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ABSTRACT

Background: Caffeine consumption is common among people throughout the world, Africa
and Ethiopia. The prevalence of the caffeine exposure during pregnancy was 69%-79% and
excessive caffeine consumption during pregnancy was 14%-57% in most Western countries
and in Ethiopia, the prevalence was 41%. The main source to caffeine is through coffee and
tea in the world and African countries, including Ethiopia. Even though there were number of
studies indicating caffeine intake has reported as a risk factor for low birth weight during
pregnancy, the findings are not conclusive in western and no evidence in Ethiopia. Therefore,
this study is designed to assess the effect of maternal caffeine consumption on low birth

weight during late pregnancy.

Objective: The objective of this study was to determine effect of maternal caffeine

consumption on low birth weight in Butajira Cohort, South central, Ethiopia.

Method: Population based Nested cohort study design was employed among 244 pregnant
mothers from September 2018—May 2019 in Butajira. Beverages contain caffeine were
collected by 24hour recall method. Birth weight was considered as outcome group. Pediatric
weight scale was used for measurement of birth weight with in 72 hour after delivery.
Pregnant mothers exposed to caffeine consumption greater than 200mg/day was considered
as exposure group. The mean usual intake of caffeine was estimated by National cancer
institute (NCI method). Finally the effect of Caffeine on low birth weight was analyzed by
log binomial regression by STATA SE version 14.

Results: The study found that 26.2% of pregnant women had daily caffeine consumption
more than or equal to 200mg/day. The risk of low birth weight was four times more likely to
occur in exposed group than in unexposed group (ARR=3.72; 95%CI: 1.76, 7.87). In other
hand, the risk of low birth weight was four, five and five times more likely to occur in
middle, rich and richest wealth status at (ARR=4.61;95%CI (1.08,19.69,(ARR=5.39;95%CI
(1.23,23.58),(ARR=4.54;95%CI(1.07,19.25) respectively than in poorest wealth status.

Conclusion and recommendation: In conclusion, excessive maternal caffeine consumption
might results in low birth weight. Therefore, intervention that address caffeine exposure

among pregnant mother should be designed to reduce the burden of low birth weight.

Key Words: Caffeine consumption, caffeine intake, low birth weight, pregnancy, effect

Xi



1. INTRODUCTION

1.1. Background

Caffeine is the most commonly used stimulant substance mainly found in coffee and tea (1).
Other sources of caffeine are chocolate/cocoa, and cola soft drinks. In addition to this, nearly
200 non prescribed drugs is estimated to contain caffeine and this may be an important

source for a minority of people (2).

Caffeine clearance from the body is delayed during pregnancy, especially in the second and
third trimesters and it decreases to one-half and to one-third of the normal rate, respectively
(3).Its half life is 2.5 to 4.5 hours in non pregnant women but doubled during late pregnancy
especially during third trimester. The half life is 15- 18 hours during pregnancy.Becouse,
estrogen increment during pregnancy inhibits CYPIA2 enzyme function to metabolize
caffeine (4-6). until fetal blood levels are equal, maternal blood levels to caffeine crosses the
placental barrier (7).The principal enzymes, cytochrome CYP1A2, needed for caffeine
metabolism, however, are absent both in placenta and even up to the eighth month after

delivery in infants and prone to different neonatal infection like jaundice (8).

The postulated mechanism by which caffeine consumption result in low birth weight were
caffeine absorbed immediately (after 45minutes) from gastrointestinal and passes placenta
across freely (9). Additionally, fetuses don’t metabolize it well (10) and caffeine has been
increasing catecholamine (11) which may causes utero-placental vasoconstriction and then
fetal hypoxia, which possibly cause fetal growth and increases cellular cyclic adenosine

monophosphate which may affect cell development and result in low birth weight (12).

Caffeine consumption in pregnant women has been studied as a determinant factor for low
birth weight (13). There are studies which are done to find out the effect of caffeine
consumption on low birth weight. But there are no similar results. Due to those conflicting
conclusion from numerous studies, the March of Dimes, food and drug administration,
American college of obstetrician and gynecologists and American pregnancy association,
cable news network’s and American food safety states until more conclusive studies are
done, pregnant women should be limit caffeine consumption <200mg/day. But recently world
health organization guidelines recommend caffeine intake during pregnancy has also been

suggested as risk factor for pregnancy outcome for greater than 300mg cafteine per/day (14).



1.2. Statement of the Problem

Globally; from 127 million delivered neonates per year; more than 20 million (16%) infants
are born with LBW. Of which 96.5% of them are in developing country especially Asia and
Africa, including Ethiopia (15, 16), LBW babies are more likely to experience physical and
developmental health problems or die during the first year of survival than infants of
normal birth weight. Based on an observational studies that neonates weighing less than
2,500 g are approximately 20 times more likely to die than normal birth weight neonates (17).
Because of this birth weight is considered as the sole most essential factor influencing

neonatal and early neonatal mortality.

In developing countries including Ethiopia, Low birth weight is public health significance.
Neonatal morbidity and mortality, particularly relating to the low birth weight babies is still
high. According to National newborn and child survival strategy, Ethiopia planned to reduce
the neonatal death from 28/1000 to 11/1000 live birth by 2020 even though it is unacceptably
high. In addition to this mortality attributed to low birth weight in Ethiopia was 3.63 % (18).

Immediate health problems burden on LBW newborns has been relatively widely
documented in many developing countries with studies of national demography (19).An
estimated 13% all babies are born LBW (20-23) each year in Sub-Saharan Africa (SSA). An
estimated prevalence of LBW (24) in Ethiopia was 13% and similar in SNNPR state
according recent EDHS. The limitation of this survey may be underestimating the magnitude
of low birth weight because it used the sampling frame of 2007 Ethiopia demographic health

survey.

Previous studies have shown caffeine consumption had effect on pregnancy outcome such as
abortion, miscarriage, and preterm, SGA, IUGR, and LBW. Studies were done to detect

effect in western country but yet there are conflicting idea and inconclusive result.

Study done in united states shows, the risk of low birth weight was 2.3 times more likely to occur in
exposed than unexposed after adjustment for confounding factors. Excessive daily caffeine
intake(>=200 mg/day) has been associated with an increased risk of giving birth to SGA or
LBW (<2500 g) babies (25).

Caffeine consumption was common among people throughout the world, Africa and
Ethiopia (26). The prevalence of caffeine consumption in general population of most western

countries was greater than 80 % (26, 27) and 69%-79% during pregnancy (28, 29). But



excessive caffeine consumption (>200mg/day) during pregnancy showed 14%-57% in

community based prevalence study done in Northwest India and Ethiopia (30, 31).

To summarize, a number of epidemiological studies have explored the association between
caffeine consumption and low birth weight. Some of these studies showed that caffeine
consumption is associated with an increased likelihood of being low birth weight, while
others report no association. Yet the majority of the evidence on this topic is from
wealthy nations, and remains poorly understood in developing countries including
Ethiopia. Furthermore, these studies suffer from methodological drawbacks. For example,
the use of invalidated food frequency questionnaire to assess the caffeine consumption
status of the study participants and failed to measure birth weight within three days. Our
review suggests that studies that use objective measurement of caffeine consumption by 24
hour recall method for all study participants and repeated measurement was also considered

to adjust usual caffeine consumption by National cancer institute (NCI) method.

Additionally, no conclusive result and single local study on effect of caffeine consumption on
low birth weight even though the main source of caffeine called coffee; its homeland was
Ethiopia; were produced and consumed well. Its prevalence was higher than world
prevalence and 50% cases of low birth weight causes were not known and expenditure
needed to treat one neonate accounts 56,000 USD dollars, very expensive while treatment

than intervention (32).

1.3. Significance of the Study

The amount of excessive caffeine consumption during pregnancy in Ethiopia was studied but
there was no any evidence that shows caffeine consumption affects low birth weight in
Ethiopia context. Addition to this if caffeine consumption result in low birth weight,
intervention planning might be done at low cost effective to reduce neonatal mortality and
morbidity. Evidences generated from this research may contribute to develop dietary
guideline. Furthermore, the finding of this research might help health professionals, for

nutritional counseling for community at large and to policy maker for decision making.



