (UNICEF 2015). The MNPs will support a global goal of a forty percent

reduction in children stunting and a thirty percent reduction in low birth weight
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alongside a fifty percent increase in exclusive breastfeeding within the first six
months of infant life (WHO 2020).

Zinc in pregnancy aids the mother in labor. There is minimal literature on MM and
labor duration and outcomes (Yucesoy, et al 2014). Prolonged labor predisposes a

mother to postpartum hemorrhage (Nyflot et al 2017).
2.6.1 Infant health

Considering that of all births, 6-30% results in a LBW of which a third are SGA in
settings of maternal undernutrition contributing to IUGR (West, et al 2014). Low
birth weight and congenital malformations are associated with selenium, zinc,
magnesium and Vitamins A, E, B12 and Folic acid deficiencies (Hammouda, et al
2013, Marsal, et al 1987).

Lack of sufficient breast milk contributes to early infant weaning which increases the
risk of infant mortality. There is a lower risk of folate deficiency or depletion at one-
month postpartum for those using MM (Zerfu, et al 2013). MM contributes to a
significant 18% reduction of early infant mortality by reducing the risk of LBW. This
gives a long-term outcome of greater infant survival (Salam, et al 2014). Impaired
fetal growth due to the maternal diet may predispose an infant to heart disease during
adulthood. Current research findings shows that there is a relationship between
maternal nutrition during pregnancy and disease in adulthood. It has further been
proven that deaths from heart diseases are more common in men who had a LBW.
Among the newborns, 15 out of 1000 are born with congenital malformations which
can be prevented by use of MM (Zatollah, et al 2014).

2.6.2 Breastfeeding

Exclusive breastfeeding is important to all newborns. WHO recommends mothers
worldwide to exclusively breastfeed their infants for the first six months to achieve
optimal growth, development, and health. According to the SDGs, during the World
Health Assembly (WHAT71), a resolution was issued in 2018 that set a target for 50%
exclusive breastfeeding by 2025 (WHO 2018). But this has not been feasible.
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Exclusive breastfeeding practice remains at 43% in East Asia Pacific and only 20%
in West and Central Africa. UNICEF reports that 1 in 5 babies gets exclusively
breastfed upto six months of age. According to WHO and UNICEF, increasing
global breastfeeding rates could save upto 800,000 underfive children (Marinelli, et
al 2019). The recommendation by WHO is the initiation of breastfeeding within the
first one hour of neonate life, to promote exclusive breastfeeding (WHO, 2018;
Belachew, A 2019; Smith et al 2017; Tewabe, T, 2016; Alzaheb, R A 2017; Alebel
et al 2017).

Mother's milk contains key nutritional supplements for the newborns. Lipase and
amylase promote intestinal health. Omega 3 is important for brain development.
Oligosaccharides are prebiotic and protect against intestinal infection.
Immunoglobulins protect against infections.  Lactoferrins and lysozymes Kill
pathogens, bacteria, viruses and fungi in the intestines. These are absent in Cow's
milk and other foods that substitute breastmilk (Zatollah, et al 2014).

2.7 Multiple Micronutrients and pregnancy

Multiple micronutrients during pregnancy is a public health concern and should be
upheld as the preventive arm in improving pregnancy outcomes. MM is a
combination of multiple micronutrients with additive and synergistic benefit on
maternal and child outcomes (Zatollah, et al 2014). Micronutrients despite its small
amounts, prepare the maternal body for labor, parturition and later demands of
lactation. A careful balance is necessary for providing immune surveillance to

protect women from infection and maintain maternal health (Hiten, et al 2011).

Micronutrients are absolute requirements and only required in very small quantities
daily for a healthy pregnancy and good outcomes. Insufficient intake of some
nutrients may occur in all countries regardless of the socio-economic situations or
diet patterns adopted in these communities. Women do not portray nutritional
symptoms but because of increased nutritional needs, food dislikes, morning
sickness, and pica for certain foods, is an indication for need of supplementation
(Douglas, et al 2014).
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In previous studies, it has been observed that women with low ferritin levels <
15umg or Hb level < 11g/dl on diet alone cannot restore deficient levels to normal
during the pregnancy period. Iron deficiencies are associated with neural tube
defects. There is need for Iron supplementation (George 2015). WHO and UNICEF
recommend RDA of 15 vitamins and minerals as MM which includes iron (Zatollah,
et al 2014). MM is a combination of fifteen (15) micronutrients as the daily

recommended dose.

A daily supplement of 200ug of iodine during pregnancy and breastfeeding is
effective in preventing mental retardation and other lifelong detrimental
consequences to a child arising out of maternal iodine deficiency. Reduced intake of
Vitamin E, D, and zinc during pregnancy is associated with increased wheezing in
children. Zinc prevents intrauterine growth retardation, congenital malformation, low
birth weight, and preterm birth. Vitamin A prevents adverse maternal, fetal and
neonatal outcomes by improving hemoglobin concentration without which is related
to perinatal mortality. Folate is important in the prevention of neural tube defects
(Ibid 2014). Calcium supplementation is associated with the prevention of
preeclampsia and improves the infant birth weight (Buppasin, et al 2011) by halving
the risk and occurrence of the composite outcomes i.e. death, serious morbidity
(Quinn, et al 2020). Vitamin B Complex maintains normal homocysteine levels,
Selenium, Copper, Zinc and manganese superoxide dismutases protect the placenta
from undue harm leading to the prevention of preeclampsia (West, et al 2014).

2.7.1 Multiple micronutrients deficiency

Proper nutrition prior and during pregnancy optimizes maternal neonatal outcomes.
The deficiency of trace elements during pregnancy is related to mortality and
morbidity of both mother and baby. Reduced intake of micronutrients in pregnancy
predisposes women to nutritional deficiency. A pregnant woman's diet is deficient of
macro and micronutrients and leads to detrimental effects on the mother and affects
the newborn baby. These effects may be short term but in most cases poses a lifelong
effect (Keats, et al 2022). MM deficiency is associated with; spontaneous abortion,
fetal malformation, placental abruption, increased maternal morbidity and LBW

15



babies. About 16% of all live births are LBW and 90% of them are born within the

low-income countries (Quinn, et al 2020).

MM has been reported to influence the immune system and facilitates a reduction in
maternal, placental and fetal inflammation from infection. It further reduces
pathological stress, improves maternal placental function, reduces the risk of
hypertensive disease, hormonal balance, epigenetic programming that could improve
nutrient utilization, embryo-fetal growth and development (Oh, et al 2020) MM and
the following trace elements are necessary during pregnancy: selenium, copper, zinc,

and manganese (George, 2015).
2.7.2 Effects of MM deficiency
2.7.2.1 Selenium deficiency and preeclampsia

The common effects of MM deficiency are fetal growth retardation and preeclampsia
etc. Preeclampsia affects 3% of all pregnancies and is the leading cause of maternal
mortality and morbidity globally. Preeclampsia contributes to 60,000 maternal deaths
yearly (Mistry, et al 2011). Table 2.1 illustrates MM deficiencies in pregnancy

outcomes on mother and infant (George 2015).
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Table 2.1: MM deficiency and related consequences

MM Deficiency

Effects of its deficiency

Mother Baby
1. Zinc Preterm delivery, Intrauterine growth retardation,
preeclampsia Low birth weight
Congenital malformation
Increased wheezing in childhood
Sporadic miscarriage
2. Vitamin A Anemia, Increased Stillbirth
chances of Perinatal Congenital malformation
mortality
3. lron Anemia Neural tube defect
4. Folate — Folic - Neural tube defect
Acid Congenital malformation
5. lodine - Mental retardation
6. Vitamin E - Congenital malformation
7. Vitamin D - -
8. Calcium Preeclampsia Low birth weight
Death, Serious
morbidity
9. Niacin - -
10. Magnesium Preeclampsia Congenital malformation
11. Vitamin B Homocysteinaemia -
Complex
12. Vitamin B12 - Congenital malformation
13. Selenium - Preeclampsia Sporadic  miscarriage  Congenital
malformation
14. Copper - Preeclampsia Sporadic miscarriage, Low birth
weight
15. Manganese - Preeclampsia Sporadic miscarriage
Superoxide
Dismutase

MM deficiency leads to IUGR contributing to increased perinatal mortality and

morbidity. Premature deliveries at 33-36 weeks and early pregnancy loss have been

associated with reduced selenium amniotic fluid concentration. These women may

benefit from the optimization of selenium status which is important in antioxidant

defense and maybe a potential factor in women at risk of preeclampsia. Selenium

supplementation in pregnancy leads to reduced thyroid inflammatory activity and the

incidence of thyroid and counter balances the postpartum immunological rebound.

This has been reported in Selenium trials with lower rates of preeclampsia and or

pregnancy-induced hypertension in supplemented groups (George 2015).
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2.7.2.2 Copper deficiency

Severe copper deficiency can lead to reproductive failure and early embryonic death.
Copper is positively correlated with neonatal weight and may have interactive
connections in the human placenta (Yucesoy, et al 2005).

2.7.2.3 Zinc deficiency

Zinc in pregnancy assists fetal brain development and aids mother during labor. It
has been noted that a pregnant woman in 3™ trimester needs zinc twice as much than
a non-pregnant woman. Zinc concentrations decline as the pregnancy progresses i.e.
1% trimester 71.3ug/l and 12.9 ug/l in the third trimester. A nutrition analysis has
revealed that in pregnant women the daily diet intakes include not more than 50% of
the daily requirement of zinc (Yucesoy, et al 2005). Late alteration in Zinc
homeostasis may have devastating effects on pregnancy outcomes e.g. prolonged
labor, fetal growth restrictions and embryonic or fetal death. Pregnant women with
zinc supplements had a greater birth weight, head circumference compared to

controls. Zinc deficiency is associated with preeclampsia (Yucesoy, et al 2005).
2.7.2.4 Manganese

Manganese was reported to be low in women with growth restrictions compared to
healthy controls. Manganese is important in maintaining fetal growth. There has been
low manganese in preeclamptic mothers (George 2015).

2.7.2.5Vitamin Cand E

Deficiency of Vitamin C and E leads to increased risk of fetal loss or perinatal death,
pre-labor and rupture of membranes. Low micronutrients pose a health risk to a

successful pregnancy (George 2015).
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2.8 Conceptual Framework

The key variables guiding the study are outlined in figure 2.1.

Independent

variable

Intervening variable

Pregnancy of
4-9 months

Postnatal
period upto 42
days

Infant upto 42
days

/Multiple

micronutrients
(MM

Iron folic acid
(IFA)

Figure 2.1: Conceptual framework
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CHAPTER THREE
METHODOLOGY
3.1 Study design

A cluster randomized controlled study was adopted (King et al 2021). The clusters,
in this study the tea estates, were randomized to either receive multiple

micronutrients or the iron folic acid.
3.2 Study site

Based on the stunting report, Rift valley is the third highest region with stunting.
Nandi County, the sixth county overall with stunting was therefore selected using
non probabilistic technique’s convenience sampling over the regions with marked
stunting. Nandi County was conveniently selected to overcome time limitation by
opting for ease of access versus West Pokot and Kitui (Taherdoost H, 2016).

Overall stunting rate in Kenya is 26%. Stunting is an indicator of malnutrition, based
on the Kenya Demograhic Health Survey (KDHS 2014); the leading counties
reported to have stunting; West Pokot 46%, Kitui 46%, Kilifi 39%, Mandera 36%,
Bomet 36% and Nandi 30%. However, the stunting report by regions in descending
order are; Coast 30.8%, Eastern 30.1%, Rift valley 29.8%, Western 25.2%, North
Eastern 24.7%, Nyanza 22.7%, Central 18.4% and Nairobi 17.2% (KNBS 2014).

The study was carried out in Eastern Produce Kenya Ltd (EPK) and Nandi Tea
Company within Nandi County (Appendix 4B) being the largest tea companies in
Nandi County. They are situated approximately 350kms North West of Nairobi,
Kenya’s capital. Each Tea company is divided into tea estates and each estate is
further subdivided into residential villages. Each village has an average of 48 two
roomed houses. Each house has an open kitchen inside and accomodates two families
with an average of 5 family members. Each estate has a dispensary offering Primary

care services to all their workers.
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Nandi Tea Company has three estates; Taito, Mokong and Kapsumbeiywo. EPK
owns ten estates: Sokot, Chemomi, Kepchomo, Kipkoimet, Kamarya, Sitoi, Savani,
Siret, Kibwari and Tinderet. EPK has a total of 103 villages with over 5000 houses.
The Kapsumbeiywo, Kipkoimet, Kipkeibon, Kibwari, Savani, Sitoi, Chemoni, and
Kepchomo estates were included in the the study after randomization. All women
due for delivery from the Estates were referred to Nandi Hills County Hospitals in
respect to their choice i.e. Nandi Hills County Hospital, Kaptumo Sub-County
Hospital, St. Franscisca Hospital Kapsabet and Kapsabet County Referral Hospital.

3.3 Study populations
I.  Criteria for inclusion of subjects

»= Women who were pregnant
= Women with more than three months (16 weeks) pregnancy. They were
followed up on enrollment to 42 days (postpartum) post-delivery

= Women who consented to the study
ii. Criteria for exclusion of subjects

= Women who did not to consent to the study and those with mental challenges.
3.4 Sample size determination

The following formula was employed to determine the sample size for the treatment

and control groups:

_ 25D* (ZB + Za/2)
" (Dif ference)®

(Fleiss, J, L, 1981)

Where

e n = sample size in each group (assumes equal-sized groups)
e SD = Standard deviation of the outcome variable

e Z, = Represents the desired level of statistical significance i.e. 1.96
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e Zp = Represents the desired power i.e. 0.84 for 80%

e Difference = Effect size, the difference in means
To determine the sample in each group

e SD=04

o Z,=1096

e Zg = 0.84 for 80%

e Difference in mean birth weights = 3.3 kgs-3.1kgs = 0.2 kgs (Zatollah, et al
2014)

The key variables in the proposed study were: labor and delivery (2" stage)
duration. Since no study had handled this variables, therefore using the study by
(Zatollah, et al 2014 as a reference, birth weight was adopted as a key variable in
calculating the sample size (Zatollah, et al 2014)

Therefore;

_ 2(0.4)%(0.84 + 1.96)°
B 0.22

1

n=2.5088/0.04 = 63 minimum sample size
n= 63 + 6.3 (10%)= 69.3
10% was added to take care of loss to follow up (Serdar, et al 2021).

n= therefore a minimum of seventy (70) study participants were adopted in each

group, inclusive of an additional 10% of the minimum sample size.
3.4.1 Sampling procedure and randomization
Based on the Kenya Demograhic Health Survey (KDHS 2014); the leading counties

reported to have stunting; West Pokot 46%, Kitui 46%, Kilifi 39%, Mandera 36%,
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Bomet 36% and Nandi 30%. However, the stunting report by regions in descending
order are; Coast 30.8%, Eastern 30.1%, Rift valley 29.8%, Western 25.2%, North
Eastern 24.7%, Nyanza 22.7%, Central 18.4% and Nairobi 17.2% (KNBS 2014).

Using the non probabilistic technique, convenience sampling was applied in selecting
the Nandi County due to time limitation as the study site for ease of access despite it

being the sixth overall counting with stunting (Taherdoost 2016).

Thereafter, probability sampling technique, was employed using stratified random
sampling method. Four tea estates were grouped together into stratas and adopted as
clusters. Cluster one: Chemomi, Sitoi, Kibwari, Savani; Cluster two: Kepchomo,
Kipkeibon, Kipkoimet, Kapsumbeiywo, Cluster three: Kibabet, Nandi, Mokong and
Taito. The Estates grouped as stratas were thereafter, subjected to randomization.

The outcome was then the study clusters.

The three clusters of four (stratas) estates each were all placed in an opaque envelope
and the nurse incharge, at the Nandi Tea Doctors Scheme Association Head office
was requested to pick blindly and place each cluster randomly against a paper written
either control, neutral or intervention respectively. The clusters placed against

control and intervention were adopted into the study.

Cluster random sampling method was lastly employed in the study to sample all the
study participants in the village. All pregnant women in each cluster who met the

study inclusion criteria were included in the study.

The women in the intervention cluster were given multiple micronutrient (MM)
supplements and the women in the control cluster were given Iron Folic Acid (IFA)
supplements respectively. The study undertook to establish the difference in
pregnancy outcomes after use of multiple micronutrients versus the usual standard
care of IFA among pregnant women in Nandi County. The vitamins were
administered to the women in the intervention and control blocks and followed up to
observe their impact on pregnancy, delivery, postnatal and infant health upto forty

two days post-delivery.
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In figure 3.1, the neutral block was not included in the study group. Pregnant women
with a gestation of 16 weeks or more were eligible to be enrolled in the study. They
were identified by Field Educators based on their residential clusters. Pregnancy
medical records were also verified at the Dispensary using their maternal child health
cards and Clinic registers between Monday to Friday. Thereafter a visit was
conducted by the researcher to the cluster villages. MM was administered to the
women in the intervention cluster and IFA for the control cluster within their
respective homes. The MM or IFA was taken daily up to six weeks (42 days) post-

delivery.

Eastern Produce Kenya Limited & Nandi Tea
Company

Cluster 1 Cluster 2
“hemomi Estate (Strata) epchomo Estate (Strata)
Sito1 Estate (Strata) ipkeibon Estate (Strata)
ibwari Estate (Strata) ipkoimet Estate (Strata)
Savani Estate (Strata) apsumberywo Estate (Strata)

MM group n=70 IFA group n=70

Figure 3.1: Randomization clusters

3.5 Data Collection

i. . Baseline data was collected on enrollment for treatment and control group at
the initiation of the study to include; ANC profile, pica behavior, weight,
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height, BP and current complaints being experienced i.e. weakness, dizziness,
etc. The client's delivery file was analyzed to abstract data. The data collected
on delivery included: duration of labor and the second stage and puerperium.
The baby's Apgar score, sex and weight were also recorded. Data was
collected from all the study participants at 6 weeks (42 days) postnatally to
assess; infant outcome i.e. weight, head circumference, milestones,
breastfeeding patterns.

The treatment group was administered with a daily capsule containing
multiple micronutrients from 16 weeks of pregnancy to 6 weeks (42 days)
post-delivery (Table 3.1), within a heavy meal. The control group was given
the standard iron folic acid (IFA) from pregnancy to 6 weeks (42 days) post-

delivery.

Table 3.1: Multiple micronutrient supplements factsheet per capsule

Vitamin Vitamin name Daily Percent of daily
values values

1. Vitamin A Retinyl palmitate 2675 1U 33%

2. Vitamin C Calcium ascorbate 55mg 92%

3. Vitamin D Cholecalciferol 2001U 50%

4. Vitamin E Di-alpha tocopheryl 22.51U 75%
acetate

5. Vitamin B1 Thiamin hydrochloride 1.4mg 82%

6. Vitamin B2 Riboflavin 1.4mg 70%

7. Vitamin B6 Pyridoxine 1.9mg 76%
Hydrochloride

8. Vitamin B12 Cyanocobalamin 2.6mcg 33%

9. Niacin Niacinomide 18mcg 90%

10. Folic Acid Folic acid 600mg 75%

11. Iron Iron sulfate 27mg 150%

12. lodine Potassium lodide 250mcg 167%

13. Zinc Zinc Oxide 10mg 67%

14. Selenium Sodium Selenite 0.30mcg Not established

15. Copper Copper Oxide 1.15mg 58%

There were both quantitative and qualitative data in this study. Quantitative
data was collected using a structured interviewer administered questionnaire.
(Appendix 1B) Qualitative data was collected during the focus group
discussions using an interview guide. (Appendix 1D). Twelve women were

enrolled in each of the two focus groups based on MM or IFA (Table 3.2).
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The main purpose of the focus group was to bring a deeper understanding on
the use of MM and IFA that may have been missed out in the questionnaire.
The interview was tape-recorded and later transcribed. Thematic evaluation
(Thomas et al 2008) was employed to bring out key themes surrounding
pregnancy and MM. Data analysis was conducted for the continuous
variables; weight, height and BP. Ordinal data analyzed for categorical
variables during 2nd (4-6 months gestation) and 3rd trimester. Data was
collected at four points during pregnancy, labor, delivery and at 42 days (6

weeks) postnatally.