2. LITERATURE REVIEW

2.1. Prevalence of Low Birth Weight

Globally, 127 million neonates were born; at least 20 million infants are born every year with
LBW, representing about 16% of all newborns in developing countries (33). Almost 80% of
all affected neonates with LBW at term are born in developing countries (especially south-
central Asia, with Bangladesh with the highest incident rate in the world (34); fifty percent
and eleven percent are born LBW at term in middle and western Africa respectively, and
seven percent in region of the Caribbean and Latin American (35). The prevalence of low
birth weight in Ethiopia is 13% and in SNNPR is 13.1%(24). Incident rates of >15% for
LBW and >20% for IUGR indicate that LBW at term is a major public health significance.
Therefore, Population-wide interventions planned at preventing LBW at term are

immediately required (36).

At the population level, the proportion of infants with a LBW is an indicator of a
multidimensional public-health problem that includes chronic maternal malnutrition and poor
health service in pregnancy whereas on an individual basis, LBW is an important
speculations of newborn health and survival and is associated with higher risk of infant and
childhood mortality (37). LBW relates to IUGR and PTB which are two distinct processes

with differing consequences and etiology.

2.2. Consequence of Low Birth Weight

Low birth weights are associated with early mortality and morbidity and with adverse long-
term outcomes. Neurological complications such as periventricular leucomalacia, Cerebral
Palsy, Seizures, delayed development, and learning difficulties are the long term
consequences of LBW. Bronchopulmonary dysplasia, recurrent wheezing with respiratory
infections are, mild neurocognitive deficits Pulmonary outcomes and retinopathy and
blindness, small permanent deficits in weight and length and increased risk of hypertension,

diabetes in adult life and coronary heart disease are ophthalmologic complications (33).

2.3. Determinants of Low Birth Weight

In nearly fifty percent of cases, the cause of low birth weight is not known (32).In remaining
fifty percent the causes are grouped into (32) Social and medical factors. Medical factors can
be maternal factor like socio demographic factor (maternal nutrition, maternal height and

weight, education, age, marital status and socio-economic status, physical activity of



mothers); placental factors like congenital defects of placenta and fetal factor like multiple
gestation, congenital anomaly, and intrauterine infection. The other is social factor such as
poverty, (infection and environment) like poor standard of living, early marriage; toxic
exposure like (Chat chewing, alcohol consumption, tobacco chewing, and cigarette smoking).
Excessive (greater than 200mg/day) caffeine intake during pregnancy has also been
suggested as a risk factor (38).There exists more clarity when it comes to the infant and

health factors.
2.3.1. Infant factor
2.3.1.1. Multiple pregnancies and congenital anomaly

Epidemiological study revealed that multiple pregnancy contribute substantially to LBW and
the prevalence of LBW in babies born in singletons was 24.4% and in multiple births was
93.7 % (39).Approximately 3-4% newborn infants had a major birth defect diagnosed during
their first year of life (40).Because many infants with birth defect are born prematurely and/or
have intrauterine growth retardation or LBW (41-44), the rate of birth defect is expected to
vary by birth weight.

2.3.2. Obstetric factors

A number of obstetric factors have been tested in the empirical literature for having a direct
and independent effect on birth weight. Obstetric factors investigated in the literature include
pathology of placenta (abruption placenta, placenta previa), parity, birth or pregnancy interval
(multiple pregnancies in short intervals), intrauterine growth and gestational duration in prior
pregnancies (i.e., previous LBW neonates), previous spontaneous and induced abortion,
previous stillbirth or neonatal death, and previous infertility. Generally, incidence of LBW is
higher among primiparous women of age group below 20 and above 35 years as well as older

age of primiparous mothers has also been reported as determinant factors of LBW (45-48).

There were also observed lower birth weights following a pregnancy interval of< 1 year (49).
This is mainly related to maternal nutritional status. If a mother cannot recover fully from the
effects of her last pregnancy and period of breast feeding before becoming pregnant again her
nutritional status might deteriorate sufficient (nutritional depletion) to result in an increased
risk of premature birth and LBW babies (46, 50, 51).Previous IUGR and gestational duration

in pregnancies was a determinant factor for prematurity or LBW (52).



2.3.3. Maternal morbidity during pregnancy
2.3.3.1. General morbidity and episodic illness

Common episodic illnesses and symptoms, such as upper respiratory infections, fever,
nausea, vomiting, diarrhea, headache, and anorexia during pregnancy, could affect
intrauterine growth or gestational duration through any of three (33) mechanisms. Firstly,
such symptoms often result in decreased caloric intake, which, if prolonged, could lead to a
reduction in the energy available to the fetus and, in women who have inadequate nutritional
reserves, impair fetal growth. Secondly, the metabolic cost of maintaining febrile
temperatures or of mounting appropriate host defenses may reduce the energy available to the
fetus, even with a constant dietary caloric intake. Finally, the infection or symptom could
lead to diminished uterine blood flow or even spread to the placenta or amniotic fluid and

hence interfere with intrauterine growth or precipitate premature delivery.
2.3.4. Socio-demographic factor
2.3.4 .1. Gestational weight gain and height

During pregnancy increments by weight would be expected to affect IUGR. Gestational
weight gain has four principal components: stores of fat; growth of breast and uterine tissue;
increased plasma volume; and growth of the fetus, placenta, and amniotic fluid (53).Only the
first of these serves as an energy source to the growing fetus. None the less, an association
might be expected between overall weight gain and birth weight. Since growth of the fetus,
placenta, and amniotic fluid includes, and is largely determined by, fetal size, attempts to
associate gestational weight gain with birth weight should ideally subtract the birth weight
and the weights of the placenta and amniotic fluid from the overall gestational weight gain.

(52).

Maternal height might be associated with LBW even though it is not completely understood
how. This may be contributed by both genetic and environmental factors. Short-statured
women are more likely to pass on to their fetus a genetic predisposition for smaller growth
(54). Anatomical factors may also play a role in the risk, as short stature can be associated
with a smaller uterus, and can therefore impose physical limitations (55) on the uterine,
placenta and fetuses growth. Furthermore, height is correlated to pelvic size, and therefore, a

short-statured woman may have a smaller pelvis, which may result in its earlier



filling(54).Maternal short stature may also be associated with a lack of nutrients, resulting in

decreased fetal growth or duration of gestation, (55).
2.3.4.2. Maternal education

High maternal literacy (university and above) a showed a 33% protective effect against low
birth weight, whereas medium degree of education showed no significant prevention when
compared to low maternal literacy. In summary, the hypothesis of similarity between the high
degrees of social distribution, translated by maternal education level in relation to the rate of

low birth weight, was not confirmed (52, 56).
2.3.4.3. Maternal age

Pregnancy outcomes, including birth weight and gestational age, are generally less favorable
among adolescents and women over 35 years of age; however, there is considerable
controversy as to whether age itself is an independent determinant of either intrauterine
growth or gestational duration. Age is closely associated with parity, which must therefore be
controlled in attempts to isolate the independent impact of age. Furthermore, young
adolescents (those within 1 or 2 years of menarche) have not completed growing, are likely to
have a lower weight-for-height than older women, and may consume fewer calories and other
nutrients. Because their pregnancies are often unwanted or unplanned, they are often late in
seeking antenatal care. Increased cigarette smoking, alcohol consumption, and drug use

among teenagers may also put them at risk of delivering low birth weight (52).
2.3.4.4. Marital status

Unmarried female are more likely to be young, have low literacy level, smoke during
pregnancy, from minority race, and start antenatal care late. Within almost every determinant
factor category, unmarried women have a higher percentage low birth weight. For example,
at less than grade nine, unmarried women had a low birth weight percentage of 12.3
compared to 7.9 for married females of the same educational level, this align with unmarried

women are almost two times as likely to have a low-weight birth (57).
2.3.4.5. Socioeconomic status

Women of low socioeconomic status in developed countries are more likely to be members of
racial/ethnic minorities and may be more likely to smoke cigarettes, have shorter birth

intervals, make less use of antenatal care, and have a higher incidence of systemic and genital

7



tract infection. In developing countries, such women are likely to be shorter and thinner and
to consume fewer calories and other nutrients during pregnancy. Thus the absence of an
independent effect of socioeconomic status does not rule out its role as an indirect cause of

prematurity or [UGR (52).
2.3.5. Antenatal care and low birth weight

Studies show that ANC visit, total number of ANC visits, iron and calcium supplementation

during pregnancy are the significant predictors of LBW (58-60).

A cross-sectional study conducted in Kenya indicated a significant association between
weight of the previous baby, premature rapture of membranes, premature birth and low birth

weight (61).

This finding is similar to a cross-sectional study in Gondar in which history of preterm
delivery or small baby preterm delivery and inter pregnancy interval below two years was

among factors associated with LBW (62).
2.3.6. Toxic exposures and low birth weight
2.3.6.1. Overview of toxic exposure

The last category of factors affecting birth weight relates to maternal exposure to toxic
elements including caffeine, alcohol consumption, Chat chewing ,cigarette smoking and other
toxic exposures (50).Socio demographic factors, obstetric factors, neonatal factors and
environmental factors, like pollution are among the commonest findings. Therefore, this
study will focus to investigate some of the toxic exposures like caffeine, alcohol
consumption, Chat chewing, cigarette smoking. This study may have significant input in

identifying some of the factors and improving the condition of the mother.
2.3.6.2. Caffeine and low birth weight

Caffeine is defined a plant alkaloid occurred mainly in coffee, tea. Other source also cola soft
drinks and cocoa (63). It is the most commonly used mild stimulant substance in the world
(64). while ingestion, caffeine is rapidly absorbed and readily crosses the placental barrier

(65, 66).

The main enzyme (cytochrome P450 1A2) involved in caffeine metabolism is absent in both

the placenta and in the fetus Up to eight month after delivery which can lead to caffeine
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concentrations in fetal tissues (27,65, 67). The caffeine half-life doubles in pregnant women
as the proportion of caffeine metabolism decreases from the first to third trimester (68, 69).
Clearance delayance of caffeine leads to higher exposure to caffeine for the fetus. Exposure
to caffeine can also lead to vasoconstriction in the utero-placental circulation, which may in

turn affect fetal growth and development (70, 71).

Coffee alone would account for 4% of cases of low birth weight (72). In a meta-analysis,
which included 13 prospective studies, the risk of having low birth weight was high for high
caffeine consumption compared to moderate and low consumption. It has been established
that each 100-mg/day increase in maternal caffeine intake (about one cup of coffee) was

associated with 13%greater risk of having low birth weight (73).
2.3.6.3. Alcohol consumption and low birth weight

Even in the absence of the full-blown fetal alcohol syndrome -consisting of growth
retardation, cognitive defects, short palpebral fissures, and maxillary hypoplasia maternal
alcohol intake during pregnancy might adversely affect intrauterine growth retardation. In
experimental animals the fetal growth inhibiting effect of alcohol has been amply
demonstrated when high doses are administered, and the mechanism may involve fetal

hypoxia or decreased building of amino acids into protein (74).
2.3.6.4. Chat consumption and low birth weight

Effect of Chat on reproductive function is not known well. The noted effect of chat was
vasoconstriction in the utero-placental vascular bed, impairing fetal growth through reduction
of placental blood flow among pregnant guinea pigs fed chat leaves (75). They also showed
increment in the pressure of utero-placental blood by twenty five percent and heart rate by
nine percent and contrarily a reduction of myo-endometrial blood flow by thirty one percent
other studies also reported association between chat chewing during pregnancy and reduced
daily food intake, anemia, and disturbance of fetal growth, Low birth weight, perinatal and

infant death, and other obstetric health problems (75).
2.3.6.5. Cigarette smoking and low birth weight

Smoking accounted for 35% of cases of low birth weight (72).Maternal cigarette smoking
could affect intrauterine growth (and possibly gestational duration) through several

mechanisms (76). The most likely factors are CO and nicotine. Carbon monoxide can



interfere with oxygen delivery to the fetus in two ways: by displacing oxygen from
hemoglobin, and by shifting the oxy-hemoglobin dissociation equilibrium to the left, so that
less oxygen is released to the fetal tissues for a given partial pressure of oxygen (33) .
Nicotine is an appetite suppressant and is believed to result in rapid increases in maternal
catecholamine and consequent uterine vasoconstriction. Tobacco smoke also contains
cyanide compounds, and a third possible mechanism for a smoking effect involves cyanide-

mediated interference with fetal oxidative metabolism (33).

In summary, Articles which were directly related to this title were reviewed on effect of
caffeine consumption on low birth weight. Studies were randomized double blind control

trial, cohort study design, case control study and cross sectional study design.

The randomized double blind control trial study done on effect of caffeine reduction on birth
weight and length of gestation on cases 568 as caffeinated coffee and control of 629 as
decaffeinated coffee on a total participant of 1207 pregnant mother drinking at least three cup
of coffee a day recruited before 20 week of gestation shows that no significance difference
was found for mean birth weight and mean length of gestation between women of
decaffeinated coffee group; whose mean caffeine intake was 182mg/day less than that of

other group and women in caffeinated coffee group.

Being adjusted for potential confounder like length of gestation, parity, pre pregnancy BMI
and smoking at entry to the study the average birth weight of babies born to women in the
decaffeinated was 16g (95% confident interval -40 to 73) higher than those born to women in
caffeinated group. This may be a possible effect of caffeine in the first half of pregnancy
remained unsearched. Secondly, only a difference in three cups of coffee (approximately
240mg of caffeine) was studied, while others observe an effect above 300mg/day according
to WHO guideline. On another hand, small intake of caffeine by caffeinated group; mean of
182mg/day caffeine is not enough to detect the difference of birth weight and length of
gestation between the two groups (4).This study was consistent with the recommendation of
Marches of Dimes , American college of obstetrics and gynecology, American pregnancy
association , Food and drug administration which proposed less than 200mg/day caffeine
was save and later WHO recommend up to 300mg/day caffeine had no risk on pregnancy

outcome until the evidence was updated .

Another cohort studies which were done at different western country some of them didn’t

find out any associations between caffeine consumption and low birth weight. This may be
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due to, few studies measured birth weight at four week after delivery, this may be increase n
birth weight (77). Other prospective cohort study done in1995 at London was due to
heterogeneity of the subjects because of different sub ethnic group involved in the study
(78).The other prospective population based cohort study was done to examine the
associations of maternal caffeine intake, on the basis of coffee and tea consumption, with
fetal growth factor measured in each trimester of pregnancy and the determinant of adverse
birth outcomes and no positive relationship was found in first two trimesters but there was

association in the third trimester for caffeine intake >6unit/day (79).

Another study which was done during pregnancy on caffeine consumption was not associated
with gestational length but with birth weight. A large prospective observational cohort study
reported caffeine consumption was constantly associated with decreased birth weight and
increased odds of SGA. This might be due to validated food frequency questionnaire was
used with large sample size ( 59,123) pregnant women and it was the largest study performed

so far on the relation between caffeine consumption and birth outcome (5) .

The case controls, some of them found out there were no association between caffeine
consumption and low birth weight. This is may be due to computer-assisted telephone
interview which may be social desirability, difference method of caffeine measurement like
high performance liquid chromatography and recall bias on exposure variable measurement.
Furthermore gestational age was confirmed by ultrasound examination at the 20th week of
gestation once by crown rump length in case controls. May be due to this the studies didn’t
find out association between caffeine consumption and low birth weight. In other case
controls found out association between caffeine and low birth weight, measure outcome of
interest twice, once before 20 weeks by cown rump length and after 20 weeks by using
femoral length (80). In addition, only a few cross-section studies design of some didn’t find
out association, this may be due to poor design to detect effect of caffeine consumption on
low birth weight (30). Some of the studies have adequate power but few of them could not be
checked.