Table 3.2: Study participants (pregnant women) enrolled

Month Treatment group-MM Control - IFA
Proposed Actual Proposed Actual
July 2017 15 20 15 25
August 2017 15 15 15 15
September 2017 15 16 15 15
October 2017 15 15 15 10
November 2017 15 4 15 10
Total 75 70 75 70
iv.  Pilot study was undertaken for data verification and validation in the field

(Thabane et al 2017). A pilot study was carried out on 10% of the sample size
to verify the data collection questionnaire at the Kaptumo Health center
(currently Sub-County Hospital). Five percent of the interviewees were re-
interviewed to ascertain the data validity before forwarding the data for
cleaning and entry. SPSS version 25 was used for data analysis.

3.6 Study measures

The study was guided by the following measures:

Birth weight was measured in grams and weight of:< =2500g is low birth
weight and 25009-4000g is normal birth weight. Baby’s weight was
measured at birth and later at six weeks manually using a weighing scale. A
baby was expected to gain 150 to 210g weekly, height by 2.5cm monthly and
head circumference by 1.5cm monthly for the first 6 months.
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ii.  Hemoglobin levels 12-16 g/dl range was considered to be normal. Below or
above the range was considered abnormal. Hb level was measured using a
procured Hemocue machine: on enrollment, in the third trimester and at 42
days postpartum. A peripheral blood film was collected using a needle prick
on the index finger.

iii.  Pregnancy weight gain was measured in kilograms: on enrollment and in the
second and third trimester.

iv.  Labor duration was assessed from the onset of labor pains with dilatation of
the cervix to the delivery of the baby (second stage of labor) placenta (third
stage of labor).

v.  Breast milk feeding was assessed based on exclusive breast milk or inclusive
of other food substitution i.e. early weaning. The date of early weaning in
days was considered and recorded including the reasons for early weaning.

vi.  Postpartum blood and lochia loss amount and duration was measured during
delivery and puerperium period against the standard guideline measures of
low, mild or heavy. (Anger, et al 2019, Diaz, et al 2018)

3.7 Data analysis

Data analysis followed three key steps. First testing and control of confounding in
maternal neonatal outcomes through bivariate analysis. Adjusted odds ratios were
calculated amongst the outcome variables to control for confounding in the study
using the Cochran and Mantel Haenzel formula (Cochran W G 1954 & Mantel et al
1959).

The potential confounding factors in the study were: age, education level versus the
labor duration, blood loss during delivery, lochia loss duration, breastmilk
availability versus substitution. The data was stratified against two levels of
confounding factors.

The data was stratified into dichotomous outcome variables and risk factors. Age and
education level stratified analysis was carried out against the outcomes of interest. A
series of two by two tables showing the dichotomous outcomes were created and

crude odds ratios were calculated. Thereafter, the age and education level
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stratification tables were created before calculating the weighted average which is the

adjusted odds ratios across the data strata showing the levels of confounders.

The Cochran-Mantel-Haenzel estimate using a standard contingency table was
applied in calculating the adjusted odds ratio and confounding effect in the outcomes
of interest: labor duration, blood loss during delivery, lochia loss duration, breastmilk

availability and substitution versus the age and education level stratification.

The Cochran-Mantel-Haenzel estimate formula was applied.

ad
(’\)RCMH: ZT

Zb.c.
I (Cochran et al 1954, Mantel et al 1959)

Data was stratified using age and education levels. Age stratified analysis was
conducted by having those below twenty-five years in a stratum and above twenty-
five years in a different stratum. Data analysis was conducted based on their risk

factor versus the outcome variable respectively.

Education level were based on one having either primary education or secondary
education as the highest level. Primary education level analysis was analyzed based

on its stratums as well as the secondary education respectively.

Secondly, bivariate analysis was conducted between multiple micronutrients and
iron-folic acid on hemoglobin levels, pregnancy weight gain, labor and birth
duration, postpartum blood and lochia loss, breastmilk availability and women’s

perceptions on their health.

Finally independent t-test was conducted between the multiple micronutrients and
iron-folic acid groups respectively to compare the means for any significance

concluding with measuring of effect and testing of the null hypothesis.
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Descriptive statistics was undertaken on the demographic data; age, occupation,
marital status, education level, and antenatal visits frequency. Bivariate analysis was
also applied to establish the association between multiple micronutrients on
hemoglobin, pregnancy weight gain, hemoglobin levels, labor and birth duration,post
partum blood and lochia loss. Results were presented using Person Chi square test,
Wilcoxon sign test and Ancova test. Data was analyzed and presented in tables and

graphs.

Inferential statistics were applied to quantitative variables to answer objective one
by establishing the effect of MM and IFA on prevalence of anemia during

pregnancy.

Data analyses to answer objective two, three, four and five were conducted to
establish variations on the outcome variables; pregnancy weight gain, labor and birth
duration, postpartum blood and lochia loss and breastfeeding availability among the
MM and IFA groups. Multivariate analysis was also conducted to establish the
association between multiple micronutrients and outcome variables. Adjusting for
any possible confounding variables was conducted using age and education level

stratification.

Inferential statistics were applied by calculating the Levene's test of equal variance
assumption through the independent t-test to establish whether the difference in
outcome variable means being observed was by chance alone or as a result of the

manipulation by multiple micronutrients or iron folic acid.

Hypothesis testing was conducted using general linear modelling and effect size
measurements were conducted using the four significant test established during the
general linear modelling: Pillai’s Trace, Wilks’ Lambda, Hotelling’s Trace, Roy’s
Largest Root and confirmed using Partial Eta squared. Significance level was
p=0.05.

All analyses was conducted using SPSS version 25 (IBM, 2017). A significance

level of less than p<0.05, was considered to be significant and concluded that the
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difference observed was due to the manipulation of the treatment arm; multiple

micronutrients in the study.

Data analysis to answer objective six on perceptions of women on their health and
use of multivitamins were conducted by employing the qualitative data collected
during the focus group discussions. One focus group was conducted in the control
and intervention clusters respectively. The data was collected using handwritten
notes and a voice recorder. After which, the information in the voice recorder was
transcribed and compared with the handwritten notes from the two focus groups to
ensure no detail was omitted. Thematic analysis was conducted to derive common
themes in using multiple micronutrients versus iron-folic acid between the groups
(Thomas et al 2008).

3.7.1 Data Storage

The filled case report forms are locked in a metal cabinet pre and post data analysis.

3.8 Result dissemination

The study results have been disseminated through two publications: based on two
objectives and study results in a local and international peer-reviewed journal; World
Journal of Public Health and Central African Journal of Public Health. The results
have been disseminated in the scientific conferences both locally: the 11" JKUAT
Scientific Conference in November 2017 and internationally: Bethesda, Maryland
USA, NIH grant conference in May 2017.

3.9 Ethical considerations

The study was implemented after ethical approval number: 0001618, was granted
from the Moi University/MTRH Institutional Research and Ethics Committee
(IREC), Eldoret and approval of the study topic by the Board of Postgraduate Studies
of Jomo Kenyatta University of Agriculture and Technology (JKUAT). Permission
to implement the study within the Tea Estates was sought from the Chief Executive

Officer of the entire Eastern Produce Tea Estates, then the Doctor in charge of the
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Nandi Hills Doctors Scheme Association. Eastern Produce Tea Estates is housed
within the Nandi County in Kenya. The study carried no more than minimal risks.
The possible side effects experienced in earlier studies include GIT irritation when
taken without food. Pain due to needle prick when evaluating the hemoglobin levels.
Autonomy was applied to ensure each pregnant woman, had an equal chance of
being recruited to the treatment or control group. Informed consent by study
participants was used to ensure voluntary enrollment into the study. The study

participants’ consent was recorded in this form. (Appendix 1A, 1B, 1C, 1D).
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CHAPTER FOUR

RESULTS

4.1 Sociodemographic characterisitics of the women

One hundred and forty participants were enrolled in the study. The average age was
25.7 (SD: 6.0) years with a minimum and a maximum of 15.0 and 38.0 years

respectively.

Table 4.1: Socio Demographic Characteristics of women, Nandi County, Kenya
(2018)

Variable N Mean (SD) or n (%)
Age (Years), Mean (SD) 140 25.7 (6.0)
Range (Min. — Max.) 15.0-38.0
Gestational age (Weeks), Mean (SD) 140 23.8 (8.0)
Range (Min. — Max.) 16.0 - 42.0
Reported sickness during pregnancy, n (%)

No 140 99 (70.6)
Yes 41 (29.4)
Number of children, n (%)

0 21 (15.0)
1-2 140 80 (57.1)
> 2 39 (27.9)
Level of education, n (%)

Primary 88 (63.0)
Secondary 140 47 (33.3)
Tertiary 5(3.7)
Marital status, n (%)

Single 23 (16.7)
Married 140 117 (83.3)
Occupation, n (%)

Not employed 47 (33.6)
Self employed 140 6 (4.2)
Employed 87 (62.2)
Tea plucker 75 (53.7)
Kilograms of tea plucked, Mean (SD) 75 27.6 (11.6)
Range (Min. — Max.) 10.0-60.0
Hours worked plucking tea, Mean (SD) 75 8.5(0.8)
Range (Min. — Max.) 7.0-10.0
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The mean gestational age at the time of enrollment was 23.8 (SD: 8.0) weeks with a
minimum and a maximum of 16.0 and 40.0 weeks respectively. Forty-one
participants, 29.4%, reported sicknesses during the pregnancy.Forty-three percent of
the participants were nulliparous, and 15.0% reported that they had no
children.Sixty-three percent of the participants had primary level of education and
3.7% had tertiary level of education.Eighty-three percent of the participants were
married. The sample constituted 53.9% tea plucking women who worked for an
average of 8.5 (SD: 0.8) hours per day plucking an average of 27.6 (SD: 11.6)
kilograms of green tea leaves with a range of 10.0 to 60.0 kilograms.

4.2 Women clinical findings and presentation

The weight gained during pregnancy, hemoglobin levels during pregnancy, blood
pressure levels, syphyllis test and complaints presented by the pregnant woman shall
guide the clinical findings and presentation. Table 4.2 further illustrates these

findings.
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Table 4.2: Women’s Clinical Characteristics, Nandi County, Kenya(2018)

Variable N Mean (SD) or Median
(IQR) or n (%)
Weight in the second trimester (Kg), Median 140 60.0 (56.0, 65.0)
(IQR)
Range (Min. — Max.) 41.0-80.0
Weight in third trimester (Kg), Median (IQR) 140 63.1 (60.0, 68.0)
Range (Min. — Max.) 47.0-90.0
HB levels in second trimester (g/dL), Median 140 11.2 (10.7, 11.8)
(IQR)
Range (Min. — Max.) 74-15.2
Anemic during the second trimester, n (%)
No 140 82 (58.6)
Yes 58 (41.4)
HB in third trimester (g/dL), Median (IQR) 140 11.6 (10.8, 12.2)
Range (Min. — Max.) 89-140
Anemic during the third trimester, n (%)
No 140 102 (72.9)
Yes 38 (27.1)
Syphilis test, n (%)
Reactive 140 11 (8.0)
Non-reactive 129 (92.0)
Blood pressure levels, n (%)
Low <90/60mmhg 5(3.9)
Normal <120/80mmhg 140 121 (86.3)
High 120-129/80mmhg 14 (9.8)
Complaints on enrollment n (%)
None 9 (6.4)
Nausea 27 (19.6)
Vomiting 140 25 (17.9)
Dizziness 67 (47.6)
Fatigue 3(2.1)
Other 9 (6.4)

NB: IQR — interquartile range, HB — hemoglobin levels

The median weight for the participants during the second trimester was 60.0 (IQR:
56.0, 65.0) kilograms with a range of 41.0 to 80.0 kilograms. During the third
trimester the participants had added weight to a median of 63.1 (IQR: 60.0, 68.0)

kilograms with the lowest being 47.0 kilograms and the highest being 90.0

kilograms.The median hemoglobin (HB) levels during the second trimester was 11.2
(IQR: 10.7, 11.8) g/dL with the lowest and the highest Hgb being 7.4 g/dL and 15.2

o/dL respectively. During this period, 41.4% of the participants were anemic. During
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the third trimester the HB levels had improved to a median of 11.6 (IQR: 10.8, 12.2)
g/dL with the minimum and the maximum of 8.9 g/dL and 14.0 g/dL. During the
third trimester, 27.1% of the participants were anemic.One fifth of the participants
reported complaints of nausea, 19.6% reported about vomiting, and 47.6% reported

experiencing dizziness.

Table 4.3: Pica and food preference among pregnant women

Variable N n (%)
Pica, n (%)

No 34 (24.1)
Yes 140 106 (75.9)
Preference for pica, n (%)

Stones 103 (73.5)
Charcoal 140 20 (14.3)
Gas smelling 3(2.4)
Others 14 (9.8)
Food preference, n (%)

All (Carbohydrates, Proteins, Vitamins) 8 (5.8)
Carbohydrates 30 (21.4)
Carbohydrates & proteins 16 (11.4)
Carbohydrates & vegetables 3(2.1)
Carbohydrates & fruits 140 3(2.1)
Proteins 16 (11.4)
Fruits 40 (28.5)
Vegetables 11 (7.9)
Vegetables and fruits 5 (3.6)
Carbonated drinks 8 (5.8)
Complaints during pregnancy, n (%)

None 105(75.0)
Fatigue 3(2.1)
GBM 14 (10.0)
Heartburn 140 6 (4.3)
Hypertension 3(2.1)
Malaise 3(2.1)
Mood swings 3(2.1)
Pain in the right thigh 3(2.1)

Three quarters of the participants reported pica, (75.9%). Of this number, 73.5%,
14.3%, 2.4% and 9.8% preferred stones, charcoal, gas and others respectively.Up to
37.0%, 22.8%, 11.5%, 32.1% of the participants had preference for carbohydrates,
proteins, vegetables, and fruits respectively. There were 8 (5.8%) who had preference
for a soft drink (soda). Only 5.8% of the participants were eating all the foods.
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During pregnancy, 35 (25.0%) of the participants reported  pregnancy related

complaints.

4.3 Antenatal visits

The month at which every pregnant woman initiatied the antenatal visits was
recorded including the frequency of these visits and the place where the services
were sought to determine whether this was skilled or unskilled. Table 4.4 further
elaborates these findings.

Table 4.4: Antenatal Characteristics

Variable N n (%)
Gestational age at first antenatal care clinic, n

(%)

3 Months 27 (19.3)
4 months 47 (33.6)
5 Months 140 37 (26.4)
6 Months 16 (11.4)
7 Months 8 (5.7)
8 Months 5 (3.6)
Number of ANC visits, n (%)

Once 5 (3.6)
Twice 140 24 (17.1)
Thrice 50 (35.7)
Quadruple 61 (43.6)
Place of ANC, n (%)

Dispensary 113 (80.7)
Health Centre 140 19 (13.6)
Hospital 8 (5.7)

Up to 19.3% of the participants started visiting antenatal care clinic at the first
trimester and by the second trimester 90.7% had made at least a visit to the ANC
clinic. Among the participants who attended ANC, 79.3% made at least three

antenatal care clinic visits with 80.7% attending clinic visits in the dispensaries.
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4.4 Women delivery outcomes

Place of onset of labor, delivery place, presence of a companion during delivery and
postpartum hemorrhage amounts are key delivery measures. Table 4.5 illustrates
these findings.
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Table 4.5: Delivery Characteristics

Variable N Median (IQR) or n
(%)

Place of onset of labor, n (%0)

Home 107 (76.9)

Work place 140 27 (19.2)

Market 3(1.9

Dispensary/Health Centre 3(1.9)

Duration of labor (Hours), Median (IQR) 140 8.0 (6.0, 16.0)

Range (Min. — Max.) 2.0-48.0

Duration of second stage of labor (Minutes), 140 15.0 (10.0, 30.0)
Median (IQR)

Range (Min. — Max.) 1.0 - 180.0
Place of delivery, n (%)

Home with help 3(1.9)
Home alone 3(1.9)
Home with TBA 140 13 (9.3)
On the way to TBA 3(1.9)
Hospital 118 (85.2)
Presence of companion, n (%)

No 10 (7.4)
Yes 140 130 (92.6)
Postpartum blood loss, n (%)

Light 61 (43.5)
Mild 140 33 (23.9)
Heavy 46 (32.6)

Note- TBA- Traditional Birth Attendant

For 76.9% of the participants’ onset of labor began at home with labor median
duration of 8.0 (IQR: 6.0, 16.0) hours. Shortest labor was 2 hours. Median second
stage of labor was a duration of 15.0 (IQR: 10.0, 30.0) minutes.Eighty-five percent
of the participants delivered at the hospital, 13.1% delivered at home; three in the
presence of a helper; another three on their own, and 13 (9.3%) with the help of a
traditional birth attendant. Three women delivered on their way to the traditional
birth attendant. One hundred and thirty (92.6%) of the participants had a companion
in the delivery room. Heavy blood loss was reported for 32.6% of the participants

who delivered.
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4.5 Infant outcomes

The key infant outcome measures are: presence of congenital malformations, Apgar
score at birth, infant gender, and baby outcome after forty two days post delivery.
Table 4.6 further illustrates the infant outcome findings.

Table 4.6: Infant outcomes

Variable N Median (IQR) or n (%)
Birth outcome at birth

Alive 140 140 (100.0)
Presence of congenital malformation, n(%)

No 140 (100.0)
Yes 140 0 (0.0)
Apgar score at 1 minute, n (%)

Abnormal (<4) 56 (40.0)
Near normal (4-6) 140 12 (8.9)
Normal (>6) 72 (51.1)
Apgar score at 5 minutes, n (%)

Near normal (4-6) 53 (37.8)
Normal (>6) 140 87 (62.2)
Apgar score at 10 minutes, n (%)

Normal (>6) 140 140 (100.0)
Birthweight (kilograms), Median (IQR) 140 3.2 (3.0, 3.6)
Range (Min. — Max.) 2.2—-6.6
Baby’s sex, n (%)

Female 140 80 (56.9)
Male 60 (43.1)
Breastfeeding done, n (%)

No 140 26 (18.5)
Yes 114 (81.5)
Breast milk availability (Minutes), n (%)

<10 5(3.8)
11-20 16(11.3)
21-30 140 50 (35.9)
31-40 11 (7.6)
41 -50 5(3.8)

> 51 53 (37.7)
Breast milk amount, n (%)

Sufficient 140 109 (78.0)
Insufficient 31 (22.0)
Breast milk substitution, n (%)

No 126 (89.8)
Yes 140 14(10.2)

Baby outcome at 42 days, n (%)
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Alive 140 137 (98.1)

Died 3(1.9)
Baby milestones at 42 days, n (%)

Follows objects 4(2.9)
Grasping 25 (17.7)
Head control 4(2.9)
Neck control and support 140 8 (5.8)
Sitting 4(2.9)
Social smile 95 (67.7)

All the children were alive at birth without any malformation. Based on Apgar score
at 1 minute 51.1% of the children were normal, based on the 5 minutes Apgar score
62.2% of the children were normal. Assessment of the children at 10 minutes

revealed that all the children were normal based on the Apgar scale.