Generally there was no study done by quantative methods; 24 hour recall method for data
collection for caffeine consumption, instead different studies had used qualitative; food
frequency questionnaire. Therefore, in order to get accurate caffeine consumption by 24 hr

recall method as our local context measurement tools of caffeine and by using cohort study
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design to prevent recall bias and consider caffeine contents of beverages and other factors as

confounder like chat and alcohol that are result in low birth weight.

Toxic exposure

Caffeine consumption

Alcohol consumption
Socio-demographic factor

Cigarettes smoking
- Maternal age, maternal

education, marital status Chat chewing

-Socio-economic status
_ Anthropometric
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Low birth
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hand washing
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previa

literatures review
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HYPOTHESIS

HA: - Excessive caffeine consumption positively associated with increased risk low birth

weight.
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3. OBJECTIVES

3.1 General Objective

The aim of this study was to determine the effects of maternal caffeine intake on low birth weight in

Butajira health and demographic surveillance site from September 2018-May 2019.

3.2 Specific Objectives
The specific objectives of this study were:-
e To determine the effect excessive (>200mg/day) caffeine consumption during
pregnancy on low birth weight.

e To assess prevalence of excessive caffeine consumption in the community.

e To assess the Incidence of low birth weight in the community.
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4. MATERIALS AND METHODS

4.1. Study Area and Period

Study was conducted from September, 2018-May, 2019 at Butajira Rural Health Program
(BRHP), Butajira demographic surveillance site, SNNPR region and southern central of
Ethiopia by Addis Ababa university school of public health. SNNRP has 15 zones. Gurage
zone is one of the 15 Zones. This sites located surrounding Butajira city which are 7 kebele in
misken wereda, 2 kebele in mareko wereda in Gurage zone and 1 kebele in Silte wereda of
silti zone, 135 km to south from capital city of Addis Ababa, Ethiopia with an altitude of
1,500m-3500m above sea level. Totally, it contains often surveillance villages (one urban
and nine rural kebeles). Which were sampled in 1986 by probability proportional size
technique from 82 rural and 4 urban kebeles of Gurage and silti Zone, in the SNNPR state.

It is located HDSS of Mesken, Marako district in Gurage zone and Silte district in Silti Zone.
Based on 2007 Central Statistical Agency census result, the majority of the inhabitants were
Muslim, followed by Orthodox Christianity and Protestant in religion and Gurage in
Ethnicity. Guragigna and Amharic are the local and national working languages respectively.
It has three Agro-ecologies (lowland, midland and highland). Maize, sorgum, false banana
(Ensete) and stew made from kale (cabbage) are their stable food in the area. The site has
total population 80,656; male 38,714 and female 41,941 and expected current pregnant

mothers are 1580 by 2% conversion factor.

4.2. Study Design

Community based prospective Nested cohort study design was employed among pregnant
women in Butajira HDSS, south central SNNPR state. It was under cohort who has already
established by Addis Ababa University College of Health Sciences School of Public Health: a
mother-child cohort study, Addis Ababa university thematic research, in Butajera, southern
Ethiopia for 3years 2017/2018-2020. The main objective of this cohort was to evaluate the
effect of economic, psychological and quality aspects of food and nutrition on pregnancy
outcomes, child growth and development. The plan of established cohort was a population
based prospective cohort employed among 1419 pregnant women of reproductive age group
and their children under the age of two years. Measurements in this study include; dietary
consumption, anthropometric, biochemical, food price, access and availability, food
contaminates, aflatoxins, chemicals and heavy metals. The cohort employed qualitative

method to explore drivers of food choice. Addis Ababa University on assessment of effect of
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caffeine consumption during pregnancy on low birth weight aligns with food and nutrition

and the effects on pregnancy outcomes.

4.3. Population
4.3.1. The source population

Source populations of the study were all pregnant women living at BRHP.

4.3.2. Study population

Randomly selected pregnant mothers whose gestational age >12 weeks estimated by

ultrasound who entered to the cohort and fulfils inclusion criteria.
. 4.3.3. Eligibility criteria
4.3.3.1. Inclusion criteria

All 2™ and 3™ trimester pregnancies that are reside in Butajira HDSS during selection of study
participants and entered to pregnancy cohort between February 2018—November 2018 and who are
willing to participate in the study.

4.3.3.2. Exclusion criteria

Known medical problems (diabetes, hypertension, chronic renal disease, congestive heart
failure, Multiple pregnancy), women who plan to move out of the area before delivery were

excluded.

4.4. Sample Size Calculation and Sampling Procedure

4.4.1. Sample size calculation

The required sample size of eligible participants for the study was determined by using

double Population proportion formula.

Sample size was calculated by statcalc epi info version 7 with the following assumption

Sample size determination assumption

Two sided confidence level 95%, power of 80%, ratio of unexposed to excessive caffeine

exposed 1:3, Percent of outcome in unexposed group 13.1%(24) and OR of 3.05 (81) 57
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exposed group and 169 unexposed group with 15% non response rate=226*0.15=35 , 8 was

allocated to exposed and 27 was allocated to unexposed group.
Finally a total of 261 pregnant mothers participated in the study. 65 exposed, 196 unexposed.
4.4.2. Sampling procedure

Figure 2: shows the sampling procedure for this study. A simple random sampling technique
was applied to select the study subjects. Addis Ababa University College of health science
school of public health established pregnancy —child cohort to screen pregnant mother of
1419 from 2017 to 2020. The aim of this cohort was to evaluate the effect of economic,
psychological and quality aspect of food and nutrition on pregnancy outcome, child growth
and development. For this study 776 eligible pregnant mother screened from February 2018
to November 2018 was the sampling frame. Only second and third trimester was selected
based on inclusion criteria. 258 of them had no caffeine data; 217 of them were first trimester
pregnancy; two were multiple pregnancy.299 eligible pregnant mothers were considered as
sampling frame. 93 pregnant were exposed group 206 of them were unexposed group. By
using simple random sampling 65 exposed and 196 unexposed pregnant mothers were
selected. Both groups were followed for 8 month. At the end of 8 month 64 exposed and 180
unexposed completed follow up period and included in to analysis. Figure 2 showed the

sampling procedure.
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Cohort of pregnant mother in BRHP between February
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Figure 2: Diagrammatic presentation of sampling procedure

4.5. Data Collection Methods and Procedure

4.5.1. Data collection methods

Socio-demographic characteristics of the participants were assessed using questionnaire that
included questions on pregnancy interval, and education level of mother and obstetric history

and reproductive variable (parity, gravidity, history of LBW). Since the study participants
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were Ambharic speakers, the questionnaire was first prepared in English and it is translated in

to Ambharic and back to English to keep its consistency.

Anthropometry measurements were used to measure weight, height, MUAC and blood

pressure of the mothers and birth weight for neonates.

Biochemical measurement was used by Hemo-Cue to determine hemoglobin level of

mothers.
4.5.2. Data collection procedure

Data was collected using structured face to face interview questionnaire which was comprise
socio- economic , demographic characteristic of the mothers, reproductive variable (parity ,
gravidity, history of LBW), substance use (caffeine consumption, smoking, chat chewing,
and alcohol consumption) , self-reported diseases and health conditions associated with

exposure and outcome (high BP, DM, diagnosed renal disease ,CHF)

Anthropometrics measurement and hemoglobin level of the mothers were measured by the
data collectors using calibrated equipment and standardized techniques. Mothers were
wearing light closes during weight measurements .Weight was measured using standard
digital balance with a precision of 0.1 kg (Seca product). Height was measured in the
standing position by portable stadiometer with a precision of 0.1 cm for pregnant mother.
Pregnant mothers were asked to stand without shoes back against the scale, heels together
and head in the upright position. The movable head board was lowered until it touches the
upper part of the subjects head firmly. MUAC is measured from left arm by adult tape meter.
After each pregnant mother takes rest for five minutes, Blood pressure was taken 3 times by
digital sphygmomanometer, first measurement was discarded and average of the last two

were taken for systolic and diastolic blood pressure
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4.6. Measurement of Study Variables

4.6.1. Exposure Variable
Caffeine measurement

Caffeine measurement was done for all study participants in second trimester and repeated
for 51(21%) study participants in third trimester by using 24 hr recall methods for collect
beverages like tea, coffee, soft drinks to know amount of caffeine consumption of
individuals. All days of the week were considered in the sample to make the selection
representative for both first and repeated measurement. If the material was not available at
home, the picture of calibrated serving size would be shown to the mother to estimate the
amount consumed. Then, the participant was asked to indicate how many of each size of the
beverages consumed in the last 24-hour. The daily 24-hour recall consumption amount of

caffeine was changed in to a standard unit (mg).

The amount of caffeine collected by milliliter (ml) was converted to milligram (mg) by
multiplied with average content of caffeine per unit of each caffeine source. The average
amount of caffeine from coffee (0.533 mg/ml) was obtained from a study conducted in
Ethiopia (82). The caffeine concentration for tea (0.359 mg/ml) and coca cola (0.113mg/ml)
was obtained from the International Food Information Council Foundation (IFICF) critical
review on clarifying the controversies of caffeine and health (83). To obtain the caffeine
amount from coffee with milk was estimated. The estimated proportion of coffee in coffee
served with milk was 0.7365(84). Then the caffeine level was calculated based on the
caffeine level in coffee as shown above. Finally Caffeine was categorized using scales
ranging 0) normal (caffeine consumption less than 200mg/day), 1) excessive (caffeine

consumption greater than or equal to 200mg/day).
4.6.2. Outcome variable
Birth weight measurement

Birth weights of the neonates were measured by digital weight scale after delivery within
three days following standard procedure and techniques. Birth weight was categorized using
scales ranging 0) Low birth weight (weight less than 2500gram,1) normal (birth weight
greater than 2500gram).To ensure measurement accuracy the scale was checked for 0.00

reading and calibrated before each data collection. Small for gestational age was calculated
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using First trimester ultra-sound. The date of delivery was estimated by First ultrasound
which was accurate measurement compared to second and third trimester ultrasound. Term
pregnancy by ultrasound was 38 weeks to 42 weeks (266-294days) was calculated by
subtracting expected date of delivery from date of birth by using SPSS version 20. Pregnancy
less than 266 days were considered as preterm, between 266- 294 days as term and 294 and

above as post-term pregnancy.
6.6.3. Covariate variables measurements
Socio demographic and economic characteristics

Socio demographic characteristics such as age, sex, occupation, educational status and
marital status which were adapted from Ethiopian Demographic Health Survey (EDHS) were
included. Age was categorized using scales ranging:1) 15-24 , 2) 25-34,3) 35 and above years
old. Occupation was categorized using scales ranging:1) Farmer and housewife, 2)
Housewife, 3) employee/private,4)Student,5)Merchant,6) Local drink seller, 7) Commercial
sex worker,8)Maid servant,9)Daily laborer, 10)Unemployed,11) Farmer and merchant
,99)Other (specify). Educational status was categorized using scales ranging: 1)Primary (1-
8),2)Secondary(9-12),3) College/university,4) Read and write,5) can’t read and write wealth
index was assessed by principal component analysis using scales ranging.1) poorest,2)

poor,3) middle,4) rich, 5) richest.
Obstetric factors

Obstetric factors like ANC follow up was categorized using scale ranging: 0) yes, 1) no.
Gravidity was categorized using scale ranging 0) primigravida, 1) Multigravida. Parity was
categorized using scale ranging: 0) Null Para, 1) Para I, 3) Multipara. Pregnancy interval was
categorized using scale ranging: 0) less than 18month, 2)18-33month, 3) 33 month and

above. Pregnancy plan was categorized using scale ranging: 0) planned 1) unplanned.
Substance use (chat chewing)

Participants™ toxic exposure use was assessed using questions adapted from EDHS.
Participants were asked whether or not they use the substances with a response category of
»yes™ or ,,no“ and the frequency (number of days) and amount (for cigarette) of their

consumption

21



Placental factors (placenta abruption, placenta previa, and hydramnious) and infant

congenital anomaly were using ultrasound (yes/no).
Anthropometric measurements

Height of the mothers was measured by portable stadiometer and categorized using scale

ranging: 0) normal height (>=150cm), 1) short stature (<150cm).

MUAC was categorized using scale 0) normal (MUAC >=22cm and above), 1) malnourished
as (MUAC<22cm), Blood pressure categorized using scale ranging 0) not hypertensive

(<140/90mmbhg) 1) hypertensive (> 140/90mmhg).
Biochemical measurement

Hemoglobin level of the mothers categorized using scale ranging: 0) anemia (less than

11mg/dl, 1) not anemia (greater than 11mg/dl).

Maternal Disease like Hypertension was measured as (yes/no) and toxic exposure (cigarette
smoking, alcohol consumption) was not included in this analysis because no pregnant mother

faced to those factors.

4. 7. Data Quality Managements

Data quality control was done before, during and after data collection. Five days onsite
training was given for the experienced and fluent in local language, five local data collectors
and two supervisors by the principal investigator while data collection on weight
measurement of newborn. Data collection takes a total of eight month duration which was

conducted from September, 2018-May, 2019.

Measurement scales were checked whether the scales were at 0.00 reading before each
measurement. Technical error of measurement for height, weight and MUAC should be
checked for acceptable range. Less than 0.5kg for weight, 0.5cm for mid arm circumference,
and <lcm for height. Five milliliter of blood sample was taken from left brachial vein of
pregnant mother to detect anemia by using hem cue following standard procedure by

experience laboratory technicians.

Five days before interview principal investigator visited 10 household to collect data on
caffeine for pregnant mother’s tool used to drink coffee and tea and photo of equipment

commonly used were taken. The equipment/cup/ was graded in to 1-3 after making coffee or
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tea during baseline assessment based on their size one for small, two for middle and three for
large. Accordingly the equipments cups from the pictures were purchased from local market
and used to use while data collection for pregnant mothers household who study unit is reside
in. The amount of beverage which has caffeine was collected from second and third
trimesters pregnant women house to house once by using 24 hour recall methods for all study
participants. Additionally exposure measurement was repeated by data collectors for fifty one
pregnant mothers which account for twenty one percent to reduce with in person variation.
Then the amount of beverages collected was converted to caffeine concentration by using
already published article done in Ethiopian coffee and for tea and soft drinks from

international caffeine concentration level reference.

The Supervisors and the principal investigator gave close supervision during different phases
of data collection (interview, anthropometric measurements and documentation).Questionnaires
were checked by the supervisors and the principal investigator for completeness each day.

Editing and cleaning of data was done before data analysis.

4.8. Operational and definition of terms

Birth weight: weight of fetus or newborn from delivery to three days.
Neonates: a newborn child less than a month old.

Low birth weight: Birth weight of 2499¢g or less, regardless of gestational age and delivered
within the first three days.

Intrauterine growth restriction: Birth weight less than 2500g and gestational age greater than

37 weeks.
Small for gestational date/age: weight below the10th percentile for gestational age.

Unexposed /Low or no caffeine in intake/:-Consumption of caffeine below 200mg/day or no

consumption.

Excessive caffeine intake/ Exposed group/: - intake of caffeine greater than or equal to

200mg/day.
Heavy caffeine consumption: - intake of caffeine greater or equal to 300mg/day.

Short stature: - height less than 150cm.
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4.9. Data Management, Analysis and Presentation

The data was checked for completeness, edited and entered in to Epic Info version7 and
imported to STATA v14. The data was sorted, tabulated, summarized, cleaned and analysis

was done.

Principal Component Analysis was done to construct wealth index based on household
data such as ownership of household including household fixed assets, type of house
and its building materials, agricultural land ownership, animal ownership, source of
drinking water, ownership and type of toilet facility, having domestic servant, and
saving account. Assets owned by less than 5% or more than 95% of households were

excluded from wealth index construction.

Descriptive analysis was undertaken and expressed in table, graph and percentage. The
normality of age and caffeine data was checked using histogram with normal curve and

Shapiro walk test p-value.

The mean usual intake of caffeine was estimated using the NCI method; which was used to

estimate usual intake caffeine consumed daily by nearly all pregnant mothers.