The median birth weight was 3.2 (IQR: 3.0, 3.6) kilograms with the lowest and the
highest being 2.2 and 6.6 kilograms respectively.Forty-three percent of the children
born were boys. Up to 81.5% of the children were breastfed and the availability of
breastmilk was most frequent between 11 and 30 minutes at (47.2%). Breast milk

was available for 37.7% of the children after 50 minutes.

Breast milk was insufficient for 22.0% of the children and 10.2% of the children had
milk substitution. At 42 days, 1 (1.9%) of the children had died. The babies’
milestones at 42 days indicate that 17.7% of the children could grasp items when

given to them, and 67.7% expressed a social smile.
4.6 Maternal postpartum outcomes

Maternal clinical presentations post delivery is a key indicator on her health,
including postpartum blood and lochia loss. These will determine the woman’s

overall postnatal health either to be stable or not. Table 4.7 gives more details.
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Table 4.7: Maternal postpartum health outcomes

Variable N Median (IQR) or n
(%)
Mother’s condition after delivery, n (%)
Normal/Good 105 (75.5)
Near normal 140 24 (17.0)
Abnormal/Bad 11 (7.6)
Lochia loss amount, n (%)
Light 71 (50.9)
Mild 140 37 (26.4)
Heavy 32 (22.6)
Lochia loss duration, n (%)
1 -2 weeks 17 (12.2)
3 — 4 weeks 69 (49.0)
5 — 6 weeks 140 23 (16.3)
> 6 weeks 31 (22.5)
Mother’s HB after delivery, n (%)
Low 3(2.0)
Normal 140 123 (88.0)
High 14(10.0)
Mother’s overall postnatal health, n (%)
Stable 122 (87.2)
Unstable 140 18 (12.8)
Any complain, n (%)
Bleeding 32 (23.1)
General body weakness 11 (7.7)
Headache 140 75 (53.9)
Headache/Backache 11 (7.7)
Weakness/Pale 11 (7.7)
Days to resumption of tea plucking, Median (IQR) 75 46.5 (30.0, 90.0)
Range (Min. — Max.) 6.0 — 270.0
Days to resumption of house chores, Median (IQR) 140 37.0 (26.0, 39.0)
Range (Min. — Max.) 15.0-42.0

Assessment of the mother after delivery showed that 75.5% of them were in good
condition.Forty-nine percent of the mothers had mild to heavy lochia loss, and 38.8%
of the mothers had lochia loss that lasted beyond a month.The mothers’ HB was
normal for 88.0% but low for 2.0%. Up to 87.2% of the mothers were reported to be
stable. Of those who reported complaints, 23.1% reported bleeding and 53.9%
reported headache. General body weakness, and weakness or pale skin were each
reported by 7.7% of the mothers.It took a median of 46.5 (IQR: 30.0, 90.0) days for

mothers to resume tea plucking with an extreme minimum of 6.0 days and a
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maximum of 270.0 days. Mothers also took a median duration of 37.0 (IQR: 26.0,

39.0) days to resume the house chores.
4.7 Women and infant sociodemographic findings per treatment group

Table 4.8 compares the socio-demographic characteristics of the participants who
were enrolled in the multiple micronutrient supplement groups to those who were
enrolled in the iron folic acid supplement group. The key measures are: age, marital

status, parity, education level and occupation.
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Table 4.8: Comparison of socio-demographic characteristics by the treatment

groups
Groups
MM IF (n=70)
(n=70)
Variable N Mean (SD) Mean (SD) P-value
or n (%) or n (%)

Age (Years), Mean (SD) 140 24.6 (6.1) 26.3 (6.0) 0.335"
Gestational age (Weeks), Mean (SD) 140 25.5(8.0) 21.8 (7.9) 0.160"
Reported sickness during pregnancy,
n (%)

No 140 42 (60.0%) 55 (79.0%)

Yes 28 (40.0%) 15(21.0%)  0.229°
Parity, n (%)

0 26 (36.8%) 35 (50.0%)

1 140 22 (31.6%) 0 (0.0%) 0.033°

>1 22 (31.6%) 35 (50.0%)
Number of children, n (%)

0 9(13.3%) 11 (16.0%)

1-2 140 47 (66.7%) 36 (52.0%)  0.642°

> 2 15 (21.0%) 23 (32.0%)
Level of education, n (%)

Primary 51 (72.7%) 39 (56.2%)

Secondary/ Tertiary 140 19(27.3%) 31(43.8%) 0.218°
Marital status, n (%)

Single 10 (13.6%) 13 (18.8%)

Married 140 60 (86.4%) 57 (81.2%)  0.620°
Occupation, n (%)

Tea plucker 140 40 (57.1%) 35 (51.6%)

Others 30 (42.9%) 34 (48.4%)  0.695°
Kilograms of tea plucked, Mean (SD) 75 31.7 (14.0) 24.5(8.6) 0.106"
Hours worked plucking tea, Mean 75  8.1(0.7) 8.8 (0.9) 0.026"

(SD)

¢ Pearson’s Chi Square test, ' Independent samples t-test, P-value-significance level

The average age of the participants who were enrolled in the MM supplement group
was 24.6 (SD: 6.1) years compared to 26.3 (SD: 6.0) years among the IFA

supplement group. However, there was no sufficient evidence from the data to show

a difference between the two groups (p = 0.335). The average gestational age of the

participants who were enrolled in the multiple micronutrient supplement group was

25.5 (SD: 8.0) weeks while the average gestational age among the participants who
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were enrolled in the iron folic acid supplement group was 21.8 (SD: 7.9) weeks.
There was however, no sufficient evidence from the data to show a difference

between the two groups (p = 0.160).

The proportion of participants who reported sickness during the pregnancy was
40.0% among the participants in the multiple micronutrient supplement group and
21.0% among the participants who were enrolled in the iron folic acid supplement

group. The difference was however not statistically significant, p = 0.229.

The proportion of participants who reported to be nulliparous, uniparous and
multiparous in the multiple micronutrient supplement group were 36.8%, 31.6%, and
31.6% respectively while in the iron folic supplement group the proportion of
participants who reported they were nulliparous, uniparous and multiparous were
50.0%, 0.0%, and 50.0% respectively. The test for association showed that parity

was not balanced across the two groups (p = 0.033).

Similarly, the data show that the proportion of participants without a child, with 1-2
children and with more than two children were 13.3%, 66.7%, and 21.0%
respectively while in the iron folic supplement group the proportion of participants
without a child, with 1-2 children and with more than two children were 16.0%,
52.0%, and 32.0% respectively. There was no evidence of a difference in the
distribution of the number of children of the participants across the two groups (p =
0.642).

Compared to participants who enrolled in the multiple micronutrient supplement
group, a lower proportion of those who enrolled in the iron folic acid supplement
group had secondary or higher level of education, 27.3% vs. 43.8%. However, the

difference was not statistically significant (p=0.218).

The proportion of married participants were similar in the two groups, 86.4% vs.
81.2%, p = 0.620.

The proportion of participants who had their occupation as tea plucking was 57.1%

among those who were enrolled in the multiple micronutrient supplement group and
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51.6% among those who were enrolled in the iron folic supplement group. The
difference between the two groups was however, not statistically significant, p =
0.695.

The tea average kilograms the participants were plucking, was similar for the two
groups, 31.7 (SD: 14.0) vs. 24.5 (SD: 8.6) kilograms, p = 0.106. However, there was
evidence from the data that the participants who were enrolled in the iron folic
supplement group worked for a longer duration compared to those who were enrolled
in the multiple micronutrient supplement group, 8.8 (SD: 0.9) vs. 8.1 (0.7) hours, p =
0.026.

4.8 Women’s clinical findings and presentations per treatment groups.

In Table 4.9, the clinical characteristics including weight, hemoglobin (HB), VDRL
test results, and blood pressure status were compared between the participants who
were enrolled in the multiple micronutrient supplement groups to those who were

enrolled to the iron folic acid supplement group.

The findings show no evidence of a difference in the mean weight of the participants
during the second trimester among those enrolled to the multiple micronutrient
supplement group compared to those who were enrolled to the iron folic acid
supplement group, 62.8 (SD: 9.1) vs. 59.4 (SD: 5.5) kilograms, p = 0.104.

The weight gained by the participants enrolled in the multiple micronutrient
supplement group during the third trimester was significantly higher than that gained
by the participants enrolled in the iron folic acid supplement group, 67.8 (SD: 8.5)
vs. 62.7 (SD: 6.4), p = 0.032. Table 4.9 compares clinical characteristics between the

two groups

The median hemoglobin levels during the second trimester were similar for the two
groups of participants, 11.2 (IQR: 10.8, 12.1) vs. 11.2 (IQR: 10.4, 11.8) g/dl, p =
0.758. Also, the proportion of anemic participants in the multiple micronutrient
supplement group was similar to that of the participants enrolled in the iron folic acid

supplement group, 43.8% vs. 40.0%, p = 0.812. The median hemoglobin levels
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during the third trimester among the participants who were enrolled in the multiple
micronutrient supplement group was 12.1 (IQR: 11.6, 12.4) g/dL. This was
significantly higher than the median posted by the participants enrolled in the iron
folic supplement, median: 11.3 (IQR: 9.7, 11.8) g/dl, p = 0.038.

Table 4.9: Comparison of clinical characteristics by the treatment groups

Groups
MM (n=70) IF (n=70)
Variable N Mean Mean P-value
(SD)/Median  (SD)/Median
(IQR)or (%) (IQR) or (%)

Weight in the second trimester 140 62.8 (9.1) 59.4 (5.5) 0.104"
(Kg), Median (IQR)
Weight in third trimester (Kg), 140 67.8 (8.5) 62.7 (6.4) 0.032!
Median (IQR)
HB levels in second trimester 140  11.2 (10.8, 11.2 (10.4, 0.758%
(g/dl), Median (IQR) 12.1) 11.8)
Anemic during second trimester,
n (%)

No 140 39 (56.2%) 42 (60.0%)

Yes 31 (43.8%) 28 (40.0%) 0.812¢
HB in third trimester (g/dl), 140 121 (11.6, 11.3(9.7,11.8) 0.038"
Median (IQR) 12.4)
Anemic during third trimester, n
(%)

No 140 60 (85.7%) 46 (65.2%)

Yes 10 (14.3%) 24 (34.8%) 0.173°
Syphilis test, n (%)

Reactive 140 0 (0.0%) 10 (13.8%)

Non-reactive 70 (100.0%) 60 (86.2%) 0.129
Blood pressure levels, n (%)

Low 3 (5.0%) 2 (3.2%)

Normal 140 64 (90.0%) 59 (83.9%) 0.823

High 3 (5.0%) 9 (12.9%)
Complaints, n (%)

None 3 (4.6%) 5 (6.9%)

Nausea 10 (13.6%) 16 (24.1%)

Vomiting 140 13 (18.2%) 12 (17.2%) 0.854f

Dizziness 38 (54.6%) 31 (44.8%)

Fatigue 0 (0.0%) 3 (3.5%)

Other 6 (9.1%) 3 (3.5%)

¢ Pearson’s Chi Square test, ' Independent samples t-test ¥ Wilcoxon sign test "Fishers

exact test
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Further, the proportion of anemic participants during the third trimester among those
enrolled in the multiple micronutrient supplement group was lower than that reported
for the participants enrolled in the iron folic acid supplement group, 14.3% vs.

34.8%, but not statistically significantly different, p = 0.173.

None of the participants enrolled in the multiple micronutrient supplement group was
diagnosed of syphilis compared to 13.8% among those enrolled in the iron folic
supplement group. The difference was however, statistically not significant, p =
0.129

There was no evidence from the data to demonstrate a difference in the distribution

of participants by blood pressure levels across the two groups, p = 0.823.

Similarly, there was no evidence from the data to link complaints to a particular

enrollment group, p = 0.854.

In Table 4.10, the clinical characteristics including pica, medical complaints, food
preference and issues arising during pregnancy were compared between the
participants who were enrolled in the multiple micronutrient supplement groups to

those who were enrolled to the iron folic acid supplement group.
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Table 4.10: Comparison of pica and food preference by treatment groups

Groups
MM (n=70)  IF (n=70)
Variable N n (%) n (%) Pvalue
Pica after two weeks, n (%)
No 60 (13.6) 22 (31.2)
Yes 140 10 (86.4) 48 (68.8) 0.137°
Preference for pica, n (%)
Stones 59 (84.2) 44 (63.6)
Charcoal 140 11 (15.8) 10 (13.6) 0.166'
Gas 0 (0.0 3(4.6)
Others 0 (0.0) 13 (18.2)
Food preference, n (%)
All(Carbohydrates, 6 (9.1) 1(3.3)
Proteins, Vitamins)
Carbohydrates 6 (9.1) 21 (30.0)
Carbohydrates & proteins 13 (18.2) 5(6.7)
Carbohydrates & 0 (0.0 2 (3.3)
vegetables
Carbohydrates & fruits 140 3 (4.6) 0 (0.0) 0.060f
Proteins 3(4.6) 12 (16.7)
Fruits 26 (36.4) 16 (23.3)
Vegetables 3(4.6) 7 (10.0)
Vegetables and fruits 0 (0.0 5(6.7)
Soda 10 (13.6) 2 (3.3)
Complaints during enrollment , n
(%)
None 46 (66.7) 56 (80.8)
Fatigue 0 (0.0) 3(3.9
GBM 8(11.1) 5(7.7)
Heartburn 140 4 (5.6) 3(3.9) 0.571f
Hypertension 0 (0.0) 3(3.9)
Malaise 4 (5.6) 0 (0.0)
Mood swings 4 (5.6) 0 (0.0)
Pain in the right thigh 4 (5.6) 0 (0.0)

¢ Pearson’s Chi Square test, f Ancova f-test

Among the participants who had pica and enrolled in the multiple micronutrient
supplement group 84.2% had preference for stones while 63.6% had preference for
stones among those enrolled in the iron folic supplement group. Those who had
preference for charcoal were 15.8% in the multiple micronutrient group and 13.6%

among those who were enrolled to the iron folic acid supplement group. There was
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no evidence though to show varied distribution of participants by their pica

preference to micronutrient supplementation group (p = 0.166).

The findings show that the proportion of participants who had pica were similar
among those who were enrolled in the multiple micronutrient supplement group
compared to those who were enrolled in the iron folic supplement group, 86.4% vs.
68.8%, p = 0.137.

There was no difference in pica experience between the treatment and control arm at
study enrollment. However, after at least two weeks of being administered and using
multiple micronutrients and Iron folic acid respectively: the MM group had no pica
at 13.6% and IFA at 31.2% correspondingly.

This is also consistent with the focus group discussions within the groups:

A woman said, "Since | became pregnant, | have been eating stones and have to
carry them in my pocket,s because when | am not doing some work I throw some in

my mouth to keep the urge down". Control group.

But a woman in the MM — intervention group said: “I had tendencies to eat soil and
stones when | became pregnant: but after taking the vitamins for only about two
weeks; I didn’t have the urge to eat them again, I forgot that I used to eat them!”
Intervention (MM) group

The food preference as well as reported issues on enrollment arising during the
pregnancy were not significantly differently distributed between the two groups, p =
0 0.060, and 0.571 respectively.

4.9 Antenatal visits per treatment groups

Table 4.11 shows the comparison of the ANC characteristics by treatment groups and
is guided by the following measures: duration in months at the initiation of antenatal

clinic visits, frequency of the ANC visits and the place of attendance.
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Table 4.11: Antenatal care clinic visit characteristics by the treatment groups

Groups
MM (n=70) IF (n=70) P-value
Variable n n (%) n (%)
Gestational age at first
antenatal care clinic, n (%)
3 Months 13 (18.1) 14(19.4)
4 months 26 (36.4) 23 (32.3)
5 Months 140 16 (22.7) 20 (29.0) 0.951f
6 Months 6 (9.1) 9 (12.9)
7 Months 6 (9.1) 2(3.2)
8 Months 3(4.6) 2(3.2)
Number of ANC visits, n (%)
Once 3 (4.6) 2 (3.2)
Twice 140 6 (9.1) 16 (22.6) 0.013f
Thrice 13 (18.2) 34 (48.4)
Quadruple 48 (68.2) 18 (25.8)
Place of ANC, n (%)
Dispensary 140 70 (100.0) 47 (67.7)
Health Center 0 (0.0) 16 (22.6) 0.006f
Hospital 0 (0.0) 7(9.7)

f Ancova f-test

The distribution of the participants by the gestational age at first antenatal care clinic
were not significantly different between the two groups, p = 0.951. However, the
data show that the participants in the iron folic acid supplement group were more
likely to have attended ANC once twice or thrice compared to those in the multiple
micronutrient group who attended four times, p = 0.013. Further, the place of ANC
attendance was more likely to have been dispensary for the participants who were
enrolled in the multiple micronutrient group compared to those in the iron folic acid

supplement group, p = 0.006.

4.10 Labor and delivery outcomes by treatment groups

Table 4.12 gives comparison of the labor and delivery characteristics findings, by
place of onset of labor, labor duration and postpartum hemorrhage amounts.
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Table 4.12: Comparison of labor & delivery characteristics by treatment groups

Groups
MM (n=70) IF (n=70)
Variable n  Median (IQR) or Median (IQR)  P-value
(%) or (%)
Place of onset of labor, n
(%)
Home 48 (68.2%) 58 (83.3%)
Work place 140 16 (22.7%) 12 (16.7%) 0.279f
Market 3 (4.6%) 0 (0.0%)
Dispensary/Health 3 (4.6%) 0 (0.0%)

Duration of labor 140 8.0 (6.0, 8.0) 12.0(8.0,21.0)  0.005%
(Hours), Median (IQR)
Duration of second stage 140 11.0(6.0,20.0) 20.0(15.0,30.0) 0.023%
of  labor  (Minutes),

Median (IQR)
Birth attendant present
(%)
Home with help 3 (4.6%) 0 (0.0%)
Home alone 0 (0.0%) 2 (3.1%)
Home with TBA 140 3 (4.6%) 9 (12.5%) 0.454f
On the way to 0 (0.0%) 2 (3.1%)
TBA
Hospital 64 (90.9%) 57 (81.3%)
Presence of companion, n
(%)
No 60 (86.4%) 68 (96.9%)
Yes 140 10 (13.6%) 2 (3.1%) 0.293f
Postpartum blood loss, n
(%)
Light 56 (79.0%) 13 (18.5%)
Mild 140 7 (10.5%) 23 (33.3%) <0.0001"
Heavy 7 (10.5%) 34 (48.2%)

fAncova f test, “Wilcoxon sign test

A higher proportion of participants who were enrolled in the iron folic acid
supplement group had onset of labor at home compared to 68.2% among those who
were enrolled in the multiple micronutrient supplement group. There was, however,
no sufficient evidence from the data to demonstrate different distributions in the

place of labor onset by the two treatment groups (p = 0.279).
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The median duration of labor among the participants who were enrolled in the
multiple micronutrient supplement groups was significantly lower than that of the
participants who were enrolled in the iron folic acid supplement group, 8.0 (IQR: 6.0,
8.0) vs. 12.0 (IQR: 8.0, 21.0), p = 0.005.