Bivariate log binomial regression was done to investigate the association between
explanatory variables and outcome variable. Variables with P-value < 0.25 on the
bivariate log binomial regression analysis and important variables for the objective of the
study based on literature review were entered to the multivariate log binomial regression
model. Multivariate log binomial regression was run and the differences between

variables were explored.

Post study power was calculated by open epic it is 88.35% which indicated adequate power.
Multicollinearity of the independent variables was also checked by variance inflation
factor (VIF) and no variables had VIF of greater than eight. Statistical significant was

considered for variables with p-value of less than 0.05.

At the end, the findings were described in text, percent, risk ratio (RR) and presented

using frequency tables, and charts.
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4.10. Ethical Consideration

The ethical clearance was obtained from Addis Ababa University School of Public health
after approval of by research ethical committee. The verbal Consent was obtained to confirm
volunteerism from study participants and confidentiality and privacy of the participants was
kept by coding data. The direct benefit for participating in this study was free rendered

ultrasound service and hematology test.

Their participation was voluntary and they were not obligated to answer any question they
didn’t want to answer. If they felt discomfort with the interview, they could with draw any
time after they get involved in the study. They could take time to understand and decide on
their participation in the study. Their name was not written in this form and was never used in
connection with any information they tell us. All information given by them was kept strictly
confidential and the duration of interview for dietary assessment took about 15---20 minutes

and for neonate birth interview it took 10-15 minutes.

4.11. Dissemination of the Result

The result of this study may be presented to school of public health, college of health science,
Addis Ababa University as parts of Masters of public health in nutrition thesis. Efforts may

be made to present the result to scientific conference and peer reviewed journal publication.
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5. RESULTS

5.1. Socio-Demographic and Economic Characteristics of the Respondents

Out of 261 pregnant mothers approached, 244 of them were interviewed, with attrition rate

92%and 98% for unexposed and exposed respectively. Table 1 shows the socio-demographic
and economic characteristics of the respondents. The median age in unexposed was
28(IQR=5) whereas in exposed was 26.5(IQR=7). All unexposed and exposed (100%) of the

respondents were married.

Table 1: Shows the socio-demographic and economic characteristics of sampled
pregnant mothers who lived at BRHP, Gurage, Zone, SNNPR, Ethiopia, 2019

Variables Caffeine intake (<200mg/day) Caffeine intake (>=200mg/day)
Number(n)  Percent (%) Number(n) Percent (%)
Age group
15-24 43 23.89 23 35.94
25-34 114 63.33 36 56.25
35 and above 23 12.78 5 7.81
Education status mothers
No formal education 79 43.89 29 4531
Primary level 92 51.1 27 42.19
>=Secondary level 9 5 8 12.50
Religion
Orthodox Christian 37 20.56 6 9.38
Muslim 132 73.33 53 82.81
Protestant and other 11 6.11 5 7.81
Mothers occupation
Farmer and housewife 28 15.56 9 14.06
Housewife 151 83.89 53 82.81
Merchant 1 0.56 2 3.13
Wealth status
Poorest 32 17.78 18 28.13
Poor 35 19.44 13 20.31
Middle 37 20.56 12 18.75
Rich 39 21.67 10 15.63
Richest 37 20.56 11 17.19
Partners Educations status.
No formal education 69 38.3 26 40.63
Primary level 81 45.00 28 43.75
>=Secondary level 30 15.67 10 15.63
Occupation partner
Farmer 115 63.89 39 60.94
Merchant 32 17.78 12 18.75
Other* 33 18.33 13 20.31

*Daily laborer, employee/unemployed
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5.2. Maternal and Pregnancy Related Characteristics of the Respondents

Figure-3 shows maternal and pregnancy related characteristics of the exposed and unexposed
respondents. Only 4(3%) of unexposed 1(2%) exposed pregnant mothers had history of low
birth weight. Regarding gravidity, about 146 (81.1%) unexposed pregnant mothers were
multigravidan and 47(73.4%) of exposed pregnant women were multigravidan. Less than half

62 (34.4) unexposed and 29(45.31) wanted current pregnancy.
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Figure 3: Maternal and pregnancy related characteristics of the sampled pregnant

women who lived at BRHP, Gurage Zone, SNNPR, Ethiopia, 2019.
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5.3. Maternal Exposure to Caffeine Consumption

Table 2: Summary of descriptive statistic among pregnant mothers by exposure status
BRHP, Gurage Zone, SNNPR, Ethiopia 2019

statistics Unexposed(in mg/day) Exposed(in mg/day)
Median 79 307
IQR 86 102
Minimum 0 201
Maximum 199 478

As shown in figure four, Ninety three percent, 223(92.6%) were exposed to caffeine.
Pertaining the sources of their caffeine consumption, 165 (67.6%) used to drink black coffee,
about 41(21.5%) consumed coffee with milk and around 20(10.5%) of the pregnant women
consumed black tea (Figure 4). None of the pregnant mothers was drinking Pepsi, coca -cola,

coffee with tea and tea with lemon.
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Figure 4: Source of caffeine consumption in percentage among pregnant mothers in

BHRP, Gurage Zone, SNNPR, Ethiopia, 2019

5.4. Birth Weight of the Neonate

Figure 5: shows percentage of low birth weight. Of total delivered neonates about 31(12.7%)
of them were low birth weight 25(10.2%) was small for gestational age (Figure 5).
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Figure 5: The incidence of low birth weight of neonate delivered at BRHP, Gurage
Zone, SNNPR, Ethiopia, 2019.

From the total 244 pregnant mothers involved in this study, about 64(26.2%) pregnant
consumed caffeine (>=200mg/day) and 33(13.5%) consumed caffeine (>=300mg/day) by
using single 24-recall method and 64(20.11%) and 33(3.75%) respectively for caffeine
consumer (>=200mg/day) and (>=300mg/day) by NCI method using SAS. The difference
might be single 24 recall method overestimate daily caffeine consumption. Regarding
hypertension, only 6(2.46%) of unexposed were hypertensive (Table2). Concerned about
nutritional status of the mothers, based on mid upper arm circumference (MUAC) about
5(2.78%) of unexposed and 3(4.69%) of exposed pregnant mothers had chronic energy

malnutrition

Table 3: Frequency distribution of risk factors of low birth weight among pregnant
mothers in BRHP, Gurage Zone, SNNPR, Ethiopia, 2019

Variables Unexposed mothers(<200mg/day) Exposed mothers (>200mg/day)
Number Percent (%) number Percent (%)

Caffeine 180 73.77 64 26.23

Hypertensive 6 2.46 0 0

Maternal height(<150cm) 21 11.67 12 5.00

Anemia 1 1.67 2 3.13

Nutritional status(MUAC<22cm) 5 2.78 3 4.69
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5.5. Chi-square (cross tab result of associated factors of low birth weight)
From the total pregnant women who consume excessive caffeine, sixty four about 17(7.0%)

were delivered low birth weight neonate .This was shown (Table4).

Table 4: The cross tabulation of caffeine consumption with low birth weight among
pregnant mothers in BRHP, Gurage Zone, SNNPR, Ethiopia 2019

Caffeine consumption Birth weight P-value
Normal (%) LBW (%) Total (%)
<200mg/day 166(68.) 14(5.7) 180(73.8)
>=200mg/day 47 (19.3) 17(7.0) 64(26.2) <0.01
Total 213(87.3) 31(12.7)  244(100)

5.6. Factors Associated With Low Birth Weight

5.6.1. Bivariate and multivariable log binomial regression

After bivariate and multivariable log binomial regression was run independently, caffeine
consumption, maternal height and wealth index were declared variables as risk factors for

low birth weight.

Table 4: Show the multivariable log binomial regression analysis fitted to identify associated

factors for low birth weight.

After adjustment for possible confounder such as maternal height, sex of neonate, educational
status of partner, wealth status, ANC, and chat chewing during pregnancy we found that
pregnant mothers exposed to caffeine consumption, height of the mothers and wealth index
were significantly associated with low birth weight. The risk of low birth weight was three
times more likely to occur in exposed group than in unexposed group (ARR=3.72; 95%CTI:
1.76, 7.87)
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Table 5: Shows the multivariable log binomial regression analysis fitted to identify
associated factor for low birth weight among sampled pregnant women who lived at
BRHP, Gurage Zone, SNNPR, Ethiopia, 2019.

Variable BW Count (n, %)

Caffeine(mg/day) Normal LBW CRR  95%CI ARR [95%CI] Sig
<200 166(68.03) 14(5.7) 1 . 1 .

>=200 47(19.3) 17(7.0) 3.42 (1.79,6.52)** 3.72 (1.76,7.87)  ***
Maternal height(cm)

>=150 190(77.9) 21(8.60) 1 . 1 . .
<150 23(9.43) 10(4.1) 3.04 (1.58,5.88)** 2.45 (1.11,5.41)  ***
ANC4

Yes 22(9.02) 1(0.4) 1 . 1 .

NO 191(78.3) 30(12.30) 3.12 (.44, 21.84) 3.07 (0.40,23.62)
Wealth status

poorest 46(18.85) 4(1.64) 1 . 1 .

Poor 44(18.03) 4(1.640) 1.04 (.28,3.93 ) 3.19 (.63,16.17)
Middle 42(17.21) 7(2.87) 1.79 (.56,5.72) 4.61 (1.08,19.69) **
Rich 41(16.80) 8(3.28) 2.04 (0.66, 6.34) 5.39 (1.23,23.58) **
richest 40(16.39) 8(3.28) 2.08 (.67,6.47) 4.54 (1.07,19.25) **
Partner Education

No formal 81(33.2) 14(5.74) .84 (:37,1.93) .39 (\13,1.23)  *
Primary 99(40.57) 10(4.09) 52 (.21, 1.28) 27 (.09,1.85) *
>=gecondary 33(13.52) 7(2.87) 1 . 1 .

Sex of neonate

female 99(40.57) 18(7.34) 1.50 (.77,2.93) 1.55 (.73,3.28)

Male 114(46.7) 13(5.34) 1 1

Chat chewing

YES 205(85.4) 31(12.7) 1.32 (.55,3.19) 1.27 (.46,3.51)

NO 8(3.3) 0(0) 1 1

*E* p<0.01, ** p<0.05, * p<0.1 CI: Confidence Interval, CRR: crude risk ratio, ARR:

Adjusted Risk Ratio Adjusted for caffeine, maternal height, sex of neonate, educational status

of partner, wealth status, ANC, and chat chewing during pregnancy
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6. DISCUSSION

A prospective nested cohort study was conducted to determine the effect of caffeine
consumption during pregnancy on low birth weight. One-day nonconsecutive 24-hour recall
was done to collect data related with caffeine for all pregnant mothers. In addition to this, 24-
hour recall method was repeated for 21% pregnant mothers. The study found that 26.2% of
pregnant women had a daily caffeine consumption more than or equal to 200 mg/day. The
median caffeine consumption in unexposed was 79mg (IQR=86) per day with minimum zero
and maximum of ninety nine. In addition to this, the median caffeine intake in exposed group
was 307 mg (IQR=102) per day with minimum of two hundred one and maximum 478

mg/day.

After adjustment for possible confounder, caffeine consumption, height and wealth status

were significant associated factors for low birth weight.

The risk of low birth weight was four times more likely to occur in exposed than unexposed

group (<200 mg a day).

The postulated mechanism by which caffeine consumption result in low birth weight were,
caffeine absorbed immediately (after 45minutes) from gastrointestinal and passes placenta
across freely (9). Additionally, fetuses don’t metabolize it well (10) and caffeine has been
increasing catecholamine (11) which may causes utero-placental vasoconstriction and then
fetal hypoxia, which possibly cause fetal growth and increases cellular cyclic adenosine

mono-phosphate which may affect cell development and result in low birth weight (12).

Based on Bradford hill criteria there were effect of caffeine consumption on low birth weight.
It fulfills some of the criteria, causality like dose response relationship. The risk of low birth
weight was three times more likely to occur in pregnant mothers who consumed caffeine 151-
300mg/day than (0-150mg/day) (ARR=3.10; 95%CI: 1.12, 8.57). In similar manner, The risk
of low birth weight was ten times more likely to occur in pregnant mothers who consumed
caffeine greater or equal to 300mg/day than (0-150mg/day) (ARR=9.52,95%CI:- 3.68-24.58).
From this dose response relationship, we can conclude that as the dose of caffeine

consumption increase the probability to have low birth weight neonate also increase.

Concerning with temporality, the cause is caffeine, outcome is low birth weight. There were
many studies with different study design and setting which had consistent finding. There was

strong association between caffeine and low birth weight. The biological plausibility of
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caffeine effect on low birth weight was caffeine passes placenta and form vasoconstriction
which limit nutrient passing from mother to fetus, then resulted in low birth weight. This
study was not fulfilling the criteria of specificity, because there were other factors which

result in low birth weight. Caffeine was not the sole risk factor to low birth weight.

Based on literatures, high levels of caffeine intake during pregnancy can result in
miscarriage, low birth weight, growth restriction, stillbirth, and increases the risk of health
problems in later life(85-90). According to a reports from literatures, a higher maternal
caffeine intake (more than 50 mg per day) during pregnancy was associated with a higher risk
of delivering low birth weight infants compared to no intake or very low intake (88, 90). This

risk appears to increase linearly as caffeine intake increases (91, 92).

Other consistent reports from observational studies, the risk of having low birth weight was
high for high caffeine consumption compared to moderate and low consumption. It has been
established that each 100-mg/day increase in maternal caffeine intake (about one cup of

coffee) was associated with 13%greater risk of having low birth weight (73).

Study done in united states shows, When comparison was made with women who had no
caffeine exposure, the relative risks of low birth weight after adjustment for confounding
factors were 2.3 (95% CI 1.1-5.2) for 151- 300 mg/day. Excessive daily caffeine
intake(>=200 mg/day) has been associated with an increased risk of birth to SGA or LBW
(<2500 g) babies (25).

On the other hand, the recommendation of Marches of Dimes, American college of obstetrics
and gynecology, American pregnancy association, Food and drug administration ,cable news
network’s and American food safety which proposed greater than 200mg/day caffeine result

in low birth weight so that caffeine should be limited to less than 200mg/day.

However, systematic review was done by WHO on effect of caffeine consumption on
pregnancy outcome specifically on low birth weight. Based on this review, it developed
context-specific recommendation guideline and generate three categories of certainty
evidence level. These were very low, low and moderate certainty evidence level. Based on
this certainty evidence level, very low certainty evidence level shows that less than 150mg
per day of caffeine consumption during pregnancy may be associated with fewer low birth
weights (5 none randomized studies). In similar manner low certainty evidence level

indicated between 150-300mg/day caffeine consumption probably associated with low birth
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weight (7 none randomized studies). On the other hand, moderate certainty evidence level
revealed caffeine consumption greater than 300mg/day associated with low birth weight. The
developed guideline revealed that greater than or equal to 300mg/day of caffeine
consumption during pregnancy associated with low birth weight with moderate certainty
evidence level. According to WHO recommendation, only moderate certainty evidence level
is considered until high certainty evidence level will be updated. In accordance with this
guideline development standards, this recommendation will be reviewed and updated
following the identification of new evidence, with major reviews and updates at least every

five years.

Furthermore, different studies which were done at different western country didn’t find out
any associations between caffeine consumption and low birth weight for daily caffeine
consumption greater than 200mg/day, this may be due to studies measured birth weight at
four week after delivery, this may be increase birth weight (77). In addition to this study

used food frequency questionnaire for caffeine consumption, this might be lead to recall bias.

Additionally, the risk of low birth weight was two times more likely to occur in short stature
pregnant mothers than normal height. Maternal height might be associated with LBW even
though it is not completely understood how. This may be contributed by both genetic and
environmental factors. Short-statured women are more likely to pass on to their fetus a
genetic predisposition for smaller growth (54). Anatomical factors may also play a role in the
risk, as short stature can be associated with a smaller uterus, and can therefore impose
physical limitations (55) on the uterine, placenta and fetuses growth. Furthermore, height is
correlated to pelvic size, and therefore, a short-statured woman may have a smaller pelvis,
which may result in its earlier filling(54). Maternal short stature may also be associated with

a lack of nutrients, resulting in decreased fetal growth or duration of gestation, (55).