Similarly, the median duration of second stage of labor for the participants who were
enrolled in the multiple micronutrient supplement groups was significantly shorter
than that reported for those enrolled in the iron folic acid supplement group, 11.0
(IQR: 6.0, 20.0), vs.20.0 (IQR: 15.0, 30.0) p = 0.023.

This is further supported by one of the women in the focus group who said “When I
felt the pains in my stomach, | knew the baby was about to come, but it took a day to
get the baby out!” (Control group). Another woman also said "I delivered at home
because | was young and didn't know what to do and went to hide in my
grandmother’s house and took care of me. It took a long time for the baby to get out.
I was in so much pain and my grandmother kept checking me down there and telling
me to wait until the pain was so much. She then told me to push the baby out, but by
that time | was so weak to push. | kept trying and when the baby came out, | bled alot

and fainted. I don't know what happened after that. (Control group)

A woman in the treatment group said “From the time pains started, it took me two
hours to deliver, I didn’t even get to Nandi Hills Hospital, I was assisted by the sister

in the Dispensary. (Intervention group).

The presence of a birth attendant at the time of delivery and the presence of a
companion at the time of delivery were not significantly different between the two

groups, p = 0.454 and 0.293 respectively.

There was evidence from the data to show that the participants who were enrolled in
the iron folic acid supplement group were more likely to have mild (33.3%) to heavy
(48.2%) blood loss compared to those who were enrolled in the multiple
micronutrient supplement group; mild (79.0%) and heavy (10.5%), p < 0.0001. This
is further confirmed by one of the women in the focus group who said: "I used to

bleed so much after delivering in the last times, but after taking the vitamins, during
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this delivery, | only bled very little”. (Intervention group) one of the women in the
control group had a different experience and said: "When | got my baby,
immediately | bled a lot and was weak even to stand up. Mother in law supported me

to bed and | am still weak to do even small housework". (Control group)

4.11 Infant outcomes by treatment groups

Table 4.13 presents the comparison of the infant outcomes by treatment groups. The
measures are guided by Apgar score and outcome at forty two days post delivery of

the infant.
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Table 4.13: Comparison of the infant outcomes by the treatment groups

Groups
MM (n=70) IF (n=70)
Variable n Median(IQR) or  Median (IQR) orn P-value
n (%) (%)
Apgar score 1 minute, n

Abnormal (<4) 38 (54.6%) 18 (26.1%)

Near normal (4-6) 140 0 (0.0%) 12 (17.4%) 0.037f

Normal (>6) 32 (45.4%) 40 (56.5%)

Apgar score 5 minutes, n (%)

Near normal (4-6) 35 (50.0%) 18 (26.1%)

Normal (>6) 140 35 (50.0%) 52 (73.9%) 0.098¢
Birthweight (kilograms), Median 140 3.3(3.2,41) 3.2(3.0,3.5) 0.024%
(IQR)

Baby’s sex, n (%)

Female 140 29 (40.9%) 31 (44.8%)

Male 41 (59.1%) 39 (55.2%) 0.780°
Breastfeeding done, n (%)

No 140 0 (0.0%) 22 (31.2%)

Yes 70 (100.0%) 48 (68.8%) 0.003f
Breast milk availability (Minutes),

n (%)

<10 7 (9.5%) 0 (0.0%)

11-20 13 (19.1%) 4 (6.3%)

21-30 140 40 (57.1%) 16 (21.9%) 0.001f

31-40 3 (4.8%) 7 (9.4%)

41-50 0 (0.0%) 4 (6.3%)

> 50 7 (9.5%) 39 (56.3%)

Breast milk amount, n (%)

Sufficient 140 70 (100.0%) 43 (60.7%)

Insufficient 0 (0.0%) 27 (39.2%) 0.001f
Breast milk substitution, n (%)

No 70 (100.0%) 57 (81.5%)

Yes 140 0 (0.0%) 13 (18.5%) 0.056f
Baby outcome at 42 days, n (%)

Alive 140 70 (100.0%) 68 (96.7%)

Died 0 (0.0%) 2 (3.3%) >0.999"
Baby milestones at 42 days, n (%)

Follows objects 4 (5.7%) 0 (0.0%)

Grasping 21 (29.4%) 4 (5.9%)

Head control 4 (5.7%) 0 (0.0%) 0.181f

Neck control 140 4 (5.7%) 0 (0.0%)

Neck support 4 (5.7%) 0 (0.0%)

Social smile 49 (70.6%) 45 (64.7%)

¢ Pearson’s Chi Square test, "Wilcoxon sign test, f Ancova f-test

The participants enrolled in the iron folic acid supplement group were more likely to
have infants with near normal to normal Apgar score at 1 minute compared to

participants enrolled in the multiple micronutrient supplement group, p = 0.037.
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There was however, no evidence of a difference in the distribution of the infants

between the two groups based on Apgar score at 5 minutes (p = 0.098).

The participants enrolled in the multiple micronutrient group were more likely to
have children with higher median birthweight compared to those who were enrolled
in the iron folic acid supplement group; 3.3 (IQR: 3.2, 4.1) vs. 3.2 (IQR: 3.0, 3.5)
kilograms, p =0.024.

The distribution of the infants by gender were similar in the two groups, p = 0.780.

There was evidence from the data that the proportion of the children who
experienced exclusive breastfeeding done was higher among the participants enrolled
in the multiple micronutrient supplement group compared to those who were enrolled

in the iron folic acid supplement group, 100.0% vs. 68.8%, p = 0.003.

The data further demonstrate that the availability of breast milk was rare for the
infants who were born to mothers enrolled in the iron folic acid supplement group
compared to those enrolled in the multiple micronutrient supplement group, p =
0.001.

The data also show that all (100%) the infants who were born of mothers who were
enrolled in the multiple micronutrient supplement group had sufficient breast milk
compared to 60.7% among the mothers who were enrolled in the iron folic acid
supplement group, p = 0.001.

None of the infants born of mothers who were enrolled in the multiple micronutrient
supplement group had breast milk substitution compared to 18.5% of the infants born
of mothers enrolled in the iron folic acid supplement group. The difference was

however not statistically significant, p = 0.056.

Infant mortality rate among the infants of the mothers enrolled in the iron folic acid
supplement group was 3.3% while the infant mortality rate among the infants of the
mothers enrolled in the multiple micronutrient supplement group was 0.0%. There

was no sufficient evidence though to demonstrate a difference, p > 0.999.
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The baby’s milestones at the age of 42 days were compared between the two groups
and it was established that 5.9% of the babies in the multiple micronutrient
supplement group and 0.0% of the babies in the iron folic acid supplement group
could follow objects, 29.4% in the multiple micronutrient supplement group and
5.9% in the iron folic acid supplement group could grasp objects. The children in the
multiple micronutrient supplement group achieved head control at 5.9% compared to
none in the iron folic acid supplement group. Similarly, the children in the multiple
micronutrient supplement group achieved neck control 5.9% compared to none in the
iron folic acid supplement group. A higher proportion of the children in the multiple
micronutrient supplement group at 70.6% could exhibit a social smile compared to
64.7% of the children in the iron folic acid supplement group. The variance in the
distribution of the children by their milestones at 42 days was however not

statistically significant (p = 0.181).

4.11 Maternal postnatal blood loss by treatment groups

Maternal postnatal blood loss outcomes were analyzed and compared against each
treatment group. The key variables considered were: maternal health status
perception and lochia loss post delivery whether it was normal or abnormal. The
women were expected to verbalize their feelings on how they health status is post
delivery. Lochia loss was also assessed whether it was light, mild or heavy and the

duration it took including other clinical complaints a woman may present with.

Table 4.14 presents comparison of the maternal outcomes by each treatment groups.
The findings are guided by lochia loss amounts and duration and mothers overall

health presentation.
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Table 4.14: Maternal outcomes by the treatment groups

Groups
MM (n=70) IF (n=70)
Variable n Median (IQR) Median (IQR) P-value
or n (%) or n (%)
Mother’s  perception on
postnatal condition, n (%)
Normal/Good 64 (90.9%) 45 (64.5%)
Near normal 140 6 (9.1%) 16 (22.6%) 0.091
Abnormal/Bad 0 (0.0%) 9 (12.9%)
Lochia loss amount, n (%)
Light 57 (81.8%) 20 (29.0%)
Mild 140 13 (18.2%) 23 (32.3%) <0.001°¢
Heavy 0 (0.0%) 27 (38.7%)
Lochia loss duration, n (%)
1 -2 weeks 7 (10.0%) 10 (13.8%)
3 — 4 weeks 53 (75.0%) 22 (31.0%) 0.013f
5 — 6 weeks 140 7 (10.0%) 14 (20.7%)
> 6 weeks 3 (4.5%) 24 (34.5%)
Mother’s HB level
postdelivery, n (%)
Low 3 (4.8%) 0 (0.0%)
Normal 140 67 (95.2%) 58 (82.8%) 0.036
High 0 (0.0%) 12 (17.2%)
Mother’s overall health, n
(%)
Stable 70 (100.0%) 53 (76.0%)
Unstable 140 0 (0.0%) 17 (24.0%) 0.023f
Any complain, n (%)
Bleeding 35 (50.0%) 13 (18.2%)
General body 0 (0.0%) 6 (9.1%) >0.999f
weakness
Headache 140 35 (50.0%) 39 (54.6%)
Headache/Backache 0 (0.0%) 6 (9.1%)
Weakness/Pale 0 (0.0%) 6 (9.1%)
Days to resumption of tea 26 46.5 (21.0, 50.0 (30.0, 0.641"%
plucking, Median (IQR) 90.0) 105.0)
Days to resumption of 64 38.0 (30.0 26.0 (16.0, 0.639"%
house  chores, Median 38.5) 40.0)
(IQR)

¢ Pearson’s Chi Square test, “Wilcoxon sign test,  Ancova f-test

Up to 90.9% of the participants enrolled in the multiple micronutrient supplement

group perceived their health to be good or in a normal condition postnataly compared
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to 64.5% among those who were enrolled in the iron folic acid supplement group.
There were 9.1% and 0.0% of the participants in the multiple micronutrient
supplement group reported a near normal and abnormal/bad condition respectively
compared to 22.6% and 12.9% respectively among the participants enrolled in the
iron folic acid supplement group. The test for association did not reveal any evidence
of such association between mothers’ condition after delivery and the group they

were enrolled in, p = 0.091.

The participants enrolled in the iron folic acid supplement group were more likely to
lose mild (32.3%) to heavy (38.7%) lochia compared to 18.2% and 0.0% among the
participants who were enrolled in the multiple micronutrient supplement group, p
<0.0001. Further, the data show that the participants enrolled in the iron folic acid
supplement group were more likely to lose the lochia for more than four weeks
compared to those who were enrolled in the multiple micronutrient supplement

group, p = 0.013.

Among the participants who were enrolled in the iron folic acid supplement group
82.8% had normal HB and 17.2% had higher HB after delivery levels compared to
95.2% and 0.0% respectively among the participants who were enrolled in the
multiple micronutrient supplement group. The test for association show evidence of
difference in the distribution of participants by the level of HB after delivery across

the two groups, p = 0.036.

The data show that a significantly higher proportion of the participants enrolled in
the multiple micronutrient group were stable compared the participants who were

enrolled in the iron folic acid supplement group, 100.0% vs. 76.0%, p 0.023.

There was no evidence of association between the clinical complains reported by the
participants and the treatment group, p > 0.999.

The median duration to resumption of tea plucking among the participants enrolled
in the multiple micronutrient supplement group was 46.5 (IQR: 21.0, 90.0) days
while the median duration to resumption of tea plucking among the participants

enrolled in the iron folic acid supplement group was 50.0 (IQR: 30.0, 105.0) days.
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The difference between the two groups was however not statistically significant, p =
0.641.

Similarly, the median duration to resumption of household chores among the
participants enrolled in the multiple micronutrient supplement group was 37.5 (IQR:
30.0, 38.5) days while the median duration to resumption of household chores among
the participants enrolled in the iron folic acid supplement group was 26.0 (IQR: 16.0,
40.0) days. However, the difference between the two groups was not statistically
significant, p = 0.639.

4.12 Effect size and hypothesis testing using General linear model
The study dependent variables were:

- Weight gain during pregnancy

- Hemoglobin levels during pregnancy
- Labor duration

- Neonates’ birth weight

- Postpartum blood and lochia loss

- Breastmilk availability

However, in testing the hypothesis and effect size; weight gain and hemoglobin
levels during pregnancy, labor duration, neonates’ birth weight and postpartum blood

and lochia loss was applied. Table 4.15 shows the descriptive statistics.
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Table 4.15: Comparison of group means and standard deviations

Dependent Enrolled Mean Std. Deviation n
variable

Weight gain in MM 5.84 6.61874 70
third trimester IFA 5.53 12.79394 70
Total 6.32 10.73661 140

Change in MM 1.25 3.02903 70
hemoglobin levels IFA 0.61 2.57932 70
Total 0.85 2.73281 140

Labor duration in MM 8.85 3.02341 70
hours IFA 20.90 14.65573 70
Total 16.29 12.99541 140

Birth weight in MM 3.92 1.15963 70
kilograms IFA 3.28 0.58874 70
Total 3.52 0.89275 140

Blood loss MM 0.27 0.64667 70
IFA 1.40 0.73679 70

Total 0.92 0.89098 140

Lochia loss MM 1.27 0.64667 70
IFA 2.00 0.84515 70

Total 1.69 0.83758 140

There is a difference in group means and standard deviations observed in table 4.15.
Table 4.16 tests equality of covariance matrices using Box’s M.

Table 4.16: Test of Equality of covariances

Box's M F dfl df2 Sig

43.496 3.699 138 3.004 0.001

The Box’s M F test statistics was (3.699, p=0.001) and demonstrates that the null
hypothesis is not accepted because the observed covariance matrices of the
dependent variables are not equal across groups because the significance level is less
than 0.05. The assumptions are therefore not met. Table 4.17 furthers tests for

homogeinity using Levene’s Test of Equality.
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Table 4.17: Levene's Test of Equality of Error Variances

Dependent variable F dfl df2 Sig.

Weight gain 0.412 1 138 0.525
Change in HB levels 0.215 1 138 0.646
Labor duration in hours 11.762 1 138 0.002
Birth weight 6.879 1 138 0.013
Blood loss 1.658 1 138 0.210
Lochia loss 1.389 1 138 0.250

The test statistics for labor duration (F,11.76; p=0.002) and birthweight (F,6.879;
p=0.013) demonstrates that the null hypothesis observed covariance matrices of the
dependent variables are not equal across groups because the significance level is less
than 0.05 in weight gain and change in hemoglobin. The assumptions in the model

are therefore met.

The test statistics for weight gain (F, 0.412; p=0.525), change in hemoglobin levels
(F 0.215; p=0.646, blood loss (F,1.658; p=0.210) and lochia loss (F,1.389; p=0.250)
demonstrates that the null hypothesis observed covariance matrices of the dependent
variables are equal across groups because the significance level is greater than 0.05
in weight gain, change in hemoglobin, blood loss and lochia loss. The assumptions in

the model are therefore met. Table 4.18 tests between subjects effects.
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Table 4.18: Test of between subjects effects

Partial

Mean Eta

Source Dependent Variable  df Square F Sig. Squared
Intercept  Weight gain 1 1245714 10492 0.003 0.247

Change in
Hemoglobin levels

Labor duration in

1 27.764  3.654 0.065 0.102

1 7106.969 51.622 0.001 0.617

hours
Birth weight 1 415.821 576.80 0.001 0.947
Blood loss 1 17.757 36.171 0.001 0.601
Lochia loss 1 3.357 5680 0.001 0.827
Supplements Weight gain 1 4.679 0.039 0.844 0.001
Change - 3294 0433 0515 0.013

Hemoglobin levels
Labor duration hours 1167.557 8.481 0.006 0.210

1
Birth weight 1 3.232 4483 0.042 0.123
Blood loss 1 8.064 16.427 0.001 0.406
Lochia loss 1 3.357 5.680 0.025 0.191

There was significance in the between subjects effects for labor duration in hours
only p=0.006,birthweight p=0.042, blood loss p=0.001 and lochia loss p=0.025 while
the effects in weight gain p=0.844 and hemoglobin levels p=0.515 were not
significant.

4.12.1 Measuring effect size and null hypothesis testing

Table 4.19 test the null hypothesis to establish whether it can be rejected or accepted
using the four significant tests and partial eta squared against the dependent

variables; labor duration, blood loss, lochia loss hemoglobin levels and birth weight.

62



Table 4.19: Hypothesis testing and effect size

Partial
Hypothesis Eta
Effect Value F df Sig.  Squared
Intercept Pillai's Trace 0.992 4.145 4 0.001 0.992
Wilks' Lambda 0.008 4.145 4 0.001 0.992
Hotelling's Trace 131.89 4.145 4 0.001 0.992
Roy's Largest Root 131.89 4.145 4 0.001 0.992
Supplements Pillai's Trace 0.611 4.937 4 0.002 0.611
Wilks' Lambda 0.389 4.937 4 0.002 0.611
Hotelling's Trace 1.571 4.937 4 0.002 0.611
Roy's Largest Root  1.571 4.937 4 0.002 0.611

The test statistics calculations were based on exact statistics. General linear
modelling multivariate analysis was applied in the four tests of significance; Pillai’s

trace, Wilks’ Lambda, Hotelling’s Trace and Roy’s Largest root.

Pillai’s Trace was 0.611(p=0.002) with a Partial Eta Squared of 0.611, showing there
was effect variation in the model. The study concludes that the results are not due to

chance but manipulation by multiple micronutrients.

Wilks’ Lambda was 0.389 (p=002) with a Partial Eta Squared of 0.611, showing
there was effect variation in the model. The study concludes that the results are not

due to chance but manipulation by multiple micronutrients.

Hotellings’ Trace was 1.571 (p=002) with a Partial Eta Squared of 0.611, showing
there was effect variation in the model. The study concludes that the results are not

due to chance but manipulation by multiple micronutrients.

Roy’s Largest Root was 1.571 (p=002) with a Partial Eta Squared of 0.611, showing
there was effect variation in the model. The study concludes that the results are not

due to chance but manipulation by multiple micronutrients.
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Since Roy’s Largest Root is equal to Hotellings’ Trace, it demonstrates that the

effect observed is associated with the dependent variables; labor duration (p=0.003),

blood loss (p=0.001) and lochia loss (p=0.001) indicated in the contrast table.

Table 4.20 tests for contrast to demonstrate the effect in the model.

Table 4.20: Contrast testing of the dependent variables

Dependent variable

Simple contrast

Hemog-
Weight lobin Labor Blood Birth  Lochia
gain level duration loss  weight loss
Level  Contrast
5 Estimate 2776 0119 12910 1240 -0.674 1.104
(IFA) Hypothesized
VS. Value 0 0 0 0 0 0
Level
1 Difference
(MM) (Estimate - 2776 0119 12910 1.240 -0.674 1.104
Hypothesized)
Std. Error 2942 0622  3.890 0.247 0333 0.250
Sig. 0.353 0.850 0.003 0.001 0.052 0.001
95% Cl 8801 -1.156  4.942 0735 -1.356 0.592
Lower Bound
Upper Bound 3.249 1.394 20.877 1.745  .007 1.616

The contrast results demonstrate a non-significant effect difference in the model

observed in the dependent variables; weight gain (p,0.353), hemoglobin level (0.850)

and birth weight (0.052) dependent variables. Since the significance levels for the

dependent variables were greater than 0.05, the study concludes that the difference

observed is due to chance variation.

The contrast results demonstrate that there was a significant effect difference

observed in the model in the dependent variables; labor duration (p,0.003), blood loss

amount (0.001) and lochia loss amounts (0.001) dependent variables. Since the

significance levels for the dependent variables were less than 0.05, the study

concludes that the difference observed is not due to chance variation.
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The contrast concludes that the multiple micronutrients reduces labor duration during
pregnancy, postpartum hemorrhage and lochia loss amount and duration. The model
therefore suggests that multiple micronutrients should be used by pregnant women in

place of iron folic acid.

4.12.2 Profile plots
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Figure 4.1: Pregnancy weight gain versus MM and [FA groups

The MM group had a higher mean weight gain compared to IFA group.
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Figure 4.2: Labor duration versus MM and IFA groups

The IFA group had a higher mean labor duration compared to MM group.
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Figure 4.3: Hemoglobin levels versus MM and IFA groups

The MM group had a higher mean change in hemoglobin levels compared to IFA

group.
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Figure 4.4: Birthweight versus MM and IFA groups

The babies born to MM group had a higher mean birthweight compared to IFA
group.

4.13 Adjusting for confounding factors
4.13.1 Age stratification

i. Parity versus labor duration

Table 4.21: Parity versus labor duration

Age < 25 years Age > 25 years ODDs ratio
Labor duration in hours

< 12 >12 Total < 12 >12 Total

hours hours hours hours
Parity <1l 28 16 44 18 4 22 Crude Odds ratio
=0.64
Parity>1 32 4 36 26 12 38 Adjusted  Odds
ratio = 0.63
Total 60 20 80 44 26 60

There was confounding between parity and labor duration stratified by age,
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confirmed by a crude Odds ratio of 0.64 and adjusted Odds ratio of 0.63 which are

closely equal.

li.Labor duration versus blood loss during delivery

Table 4.22: Labor duration versus blood loss during delivery

Age < 25 years Age >25 years ODDs ratio
Blood loss during delivery
Light Mild- Total Light Mild- Total

Heavy Heavy
Labor 35 14 49 16 28 44 Crude  Odds
duration <12 ratio =5.7
hours
Labor 6 25 31 3 13 16 Adjusted Odds
duration >12 ration = 6.2
hours
Total 41 39 80 19 41 60

There was no confounding confirmed by a crude Odds ratio of 5.7 and an adjusted
ratio of 6.2.

iii. Labor duration versus lochia loss duration

Table 4.23: Labor duration versus lochia loss duration

Age < 25 years Age >25 years ODDs ratio
Lochia loss duration
<4 >4 Tota <4 >4 Total
weeks week | week  weeks
S S
Labor duration 47 6 53 27 19 46 Crude Odds
<12 hours ration =6.9
Labor duration 9 18 27 3 11 14 Adjusted
>12 hours Odds ration
=9.6

Total 56 24 80 30 30 60

There was no confounding confirmed by a crude Odds ratio of 6.9 and an adjusted
ratio of 9.6.
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iv. Labor duration versus lochia loss amount

Table 4.24: Labor duration versus lochia loss amount

Age < 25 years Age >25 years Odds
Lochia loss amount ratio
Light Mild- Total Light Mild-  Total
heavy heavy

Labor 38 11 49 23 24 47 Crude
duration <12 Odds ratio
hours =5.1
Labor 8 23 31 3 10 13 Adjusted
duration >12 Odds ratio
hours =6.4
Total 46 34 80 26 34 60

There was no confounding confirmed by a crude Odds ratio of 5.1 and an adjusted

ratio of 6.4.

v. Breastmilk availability versus breastmilk substitution

Table 4.25: Breast milk availability versus breastmilk substitution

Breastmilk Age < 25 years Age >25 years Odds ratio
substitution Breastmilk availability
<30 >30 Total <30 >30 Total
minutes minutes minutes minutes
No 41 26 67 26 24 50 Crude
Odds
ratio=3.1
Yes 5 8 13 3 7 10 Adjusted
Odds
ratio= 2.8
Total 46 34 80 29 31 60

There was confounding confirmed by a crude Odds ratio of 3.1 and an adjusted ratio

of 2.8.
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4.13.2 Education level stratification

vi. Breastmilk substitution and availability

Table 4.26: Education level versus breastmilk availability

Breastmilk Primary Secondary ODDs
substitution Breast milk availability ratio
<30 >30 Total <30 >30 Total
minu  minutes minutes minutes
tes
No 52 6 58 18 3 21 Crude
odds ratio
=25
Yes 26 6 32 20 9 29 Adjusted
odds ratio
=23
Total 78 12 90 38 12 50

There was confounding confirmed by a crude Odds ratio of 2.5 and an adjusted ratio
of 2.3.

vii. Lochia loss amount versus lochia duration

Table 4.27: Lochia loss amount versus lochia loss duration

Lochia Secondary education Primary education ODDs ratio
duration level level
Lochia loss amount
Light Mild- Total Light Mild- Total

heavy heavy
<4 weeks 17 11 28 39 17 56 Crude Odds
ration =5.5
>4 weeks 6 16 22 9 25 34 Adjusted Odds
ration =5.9
Total 23 27 50 48 42 90

There was no confounding confirmed by a crude Odds ratio of 5.5 and an adjusted
ratio of 5.9. This is because education is not a logical cause for lochia loss but
biological plausibility which was not factored in adjusting for confounding in lochia

loss amount and duration.
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Viii. Summarised adjusted versus crude odds ratio on outcome variables

Table 4.28: Adjusted versus crude odds ratio

Stratum Variable Crude Adjusted Remark
odds ratio strata odds
ratio
Age < 25 years Parity versus labor 0.64 0.63 There was
duration confounding
Labor duration 5.7 6.2 No
versus blood loss confounding
amount
Age > 25 years  Labor duration 6.9 9.6 No
versus lochia loss confounding
duration
Labor duration 51 6.4 No
versus lochia loss confounding
amount
Breast milk 3.1 2.8 There was
availability versus confounding
breastmilk
substitution
Primary Breastmilk 2.5 2.3 There was
education level  substitution and confounding
Secondary breastmilk
education level availability
Lochia loss 55 5.9 No
amount versus confounding
lochia loss
duration

There was confounding on the parity versus labor duration and breastmilk

availability versus breastmilk substitution outcome variable. There was no

confounding experienced among the blood loss amount, lochia loss amount and

duration outcome variables. Therefore, age was controlled in interpretation of parity,

labor duration, breastmilk availability and its substitution. The higher the age and

parity, the shorter the labor duration and breastmilk availability establishement

related to past birth experience. Breastmilk substitution time is also advanced to six

months.
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CHAPTER FIVE

DISCUSSION

5.1 Discussion summary

5.1.1 Socio-demographics

The fertility rate was 2.03 and is below the national fertility rate of 3.9 in 2014 down
from 4.6 in 2008-09 (KDHS 2008-09). The education attainment experience in this
setting was 47% for the secondary level. This is higher than the national average
which currently is placed at 43%. Primary education level was at 88% which is
higher than the national level average of 25% (KDHS 2014). Therefore, the Tea

Estate community have attained primary education more than secondary education.

5.1.2 Effect of MM and IFA supplementation on anemia prevalence

The average hemoglobin level experienced in this setting was 11.6g/dl which is
above the World Health Organization recommended non-anemic hemoglobin level of
11.0g/dl. Hemoglobin level above 11.0g/dl is encouraged to prevent adverse neonatal

outcomes: prevent risk for preterm; low birth weight (Sukrat, et al 2013).

The average anemia prevalence was 41.5% with MM group having a prevalence of
43.8% and IFA arm having a prevalence of 40% respectively. This is higher that the
regional anemia prevalence at 27.1% and global anemia prevalence of 32.8% (WHO
2014 & Sukrat, et al 2013). The anemia prevalence is lower than the WHO cut off
among the pregnant women which is 41.8%. Africa has a prevalence of 44%. Ghana
has anemia prevalence of 56%. Uganda has anemia prevalence of 32.5% (Ononge, et
al 2014, Intiful, et al 2016). Pica is believed to be a clinical indicator of
micronutrient deficiency. The pica experience and practice among the pregnant
women was diverse: pica for stone and clay i.e. geophagia was at 73.5%, charcoal at
14.3%. This is consistent with meta-analysis conducted which demonstrated a
prevalence of between 11.0% -76.5%. This is further consistent with a study done in
Iran which gave a range of 0.02% to 74% (Ezzedin, et al 2016). Pica is experienced

more among the pregnant adolescents in the USA at 46% with pagophagia (pica for
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ice) at 37% (Lumish, et al 2014). Pica experience for geophagia (pica for soil) in
Tanzania is at 5.2% and amylophagia (pica for raw starch) at 36.3% and other pica
practices at 40% (Young, et al 2010). Ghana pica practice prevalence is at 9.1%
(Young, et al 2010). Therefore, MM improved hemoglobin levels more that IFA

supplementation.
5.1.3 Effect of MM and IFA supplementation on pregnancy weight gain

The women during pregnancy gained an average weight of 5.69kgs during the entire
pregnancy, which is below the Institute of Medicine (IOM) guidelines of between
11.5-16.0 kgs as the recommended total pregnancy weight gain (Hutcheon, et al
2014, Daley, et al 2016, Yang, et al 2015, Drehmer, et al 2013, Phelan, et al 2011,
Lipsky, et al 2016, Rauh, et al 2015, Gernard, et al 2012).

The increase in pregnancy weight gain during third trimester was higher for the MM
group at 5.85 kgs than IFA at 5.52 kgs but not significant p = 0.914, correspondingly.
This was lower than the weight gain recommendations by the Institute of Medicine
(IOM). The Institute of Medicine (IOM) guidelines recommends a weight gain of
11.3-18.4kgs among women with a body mass index of 18.5-24.9 kgs/m? (Hutcheon
2014). An average increase in pregnancy weight gain of 11.5-16.0kgs during the
entire pregnancy is recommended by IOM and other studies (Daley 2016, Drehmer

2013, Phelan 2011). Therefore, MM increases weight gain during pregnancy.

5.1.4 Effect of MM and IFA supplementation on birth weight and breast milk
feeding

The increase in birth weight observed in the study is equated to the use of multiple
micronutrients use among pregnant women in the study and is consistent with past
studies (Batool, et al 2011). The study demonstrated an increase in birth weight

which is consistent with other studies (Haider, et al 2011).

The difference observed in breast milk, availability and substitution in the study is
associated with the multiple micronutrient use among pregnant women. Variations in

breast milk nutrient content have been reported to be related to micronutrient dietary
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intake. Past studies have shown that zinc, copper, and iron have no correlation

between breast milk concentration and dietary intake (Abe, et al 2016).

Exclusive breast milk feeding established in the study was 89.8% within the first
forty-two days of infant life was above the national overall observed; 61% in 2014
(UNICEF, 2015, KDHS, 2014). The exclusive prevalence observed in the study is
higher than what was observed in a study in urban slums in Nairobi which was 2%
(Mutua, et al 2016).

The study also established that among newborns more than a third; 85.7% were
breastfed in the first thirty minutes following delivery and is not consistent with the
urban slum study which observed that only 37% were breastfed and 40% given
breast milk substitution for the first three days (Mutua, et al 2016). Therefore, MM
increased birthweight and enhanced establishment of breastmilk immediately after
birth. MM increased breastmilk feeding by increasing its amount which thus reduced

the chance of its substitution.
5.1.5 Effect of MM and IFA supplementation on labor duration

Use of multiple micronutrients during pregnancy reduced labor duration compared to
IFA. Previous studies only compared use of oral fluids; glucose and lactated ringer’s
solution with minimal success on labor duration reduction. (Kavitha, et al 2012,
Garmi, et al 2017).

The women using multiple micronutrients experienced shorter labor duration than
those using IFA. There has been no study comparing the effect of multiple
micronutrients on labor duration; previous studies applied the use of 5% dextrose to
shorten and augment labor successfully (Sharma, et al 2012, Pare, et al 2017, Fong,
et al 2017). There was no effect on labor duration when ringer's lactate intravenous
solution was given to women in labor (Kavitha,et al 2012, Garmi, et al 2017). Other
studies compared use of exercise; which reduced the chance of assisted delivery
(Davenport et al 2018). Some studies observed that use of epidural analgesia
increased labor duration while patient controlled analgesia reduced labor duration

(Naito et al 2019, Thorbirmson et al 2020). Labor onset is determined at the rapture
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of membranes (Cohen et al 2018). The standard in labor duration is pegged on
cervical dilatation benchmark of one centimeter(1cm/hr) per hour (Oladapo et al
2018, Abalos et al 2018, Oladapo et al 2018). Therefore, MM use reduces labor

duration during during delivery.

5.1.6 Effect of MM and IFA supplementation on blood and lochia loss during

puerperium

Women who took multiple micronutrients during pregnancy experienced minimal
blood loss. Previous studies have only tried to reduce anemia before delivery to
prevent hemorrhage development. There has been no application of MM as a strategy

to prevent heavy blood loss (Hofmeyr, et al 2013).

The women who received MM experienced light lochia loss for a maximum of three-
four weeks compared with IFA group who experienced heavy lochia loss. This is less
than other previous studies conducted among women with no bleeding disorders.
They experienced lochia loss for a median of 31 days(10-62 days) and those with
bleeding disorder had a median of 39 days with range of 21-58 days (Chi, et al
2010). Therefore, MM use during pregnancy reduced blood loss amount during

delivery and postpartum lochia loss amount and its duration.

5.1.7 Effect of MM and IFA supplementation on infant milestones

achievements- neck control and social smile

The study established that: babies whose mothers’ used MM compard to IFA could
follow objects, had head and neck control, could grasp objects and exhibited a social
smile by 42 days post delivery. Past studies are consistent that malnutrition and iron
deficiency leads to a delay in milestone achievements (Lozoff, et al 2014, Shelvin et
al 2018, Moraleda et al 2018, Lancet, WHO, UNICEF, World Bank 2016). Use of
MM compared to IFA is not consistent with other studies that found out that
milestone achievements are associated with child’s physical and neuroactivity,
parental behavior and social interaction (Filatova et al 2018, Klin et al 2015,
Mireault et al 2015, Schultz et al 2018, Flensborg et al 2019, White-Traut et al 2013,

Brouwer et al 2019). Therefore, MM use promotes early achievement of infant
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milestones evidenced by infant neck control and social smile by forty two days of
life.

5.1.8 Women’s health perception while using MM and IFA supplementation

Up to 90.9% of the participants enrolled in the multiple micronutrient supplement
group perceived their health to be good or in normal condition postnataly compared
to 64.5% among those who were enrolled in the iron folic acid supplement group.
There was a 9.1% and 0.0% of the participants in the multiple micronutrient
supplement group who reported a near normal and abnormal/bad condition
respectively compared to a 22.6% and 12.9% respectively among the participants
enrolled in the iron folic acid supplement group. No past study has compared
womens health perception with other supplements. Therefore, MM improves

womens’ health perception.

5.2 Strengths and limitations of the MM and IFA supplementation study

The study benefited from the administrative clusters within the Tea Estates which
made it efficient in the randomization of the study area to either the intervention or
control clusters. The study experienced time limitations and in the design adopted
and applied in implementation. The study would have achieved better results if the
double-blind randomized design would have been adopted. However, this was
limited to time in view of academic requirements; needed to repackage and import
the multiple vitamins and combine the iron-folic acid to one capsule same as one
earlier IFA by the Ministry of Health.

5.3 Conclusion

Based on the results discussed in the previous chapter, the study demonstrated that
the observed maternal, neonatal and infant outcomes cannot be equated to chance but
the manipulation by the multiple micronutrients. The following conclusions are

drawn.
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e Multiple micronutrients supplementation reduces anemia prevalence.
Use of multiple micronutrients increases hemoglobin levels among pregnant women.
e Multiple micronutrients increases newborn birth weight.

The participants enrolled in the multiple micronutrient group had a higher median
birthweight compared to those who were enrolled in the iron folic acid supplement

group.

e Multiple micronutrients enhances immediate initiation of reastfeeding

and breast milk availability.

Availability of breast milk post delivery was rare for infants born to mothers enrolled
in the iron folic acid supplement group compared to those enrolled in the multiple

micronutrient supplement group.

e Multiple micronutrients promotes decrease in postpartum hemorrhage,

lochia loss amount and duration.

Most of the participants enrolled in the in the multiple micronutrient supplement
group, had mild and few experienced heavy blood loss during delivery. The iron folic
acid supplement group experienced heavy and few mild blood loss during delivery.
Participants enrolled in the multiple micronutrient supplement group had mild and
moderate lochia loss while the iron folic acid supplement group had; mild, moderate
and heavy lochia loss. The participants enrolled in the iron folic acid supplement
group experienced lochia loss for more than four weeks than those enrolled in the

multiple micronutrient supplement group.

e Multiple micronutrients shortens labor and prevents prolonged labor.
The median duration of labor among the participants in the multiple micronutrient

supplement groups was lower than those enrolled in the iron folic acid supplement

group. Median duration of second stage of labor for the participants in the multiple
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micronutrient supplement groups was shorter than those enrolled in the iron folic

acid supplement group.

e The women believed their health was better with use of multiple

micronutrients compared to iron folic acid.

Participants enrolled in the multiple micronutrient supplement group perceived their
health to be good or in normal condition postnataly compared to those were enrolled
in the iron folic acid supplement group.

5.3 Recommendations

Arising from the results and the conclusions made in this study, the following

recommendations are made:

e A comprehensive evidence-based WHO policy on multiple micronutrients
accessibility and distribution, should be formulated to guide intake during
pregnancy, to enhance iron and folic acid to a fifteen micronutrients
composition. World Health Organization has already approved the use of a in
fifteen micronutrients to promote pregnancy health and for children, but, there
is no direct policy to promote and task the governments and Ministries of
Health to uphold intake of multiple micronutrients; among the pregnant women
and infants. There is need to support its accessibility to pregnant women from
the second trimester and infants for maximum benefits.

e The successful introduction of policies related to multiple micronutrients
during antenatal care, should be adopted into Ministry of health national
programmes to include well-planned and health care management participatory
consensus-driven processes of multiple micronutrients adaptation and
implementation. These processes shall include the development or revision of
national guidelines and protocols based on this recommendation.

e The MoH should create an enabling environment for the use of multiple
micronutrients recommendation, including changes in the behavior of health

care practitioners to enable the use of MM as per the evidence-based practice.
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These recommendations should be adapted into locally-appropriate documents
and tools that are able to meet the specific needs of each county health service
in Kenya. Modifications to the recommendation, where necessary, should be
justified in an explicit and transparent manner by the Ministry of Health.

There is need for further studies to support the significant beneficial outcomes
of multiple micronutreints identified during this study; increase in birth weight,
prevention of postpartum hemorrhage, postpartum health promotion and
reduction of labor duration.

There is need for further studies to determine the significance of micronutrients
use in promoting the hemoglobin levels during pregnancy and other unknown
benefits of multiple micronutrients identified in the study: breastmilk

availability and exclusive breastmilk feeding upto six months of an infant life.

5.4 The Philosophy of the study

Based and owed to the study findings and conclusion: there is therefore introduction

of new knowledge, that the use multiple micronutrients:

reduces labor duration and maintains the standard labor duration of 1cm per
hour during childbirth by preventing prolonged labor.

increases birthweight by decreasing the chance of babies with a birthweight
of <2500 grams

reduces postpartum hemorrhage to only the light or mild blood loss during
delivery and lochia loss within the pueperium period

Therefore promotion of use of multiple micronutrients than iron folic acid
among the pregnant women, shall reduce maternal-infant morbidity and

mortality in Kenya.
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APPENDICES

Appendix I: Questionnaire Consent form

Consent information statement for pregnant women in Nandi County

| anticipate each questionnaire interview will take about 15 minutes to complete per
visit. You may complete the form on your own or | can sit with you and complete
the questionnaire as we go through it. When complete, your anonymous
questionnaire will be inserted in an envelope and stored in a locked box to protect
your identity. | will be interviewing at least 3 people at each Eastern Produce and
Nandi Tea Estates daily. My data collection should be complete at the end of
December 2017 and it will take me until March 2018 to compile my report.

The purpose of the study is to introduce you to Multivitamins for pregnant and
breastfeeding mothers you shall be required to swallow ONLY once every day
immediately after taking food strictly and not tea. You shall be required to start
taking the vitamins ONLY after being pregnant for six months till your baby shall be
given the first immunization at 6 weeks after birth. You may continue taking the

vitamins until the baby is 6 months old.

I hope to learn how the vitamins will help you to be healthy while you are pregnant
and also have a healthy baby till one year. | would like to know other benefits you
see while using the vitamins plus all matters related to the child’s and your health.
This will enable me to know the goodness of these vitamins. | hope to learn how to
reach the vitamins to many pregnant women so that they can have good health and

also strong babies.

I do not anticipate asking you questions that will be difficult to answer, but some
may cause you to think about pregnancy conditions that are not good and may cause

you to be sad.

You may refuse to take the vitamins and may withdraw from the study at any time
without penalty. When you complete the questionnaire and return it to me, you are

conveying your consent to participate without giving me your name.
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You may be concerned; giving a negative report about the vitamins is not wrong and
has no risk. | have attempted to ensure that you give accurate answers by the
following ways: 1) The questionnaire is anonymous; your name is not attached to
your responses; 2) If the research assistants read the questions to you and record your
spoken answers, this will be done in a private setting where no one can overhear your

responses.
If you have any questions, please do not hesitate to ask me: Betsy C. Rono at
0722 345 954

You may also call the Jomo Kenyatta University of Agriculture Science and
Technology, School of Public Health to verify the approval of the study or ask for
the Director, Institute of Tropical Medicine and Infectious Diseases (ITROMID) or
my supervisors Prof. Yeri Kombe on 0718 279 964 and or Prof Makokha on
0713817436.

Please remove this page and keep it for your records.

| accept/do not accept to be part of the study. (Cancel/circle what isn’t needed)
Study participant’s Signature: ............ccooiiiiiiiiiiiiiiin.,

Date: .

Betsy C. Rono
Printed name of researcher obtaining consent
Signature: ..........coooviiiiiiiii,

Date: oo
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Appendix I1: Questionnaire

MULTIPLE MICRONUTRIENTS VERSUS IRON FOLIC ACID
SUPPLEMENTATION ON MATERNAL AND INFANT OUTCOMES IN
NANDI COUNTY.

Section I: Enrollment

When was your last menstrual period (LMP)?

If not 16 weeks, expected date of enrollment ...................oooiiiiiiiiiiinnn..

Gestation of pregnancy ............ If >16 weeks (4 months), enroll into the study.
Date of enrollment into study (ISLViSit) .......ccoovviiiiiii

Expected Date of delivery (29 Visit) ..........ccoiviiiiiiiie e,
Date of birth. ... ...
Date of day 42 (6 Weeks) (3™ VISit) .........oouiiniiiiii e

Section I1: General information

Current occupation.................. Average tea plucked daily in Kgs..................
Husband’s occupation........................ Husband’s Education level .............. ,
Specify age in years ................. , Woman’s Parity (Fertility rate).............. (No.
Of children) and ages ...... s e s e s eeeeeans s e , ..... Qravida
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Section I11: Background Information

Instructions to Interviewee: This section provides the background details of the

respondents.

Answer
chosen

Questions Enter or circle your answers.

County Name

Tea estate Name

Dispensary Name

Village residence Name

Current Occupation

QO AW =

If Tea Plucker, specify
average daily kgs

7. | Plucking duration in

hours
8. | Education level 1:pr|mar>i .2: _secondary 3=

college 4 = university
9. | Birth year 19T 1(yy)
. 1=Single 2=Married 3=Divorced

10. | Marital status 4=Widowed 5=Separated
11. | Husband’s Occupation

Husband’s  Education
12.

level

Section IVA: PREGNANY HEALTH BASELINE DATA TO BE COLLECTED
ON ENROLLMENT

Evaluate based on current pregnancy and delivery. Researcher to circle/write the

response.

Questions Enter or circle your answers. Answer
chosen

1Parity | ...

2.Gravida | .......

3.Age of children

4. VDRL 1. Reactive 2. Non -Reactive

5.Current 1. Nausea 2. Vomiting 3. Dizziness 4. Other
complaints specify..........

6.Urinalysis 1. NAD 2.

7.Pica 1. Stones 2. Charcoal 3.Others Specify ..........
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Section 1VB: PREGNANCY HEALTH PROGRESSIVE DATA TO BE
COLLECTED ON ENROLLMENT, SECOND AND THIRD TRIMESTER
AND ON DAY FORTY TWO (42)

Researcher to write the response in each space as per the specified time. Add

more paper whre necessary.

Health guide On 2nd 3rd Day 42 | Remarks
Enrollment Trimester | Trimester

1.Health status
describe in

2.Known
sicknesses ,
explain .....

3.Blood
pressure

4.Pica

5.Preffered
foods

6.Appetite,
explain

7.Weight in kgs

8.Height in cm

9.BMI- Pre-
pregnancy

10.Hgb level in
g/dl

11.Work i.e. Tea
plucked kgs

12.Work in
hours

13.Day  work
stop/resumed

14.Neonatal bwt

14.Neonatal
head
circumference
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Section I11: DATA ON DELIVERY

# | Questions Enter or circle your answers. Answer
chosen
1| First ANC |1 =3 months 2 =4 months 3 =5 months 4
visit =6 months 5 =7months 6 =8 months7 =9
months
2| ANC attended | 1 =once 2 =twice 3 =thrice 4 = four times 5=
not attended while pregnant
3| Where 1 = Dispensary 2= Health Centre 3. Kapsabet
attended ANC | County Hospital 4= Nandi Hills County Hospital 5.
— Tick All that | Kaptumo Sub- County home alone 6= TBA’s home
apply 7 = other specify..............................

Labor onset

1 =home 2 = at work e.g. digging, fetching
water, cooking etc, 3 = at the market 4 = in
relatives home 5 = health centre/Dispensary 6 =
hospital 7 = other specify-----------

5| Labor HEER
duration in
hours
6| Duration  Of | oo
second stage,
specify
7 | Delivered 1 = Dispensary 2= Health Centre 3. Kapsabet
County Hospital 4= Nandi Hills County Hospital 5.
Kaptumo Sub- County home alone 6= TBA’s home
7 =other specify..........................
8| Presence  of
birth |
companion,
specify who?
O APProXimate | ...oeiieiiiii e
. | blood loss
1| Neonatal Apgar score at:-
0| outcome 0 mins ...... Smins .....10 mins .......
Nature of birth:-
live ............ stillbirth ..................
Weight .................
Head circumference ....................
Gender —male ........ female ............
Congenital malformations, if any specify ......
1| Was DAY | o
1| breastfed | .
immediately,
specify in
hours
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[EEN

How soon was
2 | breast milk
available,
specify in
hours

[EEN

General health
3| condition  of
mother on
discharge,
specify

Section VI: DATA AT 42 DAYS (6 WEEKS) POST DELIVERY

Tick the appropriate answer based on mother and baby’s condition at 42 days

postnatal

Questions Enter or circle your answers. Answer chosen

1.Lochia loss amount —

no.of pads daily

2.Lochia loss duration

3.Mother’s weight

4 Mother’s BP

5.Breast milk amount 1. Sufficient for baby 2. Not

sufficient for baby

6.Breast milk substitution | Specify day...........................

day

7.Specify food baby fed | Specify ..............coeniii

with........

8.Neonatal outcome 1. Alive .......... 20 i,
Weight ............

9. Milestones at 42 days

1. Social smile
2. Neck Control
3. Hand grip

4. Others specify

10.Mother’s health | .......
Specify day and
complaint .........

11.Mother’s return to | ........
work time. Specify in

days ...

12.Tea in Kkgs plucked | ........
daily after delivery
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Appendix I11: Consent form for Focus Group Discussion

I am asking you to participate in a study about pregnant women and those who have
delivered in Nandi County. This consent form should give you the information you
need to decide whether to be in the study. | welcome your questions about the
purpose of the research, what | would ask you to do, the possible risks and benefits,
your rights as a volunteer, and anything else about the research or this form that is
not clear. When | have answered all your questions, you can decide if you want to be
in the study. This process is called “informed consent.” I will give you a copy of

this form for your records.
Purpose of the study

The purpose of the study is to learn the importance of vitamins during pregnancy,
delivery and aftert delivery period. The benefits of vitamins, (if any) you shall tell
me will help the government to give many pregnant women these vitamins. This will
enable me to tell them that the vitamins are useful. | hope to learn what the Ministry

of Health and the Hospitals will do to improve your (mother and baby) health.
Study procedures

FOCUS GROUPS: There will be a focus group of 8-12 pregnant women. The focus
groups will take a maximum of 90 minutes, depending on the number of people. |
would like to write down the discussions so they can be transcribed. No names will
be attached to the focus groups, and the tapes will be destroyed as soon as they are

transcribed, or within three months, whichever comes first.
Risks, stress, or discomfort

I do not anticipate that the questions will be difficult to answer, but some may cause
you to think about pregnancy conditions that are distressing and may cause
emotional discomfort. You may refuse to answer any question at any time, leave the
focus group at any time, and may withdraw from the study at any time without
penalty.
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Confidentiality

No findings in this study will be linked to individual respondents. | will ask
participants to respect each other’s confidentiality, but I cannot ensure this. Data will
be handled by data entry clerks. You may also call the Center for Public Health
Research, Jomo Kenyatta University of Agriculture of Science and Technology,
School of Public Health for any clarification or my supervisors Prof. Yeri Kombe on
0718 279 964 and or Prof Makokha on 0713 817 436

Please remove this page and keep it for your records.

| accept/do not accept to be part of the study. (Cancel/circle what isn’t needed)

Study participant’s Signature: ............c.c.ooeeiiiiiiiniinnenn...

Betsy C. Rono

Printed name of researcher obtaining consent

Signature: .......oooviiiiiiii

Date: oo
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Appendix 1V: Interview Guide

IMPACT OF MULTIPLE MICRONUTRIENTS VERSUS IRON FOLIC ACID
SUPPLEMENTS ON PREGNANCY, DELIVERY AND POST DELIVERY
UPTO 42 DAYS IN NANDI.

A. Introduction
The facilitator shall provide an overview of the goals of the discussion and
introductions are made.
B. Rapport Building Stage
Easily answered questions on pregnancy, delivery and post delivery health shall be
asked to encourage participants to begin talking and sharing.
i.  Did you take soil, stones, charcoal or urge to eat some specific foods you
rarely eat? Which ones? How often?
ii.  Were you given some drugs from the hospital? Which ones? Did you take iron
and folic acid you given from the hospital?
iii.  How many times have you used these drugs/vitamins? Why?
iv.  Did you like them? Why? Why not?
C. In-depth Discussion
These will focus on the main questions in the topic guide, encouraging conversation
that reveals participants feelings and thoughts. e.g.
1. Pregnancy, delivery and postnatal period

How was your pregnancy experience?

S

Did you take any vitamins? Which ones?
Was there difference in your pregnancy after taking the vitamins?

e o

How was your labor expereince?
How was your delivery process?
Did your baby cry immediately?
How long did it take for you to breastfeed your baby after delivery?

5 Q@ -+ o

How are you doing you and your baby several days after delivery?

What suggestions do you have to on taking vitamins?
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D. Closure

Then summarize the impressions or conclusions gathered and participants clarify,

confirm or elaborate on the information.
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Appendix V: Ethical Approval 2017

INSTITUTI
gmm"" e M“ONAL RESEARCH AND ETHICS COMMITTEE “RnEo‘l:&u

Reference: IREC/2015/162
Approval Number: 00061618

Ms. Betsy Rono,

Jomo Kenyatta University of Agriculture & T
PO, Box 6200000200, T TeehnooRy
R

Dear Ms. Rono,
: CONTI PPR!

The Institutional Research and Ethics Commitiee has reviewed your request for continuing approval lo your
study titled:-

“Impact of Multipfe Micronutrients Versus Iron Folic Acid Supplementation on Pregnancy Oultcomes
in Nandi County, Kenya",

Your proposal has been granted a Continuing Approval with effect from 12t May, 2017. You are therefore
permitted lo continue with your study.

Note that this approval is for 1 year; it will thus expire on 11" May, 2018. If it is necessary fo continue with
this research beyond fhe expiry date, a request for continuation should be made in writing to IREC

Secretariat two months prior lo the expiry date.

You are required to submit progress repori(s) regularly as dictated by your proposal. Furthermore, you
must notify the Committee of any proposal change (s) or amendment (s}, serious or unexpected outcomes
related to the conduct of the study, or study termination for any reason. The Committee expects to receive

a final report at the end of the study.
Sincerely,
-
PROF. E. WERE
CHAIRMAN
ESEARCH

cc: CEQ . MTRH Dean S0D
Principal . CHS Dean SPH
Dean - SOM Dean SON
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Appendix VI: Ethical Approval 2016

INSTITUTIONAL RESEARCH AND ETHICS COMMITTEE (IREC)
MOI UNNERSITY

WOC TEACHING AND REFERRAL HOSPITAL
P.O.BOXY SCHOOL OF MEDCRE
ELDOREY

Tot: 3TA0 E

Relerence: IREC/2015/162 12* May, 2016
Approval Number: 0001618

Ms. Batsy Rono,

Joma Kenyahia University of Agriculture & Technology,
P O Box 62000-00200,

NAIROBI-KENYA.

Dear Ms. Reea,

RE: FORMAL APPROVAL

The Insfituional Research and Ethics Committes has reviewed your research proposal fited:-

17 M&Y 2096

“impact of Multiple Micronutrients Versus Iron Folic Acid Supplementation on Pregnancy
Outcomes In Nandi County, Kenya.”

Your propasal has bean granted a Formal Approval Number: FAN: IREC 1618 on 12° May, 2016. You are
therelare permitied to begin your investigations,

Note that this appeoval Is for 1 year, it will thus expire cn 117 May, 2017, If it is necessary lo coatinug with
s research beyood lheemdue.amstlawnﬁnuaﬁonﬂmldbemadﬂnmﬂhglolREc
Secretariat two months prior to the expiry dase.

You are required 10 submit progress report(s) regularly as diclated by your peoposal, Furthermore, you
must notify the Committee of any proposal change (s) or amendment (s), senous or unexpactad oulcomes
related to the conduct of Ihe study, or study termination for any reasan. The Commitiee expacls 1o receive
afinal report at he end of the siudy

Sincerely,

 E.WERE
CHAIRMAN
L H AND ETHICS

c¢c CEO - MIRH Desn - SOP Oean - SOM
Principal - CHS Dean - SON Dean - SC0

113



Appendix VII: Publications
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Abstract: Pica ts an indicator of low mecromitrients in a preguant woman's health, Low mscronutriests pose a great nsk fo
an otherwise hiealthy pregnancy. A healthy pregoancy. results in a healthy mother and baby: the critical probability in every
pregmncy. The mm of the smdy was % noduce nmltiple micromtnients to promote maternal nutriton and mfluence
developupent in preguancy health outcomes. Sub-populations at nisk of mitritional deficiencies and provided opportumsties for
early mfervention to support the known benefit of multple macromstrients on pregnancy oulcomes Le up %0 sx weeks (42
days) post delivery. The variations ca pregancy bealth, pica and hemoglobin levels 2 the Multiple Micromutrienss
(MMs) and Iron Folic Acd (IFA) groups. This was a block nndoasized controlled study. The mtervention amm received MMs
w‘hﬂe!h:oomrolmcnvdtbe mmlmtoﬂﬁ\ A structured questiommadre with open and closed ended questions was used.
Focus group d were conducted using a seni-strochured gtude 1o collect the qualitative data oo the effects of prenatal
mmltiple mucroastnients among the preguat The study d equal based on the Levene's test of >0.10 (£
0.196, =0.661). The difference in inler trimsester Wweight gain means was S.85 ks for MMs and 5,52 kes for IFA (1, 0,109,
p0.914), duration to ressmapaon of bousehold work was 7 days for MMs and 14 days for the IFA groups. The bemoglobin
level mcreased by, 1.25 g/dl for MMs, and 045 g/dl for the IFA (t, 0.897, p~ 0.376). Pxa for stones was experienced among
55.6% of pregmnt womer, howeves there was no pica within 14 days among MMs errollment, but persisted in the TFA group.
The study demonstrated no significance in the imporance of nmbhiple mucromirients in increasing hemoglobm level (P,0.376),
reduction of pica craving duning pregnancy (P.0.176) and resumption of household duties (P.0.067) post dehivery compared to
these on Iron Folic Acid.

Keywords: Nutneats Deficiencres, Pregnancy Outcomes, Weight Gain, Return to Work

. whach has been inconsistent, Iron and zine supplementation

1. Introduction has been associated with cessabon of pica. Pica is common
According to pust studics, pica status is a preliminary ;e?mlas of sex, mace, cultwre, social position or residence

climical indicator for micronmtrient deficiency [1] Nutrition 2 .

it mmeral deﬁcm precipitates pica behwm “hch < Desgute all the studies, pica etiology remnins unclear with

ber be: geogh Soath o sl N a prevalence of between 0.02-74% in Imn and 46% among
advice and prescriptions for wultivitamins are given bat ¢ Pregnant adolescents in the USA. The relationship
uevuobmmdlendin; 10 coatinued pica behavior. [1] between pica and iron status bionmrkers is unknown though

The cawsal relationship between pica and micronurients #1888 been in observiuice since > 2000 years according to
remams wnclear meeding further stdies. This then 1uppocrates fu J00BCE. (3] Pica practice is common in
pecessitates investigation mto the swength of association  Geveloplag countries. Pica prevalence in Ghara i 9.1%, in

Pemba, Tanzanin for amylophagia -36.3%, geopbagsa and
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o6 Betsy Chichet Rouo of 0/ Multigde Micromrients Versus lrom Folic Acid on Pica and Memoglobin
Levels Asscog Preguat Wornes in Kesys

any pica- 80.1%, Amyloplagis has been observed 1o be
associated with low bemoglobm concenmaton and won
deficrency anemia. [4)

Wonnen practicmng pica kave 2 1.23 times more likely to be
anemic compared to those who didn't. Apemin affects 38%
of pregnat women globally. [5] Anemm prevalence in Afica
is 44.6%: Ghann is 56%; md Uganda 32.%. [5] Acconding
10 World Health Organization. anemun prevalence is high and
mepubltpnbutﬂeauhmun [6]

g to WHO chsufication of i, h lobr
k\d<llmﬂlmdnmu-muml|]
amd has o bagher risk of preterm barth, Jow burth weight md
small for gestational weight Low bemoglobin in third
trimester has a higher risk of low birth weight (7, §)

deﬂnencymdlww Iron deficiency can be prevented

trough supplementation to prevent oaward conplicatons 1o
their children in fisure. [9]

2. Method
2 1. Ethical Considerations

The stody was anplemented after etlscal considerntion and
upproval was sought from the Moi UniversityMoi Teaching
and Referral Hospual Institutional Research and Ethics
Coumuties (IREC) and appeoval of the study topsc by the
Board of Postgraduate Stadies of Jomo Kenyama Unsversity
of Agnculnee and Techmology (JKUAT) Permission to
wplemsent thve study within the Tea Eststes was sought from
the Chief Executive Officer of the entire Eastern Produce Tea
Estates, then the Doctor tn clarge of the Nandi Hills Doctars
Schemse Associntion. Eastern Produce Tea Estates » howsed
within the Nandi County in Kenyn.

2.2 Study Design

This sub-study was part of & block randomzed comtrolled
study The Tea Estates admimstrative blocks were adopted
and rmdomized 1o either the treatinent o¢ control armas. All
mmxwmnmunmumdmolmbm

the were lled m the
cammmaldtwltmwuuhuwd

2.3 Study Participants

Participants were awolled from the foth momth of
pregnancy and followed up till forty two days post delivery.
Commmuty cotry was done by secking permission frow the
estate mamager, clinical officer and village headman The
village ficld educator escorted the researcher 1o the respective
bomes with pregmant women for study enrollment. Stady
participants from the treatment arm were adminzstered with a
fifteen microounests capsule daily with meals, while the
controd arm contunsed wath the usual standard care of 1aking
Trom folic acid.

2.4. Study Implementation

Eurollment was conducted withen the village homes of the
women. Thereafier, bimonthly visits were dowe to the homes
within the first month; thereafier next visits were conducted,
trmng the third trimester. n week withen delivery and at forty
two days post defivery Data was collected om pregmancy
health ie ape. panty, level of educstion gestation,
hewglobin level, oceuy ickness and pxce

2.5, Sratistical Analysis

Data malysis followed four key steps first the study
songht  to  identify mny possble relaticns between
conformding factors and short term matermal neonatal
outcotnes in bivaniate amalysic. secondly, bivinate analyss
was conducted between multple micrommtrients and ivom
blxntdonpmmmhqmddmlhkﬂy
bivariste lysi multiple
micronmtnienss and iron l‘o!;c acid om hemoglobm levels;
finally independent t test was conducted between the mudtple
wictonstrients and won folic acud grouwgs respectively to
compare the means for any significance.

Qualiative data was coliected dunng the focus group
discussions. mnsmndumdhlhcwm-d
mtervention chisters respectively, The data was collected
mhﬂmmﬂummaﬂa Thereafier. the
mfarmation in fhe voice recorder was tmnscnbed and
checked word per word to ensure no informmton was beft o
The band written notes from the Two focus goups was
compared with the tramcribed information to ensure no detail
was omutted Thematic malysis was condacted to derive
cotmmon themes i using mnitple macronutricnts versus iron
folic ncid between the groups. Quulitative variables derived
fom the questiocanaires were expressed a5 peroentages.

Descriptive and mﬁmm-l cndm was appl:od o
quantitative bles. Dy Iy was
oo the demographic data 1e. m.occnmm mantal statiss,
education level and mutesaral vesits fequency. Data wis
malyzed and presented in tables and graphs.

Inferentinl  statistics was applied by calculating the
u\msmonqummmmmwm

dest tolest to bli hetber the difference i
mumban.ob«awdubychmaluewuluwhofme
wniltiple nscromriens o Iron folic acid on the pica and
heogiobin’s variable tests.

Bivariate malysis was applied 10 establish the assocsation
between muliple necromiients; peca and hewogiobm
Multivariate smalysis was also condicted o esablish
msociation  between multiple micrommments, pica  and
hemogloban while adjusting for any possible confounding
variables. All statistical analysis resalts with P <008 were
considered sipmificant. All analyses were done using SPSS
versiom 16,

mas

3. Results
Sixty study partcipants: out of ope dmdred and twenty
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five pregmust women, met the inclusion criteria and were
icluded m the study. The mnin reasons for ineligibility were
that their pregnancy was less than four months, had twin
pregnancy or hind less than two weeks to expected delivery
date; in commpliance to the specified eligibility criterin.

Maternal mean age was twenty five (25.65) years: with the
youngest womum being fifteen years (15) and eldest during
the pregnancy expenence was thity cight (38) years
comrespondmgly with a standard deviation of +/- 6.01 years.
Seventy five percent (45) of the women were marmed with
only 25% (15) single (See rable 2).

Average parity was 1.24 children with majority of the
women being pregnant for the first rime with a parity of 0.00
at 46% and highest having a panty of 6.00 with & standard
devantion of +/- 1.48. Average mumber of children per woman
was 2.03 with the feast having no children and laghest having
at most six (6) children (See rable 1),

The pregoaut women bad varied education levels: pamary
61.7% (37), secondary 35% (21) and only 3.3% (2) had
tertary education. Thirty mine out of sixty women were
working: 58.3% (35) were tea pluckers: 6.7% (4) factory
wotkers; 30% (18) were bousewives; 3,3% (2) were students
in primary and secondary schools respectively: and 1.7% (1)
was a teacher correspondingly. The pregunant women who
were fea plckers were able to plck and average of
24 9kilograns daily; with the Jeast baving no plucking ot all
and the highest having sixty kilograms of tea plucked daily

with a standard deviation of +/+ 13.75 kilogrums daly. They
were able to work for an average of 7.9 howur s daily not
workimg at all and the highest working for ten howrs daily
with a standard deviation of +/- 2.26 howrs. Adolescent
preguancies were experienced at 18.3% (11) but the eldest
women being between 35-39 years at 10% (6), Majority of
the women were between 20-24 years at 31.7% (19)
correspondmgly (See table 2).

Pica for stones was 73.3% (44), charcoal 15.0% (9), gas
1.7% (1) and other products- starch aromm 1026 (6).
Howeves, there was preference for assorted kinds of food ie.
carbolyydrates, protems, frmts and vegetables: most preferred
fruits at 31.7% (19); carbohydrotes at 16.7% (10); least
preferred was other vegetables (kales, pumpkin) at 3.3% (2)
ond milk s 33% (2) comespondingly. There was no
difference wm pica experience between the treatment and
control anm at study enrollment (P=0.217). However, afler m
least two weeks of bemng admmstered and using mmltiple
mscronutrients and Iron folic acid respectvely: the MMs
poup had pica w1 6% (2) axd IFA at 90% (27)
correspondingly.

This 15 also consistent with the focus group discussions
with the groups:

A womats sad “Since T became pregnant, 1 have been
cating stones and bave to carry them in my bag becanse when
I am not doing some work [ throw some in my mouth to keep
the urge down”. Woman # § in Conmol group,

Tuble 1, Shovemg Wi 3 Dymosgrophocs Ref: Betiy orgrand 12015,

Mother charactherivicn Specific characirristic Study cobort Prrcentage %o
Mean 2505
Medan 23
Age 1 years 95% C Age rampe - Minumtun 15 o0 100
Maxiumm 38
5d devahon “Lem
Men 124
Median 100
Panty 93% C1 Age ranpe - Muimumum 000 o 100
600
Sd devaton oA
Mean 103
Medan 200
Ho. of chikdoen 95% C1 Age rangye - Minumun 000 o o
Mo 600
Menn M40
Medmn 2500
No ten kilos plucked m kg 954 C1 Age rampe - Minitmum 000 L] 38
Moo 000
5d devabon 1373
Mean 79
Medan 0
Hours workad m howrs 5% C1 Age range - Munsttniun 000 » 65
Mo 1000
S devabon .22
Hetungloben levels - Menn n» o0 100
Medmn 1
95% C1 Age tange - Mintmum T40
Maccmum 152
ﬂm ~. | 46

But a woman m the MMS — iofervention group said =1 bad tendencies 10 eat soil and stones when | became pregnant: but
after taking the vitamins for two weeks: T didn’t have the urge to eat thesn agam, T forgot that [ used 1o eat them!” Wonsan #3 in

the tervention (MMs) group
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Tadle 2. Dasographic charocnmnanes freguncres in 300 varsus IFAs grovps.

Frequency P g Qe L e

Characteristic Db A
Parey. 0 1 o 1 5.
1 ° 00 ° [
2 4 133 ) ER )
3 o ° 3 6
4 2 ar e °
s 2 &7 L] o
6 2 67 L °
Tonl £ ) 100% 30 U
Oveupation - Busmes 3 0 1 33
Factory moker ) 10 2 61
Homsearfe T 34 1 36T
T plucker 1 w0 L) S0
fitndents 1 3 1 33
Tencher 1 LR ° [}
Totad 0 1007 o Lotrs
Lavel of sducanen Prasary n 6l " 67
Secoodary 9 »n L M 4o
Tertiary 1 A 1 L]
Total W 100% 0 o0
Maretal watus - Marnied 2 83 24 00
tugle o 167 0 w0
Ton! o 100% w 100%
Matmryial age - 5519 yeary * ns ) LY
2024 yeass 10 " v 30
25.20 years 7 13 7 133
3034 yrany 2 67 67
A5-30 yuny ] n ) LY
Towd 10 100% 0 100
Feods preferrad - Fromts- suangoes, pinespples, svocads, quava 17 0 T 133
Carboliydrates ~ ugak chapath, pamndge. patatoes, Clups 3 1 7 n3
Carbebydrnes and bems 3 107 ) 133
Mk 1 33 1 i3
Protenn - Fuh, livee, mest (sstunbo) o 0 4 133

ez aetthles “wéerema” spider fower black ghe shade 1 13 5 6.7
Other vegesables ~kales, pumbae 2 o o 0
Spacky woda buenrs ‘ 154 1 3
- Nome grefemred. eets &1 2 67 1 "
Towd 30 100% 30 1o,
Para affter two weeks — yas 2 ¢ n %0
No b ] ™ 1 10
Tow! W 100% o

Ref Betsy crgmal 2 2018

Average aneman prevalence as per the WHO classification
ie hemoglobin < 11 0g/dl was 4] 526 among the pregnant
women with MMs group having an average of 43.75% and
IFA group at 40% respectively.

Most wonwn experience dizziness at 48% followed by
asuses nt 20% and vomiting at 18% diongh about 6% mised
o complaint during their pregpancy experience There was
0o association observed between sickness and pica proctice;
those sick at 8.3% (<5), but those not sick practiced psca at

25%(15), There was no significant difference in sickness and
paca expericnce between the treatment and control anms with
a Cluesquare significance at (p~0.217), There was difference
observed between length of work duration andd pics practice
(p=0.000); longer working hours was associated with a
higher number of women practicing pica, (See Figure ! and
Table $ below). A minimal number of women were applied 00
test this vaniable; thie association of work and pica proctice
versus those who regularly worked for Jonger hours only
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Tadle £. Thw 1 togt far preiy and howaglobon levels at 58 degrees of froadom

Lovwaw's Test fue

Faquality of Variances t-2est of equality of e
5% Comfidence Interval of ihe Difference

Vartabies ¥ g t ar  Sig2-tmiled Mesn DMeremce 7 Upper

Pica 2096 0.000 2150 58 0mI7 £ 61 BB 2038

HB Jevels s 2ad 201 0157 LLa 3 0% owa b932 0950

Change 1n HB levels 0196 0661 L2 58 037 0.796 1005 29m

Weight added m 3ed 0308 os 0100 i3 o9 0331 -5 906 6467
Weight o Jud trumeter 0 045 0132 170 8 0083 5284 on 1128

Red Betsy Onganal 3 2018

There was a non- sigmificam difference of 0.796 g'dl
increase m the hemoglobm Jevels of the MMs versus IFA

wamen (nv60) both groups 1e. MMs and IFAx on
ewollment, expenenced vaned complants: Dizzipess at

with a (L 0.897, p=0.376.). However, there was & ifi 47%, a1 20% vouinng at 18%, Bxigue at 2% and $%
difference o pica practice among the two groups with a (1= had 1o complamts expenenced.
-2.150 at 88 df p= 0.037), (See talde 3 above) The pregnaut
Bar Chart
24
]
Booms
104
.
1.
+
by
i &
o 1@ a0 500 180
Hoursworked
Rel Betsy evigeni 4 2018
Figwre 1. Associmn borvoen howrs worked and oo spes among the wosen
Rebie 4. Tes: Scopsmics showing hevoplodiv Mnels and pica
Enrelied M devels i 2od  Changein B Jevels Py
Cha-Spiane 1852 T 13155 S1076°
of £ ) 58 5%
Anmp Sy ™ wi (3] o0
iy 2 wE 958" o
Matte Crclo Seg Lower Boad 213 wl 085 o
5% Confdence huterval Uppec Bomnd. 354 9 o1 o0

Ref Betsy Orgenal § 2018

3 0 culls { ) Bovw expoctond fraquescies b than

b 2% onlls (100 0%) have expected fraquencees bess than 5 The mummam expected coll frequency v 15
© 27 ool (100 0%) e expecond fivqrmmees less thom 5 The nussmm expacied cell feequency o L 4

There was a sygnificant association between pica and hemogiobin levels. Wornen with mininsl pica practice hisd no anemia,
P, 0.000 (See sable 4 above) Use of mudtiple macromitrients reduced the urge of pica practice
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Table £ {szociaton fevwoan Ay novkad vrtie pvon

Homrs worked Pica
O Square 26.000" 20120
o 58 b1 3
e = peod oo
Momre Carlo Sig 259 Coabidmies | 1 Lorwer Housd :-: z:
» 2% cells (100 0%) have expected foaquencess less than 5 The spected cell fiequancy 1550

4 ookl B

B Cendls ( 04) hune expected B
v Based om 60 sampled

Q B a5 The 5

4. Discussion

Fertilay rate was 2.03 whach is below the national festility
rate of 3.9 in 2014 down from 4.6 & 2008 & 2009. [10], [11]
The education attaimnent experience in this setting was af
38% for secondary level, This o below the national average
which currently is placed at 43%. Primary education level
was at 37% whach 1s lugher than the national level average of
25% [11)

The avernge hemoglobm level expencnced in this setting
was 11,39g/d] which 1s above the World health Organization
recommended nog-apemic hemoglobin level of 11.0g/dlL
Hemoglobin level above 11.0g4dl is encouraged during
pregoancy: to prevent adverse neonatal outcomes; prevent
sk for preterm;, low birth weight. Anemia prevalence among
the pregnant is §7.1%. [7], {12]

The asemss prevalence was 41.5% with the MMs amm
laving a prevalence of 43.75% versus the IFA arm having o
prevalence of 40% respectively. The anemsin prevalence is
below the WHO reconunended level, but consistent with the
global anenya mpong the pregrant women wiuch is 41 §%;
and also in the African regon which has a prevalence of
44%, Ghana hias anemin prevalence of 56%. Uganda has
mmemia prevalence of 32.5% [5], [13] Pxca ts believed to be o
climcal indicator of microsutrient deficiency. The paca
expenience axl practice among the pregnms wotnen was
diverse; pica for stoae and clay 1.¢. geophagia was at 73.3%,
charconl at 15% Tlas is consistent with meta-amalysis
conducted which demonstrated a prevalence of between
11.0% -76.5%. [1] This is fizther consistent with o study
done m Iran which gave a range of 0.02% o 74%. [2] Pica
expenience s experenced more smong the pregnant
adolescents in the USA at 46% with pagopbagsa (pica for ice)
at 37%. [3] Pica experience for geophagin (pica for soil) in
Tanzamia is a1 5.2% and amylophagia (pica for raw starch) at
363% snd other pica practices st 40%. [4] Ghana pxa
practice prevalence is at 9.1%. [5)

The study benefited from the administrative blocks within
the Ten Esmtes which made ot efficient in randomization of
the study area o either the intervention or control blocks. The
study experienced limitanons in the design adopled in is
unplementation. The study would have achieved better
results if the double blind randomized design would have
been adopted. Howeser, this was hunited to finances required
to repackage and imuport the multiple vitamuns and combine
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the irom folic acid 1o one capsule sane as Iron Folic Acid one
tablet nmplemented earlier by the Ministry of Health.

5. Conclusion

Multiple micromutients  supplementation has 8 non
significant effect on bemoglobin leve! increase bwt a
significant effect on pica practice reduction and control
World Health Ogganization approved se of o fifteen
microtutrients 10 promde pregnancy bealth: but there is no
direct policy to promote and task the govermments and
Ministries of Health 1o enls minke 1g the pregnant
women. There is need for a WHO policy on nultiple
micronutrients use among the pregnant wormen with a focus
on communnity imtiatives, The Mimstry of Health has only
managed to implement the fron and Fobic Acd tablets bemg a
two micromitrients supplement. However, the women are saill
expenencing poor pregoarcy bealth owcomes. Use of the
fifteen micronumient capsule has proven efficient and casy o
take supported by marked improvement m pxca practice and
hemoglobin levels improvement.

There is need to replace the curremt fron Folic Acd
package with the fifteen mmltiple micromutrients given to
women durng pregnancy to prevent pica for stones(soil and
clay) eating which has promoted anecmia by encournging
helminthes and other worms infestation.

There is eed for more studies 1o suppart other benefits of
mitiple ymcronutrients 1.e pica piactice suppression and
hemoglobin levels increase; other than the focus on birth
weight increase.
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Abstract: Exclusive breastfeeding within the first six months of life, provides sufficient infant nutrients, but remains a
challenge for the postuatal women. Maternal pregnancy nutrient deficiency has Jong-rerm infant complications: heart disease;
heart attacks; deaths; and imeversible cogmitive challenges. Half of wmder five morbidity and mortality are associated with
under nounshment. The study introduced multiple nucronutrients to promote maternal nutrition 1o try and influence sustained
exclusive breastfeeching to support neooatal and mfant health, The study defined sub-populations at nsk of mutritional
deficsencies and provided oppormnities for early intervention to support the known bepefit of multiple micromutrients on
breastfeedmg outcomes 1 10 six weeks (42 days) post delivery. The study determned variations on bresstfeeding intervals and
period among the Multiple Micronutrients {MMs) and Iron Folic Acyd (IFA) groups. This was a Block Randomzed Controlled
study; treatment anm was administered with MMs while the coatrol anm continned with the usual standard care of I[FA. A
structured Questiomaire with open and closed ended questions was employed to answer the research questions. Focus group
discussions were conducted to collect qualitatve data on impact of prenatal multiple nxcromutrients muong the mfants, The
study demonstrated a significant difference in breast mulk smounts and subststution between the treatment and control arm and
assumed non-equal vanances with a Levene's test <0.10 (f=7.379, p=0.009); breast feeding was initiated immedantely ar 100%
for MM s and 68 8% for IFA; breast nnlk was available within 30 miutes post delivery i 86.3% of MMs and 25% for IFA (1, -
4.8 p =0.000); breast milk amount was sufficient at 100% for MMs and 60.7% for [FA (-3.697, p=0.001); and no breast nulk
substitution was effected at 100% for the MMs, while breast milk was substinuted in 18.5% of the IFAS within 42 days post
delivery (1.-2.190, p=0.033). The study demonstrated significant benefits in micromtnient supplementation to promote mfant
health compared to the Iron folic acid use by enhancing exchisive breastfeeding practice.

Keywords: Substituticn, Infant Health, Nutrient Supplementation

1. Introduction

Breastfeeding duration and exclusivity in Kenya, falls
below the World Health Organization (WHO) recommended
level, calling for mterventions to benefit both infant and
oaternal  bealth  [1] WHO  recommends  exclusive
breastfeedmg with exception to medicine and vitamin syrup,
to infants ull six months of age to scldeve optinmm growth
[2. 3] In Sub Saharan Africa, Ethiopia is the leading on
exclusive breastfeeding with a prevalence of 70.5% with an
awareness level 0f 92.4% [4)
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In Brazil, natermal education is associated with o lugh
prevalence of exclusive breast feeding: however, locally
antenatal education has not been proven to significamly
merease  exclusive breastfeeding. [S] This  calls  for
randomized controfled studies with adequate power to
evaluate effectiveness of breastfeeding interventions, [6]
Face to face support in enhancing exclusive breastfeedmg up
to 6 months kas been demonstated to have better success
mtes. [7] Women have tried expressing themr breast milk to
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enhance exclusive breastfeeding but instead resulted m a
shorter penod. [8]

According to past studies, exclusive breastfeeding of the
mfant is related to a reduced risk of overweight gain or
obesity later in the first year. [9] In Ghana, despite a 99%
awareness on exclusive breastfeeding, only 10.3% of the
women practice exclusive breastfeeding coupled with shorter
matemity leave days. [10] According 10 past studies in Saud:
Arabia, exclusive breastfeeding for the first six months is
ouly practiced by 31.4% of the women Working women are
less likely to practice exclusive breastfeeding, remaining a
challenge. [11]

The study undertook to establish the difference in
breastfeeding intervals and penod outcomes i use of
multiple micronutrients versus the usual standard care of Iron
folic acid supplementation among the pregnant women in the
Nandi County. The maultiple micronutrients was the treatment
armn administered to the women m the intervention blocks
and followed up to observe their impuct on breastfeeding of
the newbom children up to forty days post delivery.

2. Method
2.1. Ethical Revieve

Pemmssion to conduct the study was sought through the
Institutional and Ethical Review Comminee (IREC), Moi
UniversityMoi  Teaching and Referral Hospital. Kenya.
Approval was given vide FAN; IREC 1618. Thereafter
approval of the study topic by the Board of Postgraduate
Studies of Jomo Kenyatta University of Agniculture and
Technology (JKUAT) was also granted after meeting all the
University requirements. The study was then implemented
officially after a written permission to implement the study
within the Tea Estates was received from the Chief Executive
Officer of the entire Eastern Produce Tea Estates, then the
Doctor in charge of the Nandi Hills Doctors Scheme
Association. Nandi County bouses the Eastern Produce Tea
Estates in Kenya.

2.2, Study Design

This was a sub-study of a block randomized controlled
study. The Estates are organized into administrative blocks
with an average area of about five kilometers wide wit
expansive tea estates. The estates are further divided into 4-3
villages of about 90-120 homes that houses the tea pluckers
with their families. Each tea plucker is given a one roomed
house used as a bedroom, living room and kitchen for the
family and divided into rooms using large pieces of line
hooked into the wall. The estates were adopted as blocks and
randomized to either the treatment or comtrol arms. All
pregnant women within the treatment and control arm blocks,
meeting the inclusion cniteria, were ewolled within their
villnges and homes in the commmmity, until the sample size
was achieved Twelve colar coded cards were used to
randomize the Estates into blocks i.e. 4 orange, 4 white and 4
green based on the Estates proxumity and location. Each

Estate was labeled as ‘A" ‘B’ 'C" 'D", 'E' 'F' 'G" H; and ‘T’
‘1" *K"'F' respectively. The twelve cards were placed in an
opaque envelope and mixed thoroughly, then the Secunity
guard In Charge at the Nandi Tea Doctors Scheme, was asked
to pick a card at random blindly and place each card placed
against each block (Estate) consecutively, till all the (three
blocks) 12 cards were over from the envelop. The Estates
with orange color were the intervention and green the control
blocks comespondmgly. Women pregnant within  these
Estates were enrolled mto the control and mtervention blocks
respectively. The mtervention blocks were administered with
MMS and the control administered with the usual care and
given TFAS comespondingly till the sample size was
achieved.

2.3, Study Participants

Community catry was done by seeking permission from
the estate manager, clmical officer and village headman. The
village field educator escorted the researchers to the
respective homes with pregnant women for study enrollment.
Study participants from the treatment anm were administered
with a fifteen micronutrients capsule daily with meals, while
the control wrm continued with the usual standard care of
taking Iron folic acid, Pregnant women with a gestation of 16
weeks or more were eligible 1o be enrolled into the study.
They were 1dentified by the Field Educators using simple
random sampling, between Monday and Friday. Thereafter, a
visit was made to the villages, MMS for the mtervention or
IFAS for the control, was administered m their respective
homes. Participants were enrolled from the fourth month of
pregunncy and followed up tll forty two days post delivery.

2.4. Study Implementation

A wvisit 1 the women's homes on emrollment was
conducted by the Researchers and Field educators, A follow
up visit was conducted to the homes withimn the first month,
thereafter next visits were conducted. durmg the first month
of the third timester, a week within delivery and at forty two
days post delivery. Data was collected durmg these visits; on
pregnancy and nconatal health; breastfeeding duration and
time for substitution of breast milk.

2.5. Statistical Analysis

The data analysis was mitiated by calculating frequencies
of the demographic data, women's parity, occupation, level
of education, marital status, and neonates’ gender at birth.
Case summanes and reports were genersted for the birth
outcomes and breastfeeding. Thereafter, the same vanables
were subjected to inferential statistics by calculating the
difference in means and the sigmficance tests Equal
vanances of the vanables were not assumed in all the
calculations: the Levenc's tests had a significance level less
than < 0.10. Data was presented m tables and graphs.
Inferential statistics was  applied by cakulating the
independent t-test to establish whether the difference in
means being observed was by chance alone or manipulation
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by the multiple micromuments or Iron folic acid on the
breastfeeding intervals and substinutions' variables.

Descriptive and inferential statistics was applied to
quantitative variables. Descriptive statistics was undertaken
on the demographic data Le. age, occupation, marital status,
education level and delivery data.

The study also had qualitative data which was mainly
collected during the focus group discussions: the control and
mtervention clusters respectively, Hand written notes were
cammied out and applied in the data analysis. A voice recorder
was also applied as a back up and to capture information
missed out through the handwnitten notes. The information in
the voice recorder was transcribed and checked word per
word to enswre no information was left out. Then the hand
written notes from the two focus groups was compared with
the tanscribed information to ensure no detail was omutted.
Thematic analysis was conducted to derive common themes
m using multiple micronutrients versus iron folic acid
between the groups. Qualitative variables derived from the
questionnaires were expressed as percentages.

The outcome vanables were the breast mulk availability,
amount and substitution and whether the baby was breast fed
mmediately after birth, A significance level of less that p =
<0.05, was considered to be significant and concluded that
the difference observed was due to the manipulation of the
treatment arm i.e. multiple micromutrients in the study. All
analyses were done using SPSS version 16,

3. Results

Atotal of sixty study participants met the mclusion critenia
and were enrolled

Most women had a party of two at 38.8% (23) and zero
panty at 32% (19). Most of the participants were tea pluckers
at 58.3% (35) followed by 25% (15) who are housewives,
The highest education level achieved by the women was
tertiary at 3.3% (2) and secondary at 61% (37) (See table |
below,)

Table 1 Showmg frequency distribunion  of mothers amd  babyy
characreruncs

Characteristic Frequency Percentage %
Panty-0 19 32
1 9 15
Z 14 23
3 K 6

il il &

5 5 9

6 5 9
Occopation ~ Busmess 2 i3
Factory worker 4 5
Housemfe 15 25
Tea plucker 35 583
Students 2 5
Teacher 2 33
Level of éducsnon - Primary 3 61
Secandary 21 35
Tertiary 2 i3
Marital status — Marned 50 813
Single 10 167
Newbom Gender - Male 34 67
- Female 26 433

Ref Betsy ongmal 1 2018

Among the newboms. 56.7% (34) were males and 43 3%
were females. There was a difference in the mean birth
weights between the groups: MMs group had a mean birth
weight of 3.819 kilograms versus the IFA group with 3.237
kilograms. The mean birth weight difference between the
groups was 0,582 kilograms (t, 2.41, p, 0.023). All the
neonates were bom alive at 100%, but at forty two days after
birth, one child died in the IFA group (See table 2 below).

Seventy five percent of the children at forty two days had
achieved a social smile and neck control i the MMs group
compared 1o only 40% (12) with a social smile and 6.7% (2)
with peck control in the IFA group (See table 3).

The infants at forty two days had increased their birth
weight by an average of 1.49gs for the MMs group
compared to 1.55kgs in the [FA group.

Tuble 2. Birth outcomes 13¢5 2ansics.

l.pmo’t:’;:.h:-m t.4eit for Equalily of Means ::N:unﬂna Interval of
F Sig. 1 daf Sig. (2-tailed)  Mean Difference Lower Upper
Barth werght 87 0.005 241 58 0.023 0582 D088 1077
Breast aulk avadlabslaty 61 0018 -4 60 s 0000 -1.855 -2 667 -1 043
Breastfeeding done 3 0000 -2 b 0.009 -0 269 4684 -6.999
Breast mulk Amoust 35 0000 335 58 0.001 -0 385 -6.031 -166
Bawast mulk Substitutson 329 0000 219 s 0034 0192 -3 690 -15%

Ref Betsy crgmal 2 2018

Breast mulk was available within thirty munites among
54.5% (16) of the MMs group compared to only 23.3% (7) in
the IFA group. More than 60% (18) of the IFA group took
over fifty minutes to breast milk availability.

Breast milk amount was sufficient for the neonates born to
womnen in the MMs group compared to 60% (18) in the IFA

Rroup.

Breastfeedmg was uitiated immediately among 100% of
the MMs group compared to 68% (21) of the IFA group.
Breast milk substitution was not practiced among the MMs
group compared to 18.5% of IFA group.
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Delivery

Home wih help Home alone Home with TBA Way to TBA

Hospaal

Delivery

Ref Betsy ongical 4 2018
Figure 1. Showing Place of delvery n=60.

Despite the referral system in place within the Tea Estates;
cighty five percent of the total women had a skilled delivery
but a total of about fifteen percent had unskilled delivery,
cither at home alone, with the taditional birth attendant
(TBA) on her way to the TBA (See figure | above).

There was a significant difference in birth weight with a (t,
2.41 p=0.023). Therefore the noted difference 1n birth weight
of 0.582 kilograms cannot be equated to chance alone but the
nmmltiple micronutrients introduced to the treatment arm.

Breast mulk availabality within thrty mmutes had a
significant difference between the groups with a (1, —4.60,
p=0.000). Breast feeding therefore, was therefore initiated
mmmediately giving a significant  difference between the
groups with a (1, -2.72, p=0,001). Breast milk sufficiency had
a significant difference observed with a (1.-3.35, p=0.001).
There was a significant difference in breast nulk substitution
between the groups with a (t, -219, p=0.034).

Tadle 3. Frequency, means and standard devianon of neonatal ourcomes.

dble eare _ Supplements taken

b n MMs =30 Percent IFAs m= 30 Percent
Mem 3g1g 3237

' 3300 : 3200

1 Bath weight in kps Min 360 Not applicable 3200 Not apphcable

Std Dev +H-101 +/- 0545
: Alive 30 1008 30 100%

2 Buth outcome #t birth Desd o 0
Alive 0 10079 29 96.7%

R e S Desd 0 % 1 330

4 Congemtal malformation Nooe None
Social mule p >4 5% 12 400
Neck control 2 75% 2 6%

5 Baby midestones at 42 days Grasping 3 248 1 338
Note of above 0 0 15 500
Meun 149 155
Median 155 150

6 Increase 1 barth weaght 1 kgs Mm -100 <130
M i10 520
Std Dev - 133 +-137

7 Breast milk availsbality post deb n Within 10 3 21 0 00

R 11.20 7 28 1 i3

21.30 16 M5 3 200
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nriah M mmm
b MM n=30 Pervent IFAs n= 30 Percent
3140 1 45 3 10.0
4150 0 00 2 67
Over 50 3 91 18 60.0
Sufficient 30 100 18 60.7
£ Nropst il smscont Not mfficrent 0 0 12 393
Yeu 30 100 21 658
9 Breast feedmp dove unmediately No 0 0 9 312
No 30 100 24 815
F IR i A Yes 0 0 o 185
Ref Betsy ongmal 4 2018
mfant life
4. Discussion

The increase m birth weight observed in the study is
equated to the use of multiple micronutrients use among the
pregnant women in the smdy and is consistent with past
studies. [12)

The difference observed in breast milk. availability and
substitution in the study, 1s associated with the mmitiple
micronutrient use among the pregnant women. Variations in
breast mulk nutrient content have been reported 1o be related
to micronutments dietary intake. Past studies have proven that
zinc, copper and wron have been established to have no
correlation between breast milk concentration and dietary
intake. [11]

The exclusive breast milk prevalence established in the
study was 81.5% within the first forty two days of infant ive
which was above the national overall observed; 61% in 2014.
[13, 14] The exchisive prevalence observed in the study is
higher than what was observed in a study in urban slums in
Kenya which was 2%. [15]

The study also established that newboms more than a
third, 36.7% were breastfed in the first dhirty mimutes
following delivery and not consistent with the wban shum
study that observed that 37% were not breastfed and 40%
given breast milk substitution for the first three days. [15]

5. Conclusion

The study demonstrated that, the observed neonatal and
mfant outcomes camnot be equated to chance but the
manpulation by the multiple micronutrients i the study
supported by ther significant outcomes. There was
significant improvement noted on the neonatal and mfant
cognitive, neurological and physiological growth.

Use of multple microputnents contmbuted to the
significant increase in newborn birth weight, infant birth
weight increase, which s almost equivalent to the observed
birth weight increase, in the Iron folic acid group substituting
breast milk with other foods and water. The breast milk was
sufficient for the infant: there was no breast milk substitution
by the women in the group using multiple nucronutrients up
to forty two days, Use of multiple micronutrients enhanced
immediate initiation of breastfeedmg withm thirty minutes of
neonatal birth and breast nulk availability enhanced
exclusive breastfeeding within the first forty days of the

There has been a series of global, regional and national
campaigns on exclusive breastfeeding to support the known
benefits; sustainability has been improving slowly; use of
multiple micronutrients will enhance uptake of exclusive
breastfeeding practice for the mfants, evidenced by sufficient
breast milk experienced by the women up to forty two days
post delivery,

There was no neonatal or mfant mortality expenenced:
Multiple micronutrient use contributed towards reduction of
neonatal and infant mortality. There is need for more support
m promoting use of multiples micronutnents among the
pregnant women to prevent maternal, neonatal and infant
mortality, globally and especially m the LMICs where the
study was carried out. More studies are needed to support
and demonstrate the key rok undertaken by the fifieen
multiple micronutrients. There 15 need for a comprehensive
WHO policy on muitiple micromutnents intake during
pregnancy, to replace the iron and folic acid.

References

[1] Wouk K, Lara-Cintsomo S, Stuebe AM, Poole C, Petrick T L,
McKenney K M. Clinical foterventions fo  promote
breastfeeding by Latinas: A Meta-analysis. Pediatrics, 2016:
137(1)220152423

[2] Khamal V| Lee A H. Scott J A, Karkee R, Binns ¢ W
Implications of methodological differences in measuring the
rates of exclusive breastfeeding in Nepal: fuxdings from
Iterature review and cobort study. BMC Pregancy and
Childbirth (2016) 16:389 Doi. 10,1 186/212884-016-1180-9

[3] Haroon S. Das J K, Salam R A, Imdad A, Bhutta Z A
Breasfeeding promotion Interventions and
practices.; a systematic review. BMC Public Health 2013,
13(suppl 3): s20. httpl'wwwbiomed central.com/1471«
2458/13/53520

[4] Sonko A, Worku A Prevalence and predictors of exclusive
breastfeeding for the first six months of life among women in
Halaba special Woreda. Southem National patsonalities and
people’s region SNNPR Ethiopia; a Commmunity based cross-
sectional study, Archives of Public Health (2015) 73:53. Doi
10.1186/513690-015-00984

[5] Boccolini € S, Carvallo M L, De Oliveira M [ C. Factors
associated with exclusive breastfeeding in the first six months
of life in Brazil. A systematic review. Rev Sawde Publica
2018, 4901,

125



110

(6]

7

(8]

(91

[10]

Betsy Chebet Rono ef al.: Multiple Micronutrients Versus Iron Folic Acid on Neonatal
Breastfeeding Intervals and Penod in Kenya

Lumbiganon P, Martis R, Laopaiboon M, Festin M R, Ho J J,
Hakinu M. Antenatal breastfeeding education for increasing
breastfeeding duration. Cochrane database Systematic
Reviews (2011) Sept 12:

CDO06425.doi:10.1002/1465 1858 CD00642 S

Renfew M J, McConnick F M, Wade A, Quinn B, Dowswell
T Support for healthy breastfeeding mothers with healthy
tern  babies. Cochrane Database System  Review;
£:.CDoo1141.d0i:10.1002/1461858 CDO01 141.pubd, Available
in PMC 2014 March 26.

Jiang B, Hua J, Wang Y, Fu Y, Zlwang Z, Zhu L. Evaluation of
the tmpact of breast milk expression m early postpartum
period on breastfeeding duration: a prospective cohort study.
BMC Pregnancy and Childbirth. (2015) 15:268

Doi. 10.1186/51 2884-015-06986

Homel A, Lagstrom H, Lande B, Thorsdottir I. Breastfieeding,
Introduction of other foods and effects on health: a systematic
literature review for the 3 Nordic Nutrition Recommendation
Food and Nutrition Research 2013, 5720823

hittp-//dx. doiorg/10.3403 /frurv 5710.20823

Dun-Deny E J, Laar A K. Exclusive breastfeeding among city
dwelling professional working mothers in  Ghana
Intemational  breastfeedmg Jourmal (2016) 11:223 Dal
10.1186/513006-016-0083-8

[11] Alzabeb R A. Factors influencing exclusive breastfeeding in
Tabuk, Saudi Ambia Clinical Medicine Insights 2017
Peadiatrics Volume 11:1-8 Doi. 10,1177/117955-6517698136.

[12] Batool AH, Mohammad Y Y, Zulfiqar A B. Effects of multiple
micronutrients supplementation during pregnancy on matemal
and birth outcomes. BMC Public Health 2011 11(suppl):319

[13] UNICEF Anmual Report: United Nations Children's Fund
(UNICEF), 2015
https://www.unicef org’publications/files UNICEF_Annual R
eport_201%_En.pdf

[14] Kenya Demographic and Health Survey (KDHS), 2014,
https//dhsprogram. comy/pubs/'pdf fr 308/fr 308 pdi’

[15] Kimmani-Murage E W, Madise J N, Fotso J-C, Kyobutungi C,
Mutua M K, Gitau T M, Yatich N. Patterns and detenuimants
of breastfeeding and complementary feeding practices
urban informal settlements, Nairobi, Kenya. BMC Public
Health 2016. http:// www biomedcentral. com/147 1~
2458/11/3%6

126



Appendix VI1I: A Sketch map of Kenya, not drawn to scale

Geographical: Eastern produce and Nandi Tea Estates are in Nandi County.
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Appendix VIII: Tea Estates Map (Google maps 2020)

Nandi and Eastern Produce Kenya Tea Estates
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