Concerning about wealth status, the risk of developing low birth weight were four, five and
five times more likely to occur in middle, rich and richest pregnant mothers than poorest
wealth status respectively. As woman wealth status increases, the chance of buying coffee
and consuming caffeinated beverages might increase. In other hand, developing countries,
women of low socioeconomic status are likely to be shorter and thinner and to consume
fewer calories and other nutrients during pregnancy and result in prematurity or [UGR and

low birth weight(52).
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Regarding the overall implication of this study, excessive caffeine (>200mg per day)
consumption result in low birth weight. Caffeine in coffee alone would account for 4% of
cases of low birth weight (72). In Ethiopia neonatal death associated by low birth weight was
high (3.63%) of all death (18). Therefore, greater than two hundred milligram per day
caffeine consumption could be addressed in order to prevent neonatal death associated with

low birth weight.
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7. STRENGTHS AND LIMITATIONS OF THE STUDY
7.1. Strengths

As strengths, since it was community based prospective cohort study, the finding of the study
could detect cause-effect relationship for effect of caffeine consumption on low birth weight
and also generalize able to all pregnant women living in the study area. All days of the week
were considered in order to control days of the week effect. In addition, around twenty (21%)
percent was repeated 24-hour recall which is the recommended methods for the assessment of
exposure with in risk assessment processes was done to control within person variation of
caffeine intake. Regarding data collection tools this study was used different methods like
structured questionnaires, anthropometry measurement, and biochemical measurement.

Fourthly, first trimester ultrasound was used to estimate gestational age which was appropriate than

second and third trimester ultrasound.

7.2. Limitations

The study findings should be interpreted and utilized by considering the following
limitations. First, the level of caffeine concentration was obtained from previously done
researches. However, the concentration of caffeine may vary based on the roasting and
brewing process. Due to these reasons it might not give a perfect estimation of daily caffeine
intake. Second, substances use such as alcohol and tobacco use are considered as taboo in the
study area. As a result, the respondent might not report their consumption and this might
introduce social desirability bias and this might not be enables researcher to control
confounder’s effect of alcohol and tobacco on low birth weight. Third, physical activity and

dietary Assessment of the pregnant women was not controlled for confounder.
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8. CONCLUSIONS AND RECOMMENDATIONS

8.1. Conclusion

Data obtained from 24-hour recall method for assessment of caffeine consumption during
pregnancy, interview of general information, interview of birth weight, Measurement of
maternal anthropometry and biochemical measurement was used. The finding of this study

shows, excessive maternal caffeine consumption result in low birth weight.

8.2. Recommendations

Based on the study findings; the following recommendations were drawn:

Federal Ministry of health (FMOH) should give emphasis on substance use during pregnancy
and align with this and should develop Guideline and manuals for social and behavioral
change communication for community to prevent excessive caffeine consumption during

pregnancy.

Health professionals should screen and counsel all pregnant women for substances use during
ANC visit. Additionally, they should provide health education about the risk of substances

use on the fetus.

Programmers working at maternal and child health shall plan an intervention program which
aimed to increase the awareness of community and pregnant women about the harmful
effects of excessive caffeine consumption during pregnancy with the ultimate goal of
preventing adverse pregnancy outcomes related to excessive caffeine intake during

pregnancy.

Interested researchers shall determine the level of caffeine concentration from each
caffeinated beverage for the accurate estimation of daily caffeine intake among pregnant

woman.
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Annexes

Annex 1. English version of data collection tools

(Interview, questionnaire, Ultrasound, anthropometric and biochemical measurement result)

Part 1.Interview Information, Ultrasound Measurement, Women anthropometric
measurement and biochemical result

Number Question Response Variable
101 | Date of interview (dd/mm/yyyy) | LI VLIC VLI L] HDATEINT
102 | Data Time Point (1-3) CICIC I Jup to LI HDTIMEPT
103 | Household ID HRERRERERERR HHID
104 | Kebele name (text) HKEBELE
105 | Kebele Code ( HDSS code) I HKEBELECO
106 | Gote (text) HGOTE
107 | Interviewer’s ID L] HID1
108 | Supervisor’s ID L] HSID
1. Completed HINTOUT
109 | Outcome of this Interview 2. Incomplete
3. Refused
Ultrasound Measurement result
Question Second Visit Third Visit
110 Date of enrollment
111 Gestational age Weeks
112 Estimated date of delivery by
Type of pregnancy Single-------- 1
113 )
Twin---------- 2
Any other important finding
114 relevant for the health of the
mother or the fetus (e.g heart
Women Anthropometry
Question Second Visit Third Visit
115 Weight CIOCKe OO ke
116 mid upper arm circumference | | [ J[ ][ Jem LI Jem
Height
117 “8 00 em 00 em
Blood pressure ( systolic) LU0 JmmHg LI
118 Blood pressure ( diastolic
mmHg
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Biochemical result

119 Hemoue result (g/dl) | | -—mmmmememm | e
BLHEAMCGRE BLHEAMCG
Part I1: General information, Household and Socioeconomic Characteristics
I would like to ask you a few questions about you and your partner
Number Question Responses Variable
name
201 Month..........oooeiini.
In what month and year were you WMONTH
born? Don’t know month ............. 9999
Year....coooooeenieeinieene
Don’t know year................... 99 WYEAR
202 | How old are you now? WAGE
COMPARE AND CORRECT years
AND /OR IF INCONSISTENT
203 Primary (1-8) ..covveviiiiiiiiiice 1 | HEDUTION
What is the highest level of school | Secondary(9-12)........cccccocvevuvennnnne. 2
you attended? College/university ..........cocveveneene.. 3
Read and write .........ccceeveerieneennee. 4
Can’t read and write ..................... 5
204 WRELIGIO
What is your religion? Orthodox Christian...........cc.c.ce...... I |N
Islam ...ooocoiiiiie 2
Protestant ..........cccccoeiiiiiiiiniinnnn 3
Catholic .....coceeviiniiiiiiiiiccee, 4
Other (Specify) ....cocevvreevcriereennnenn. 99
205 | To which ethnic group do you WETHNIC
be]ong? (03103 110 JENT 1
Amhrara ........occocieieiiie e 2
GUIAZE eeveveeieeeeieeeee e 3
TigraY coeeeeiee e 4
Afra 5
Silete.....uveeeeeiieeeee e 6
Other (specify) ....cocceeeveeicieeenenenn. 99
206 | What is your occupation? Farmer and housewife.................... 1 | WOCCUPA
Housewife .......ccccvvveiiiiiiiiieeee, 2 | TI
employee/private .......c..cccceveenneenn. 3
Student......cccoeveeiieniieniieniiiienen, 4
Merchant.........cocevviniiiiiiinncnncenn. 5
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Local drink seller ............cccoeunnenee. 6
Commercial sex worker ................ 7
Maid servant ..........ccocceeevvveenneennne 8
Daily laborer..........ccccvvveeerveeennnne, 9
Unemployed ......c.ccceeeevveeeenreeeennnne, 10
Farmer and merchant ..................... 11
Other (Specify) ....cocevvvveevcriereeeennnn. 99
207 | What is your marital status? Currently married ..........cccveeeeneeen. 1 | WMARITAL
Separated .......cceeeeeiiiieiiiiiieee 2 | 1£2,3,4,99
Divorced.......ccoceeviieenieiniieeieee 3 | Goto2ll
Widowed .....oooveeviieiiieiiieeieee, 4
Never married .........ccceevvveeeeeeennns 99
208
How old is your partner? years PAAGE
209 PAEDCUAT
What is your partner/husband Primary (1-8) w..ovoveveeeeeeeeeeeen, 1 |1
educational status? Secondary(9-12)........cccocveveveveueuennne. 2
College/university......c...cccceeeeenee.. 3
(highest level of school attended) Read and write ..........cceeevveeuneennn.e. 4
Can’t read and write............c......... 5
210 PAOCCUPA
What is your partner/husband Farmer ......ccccooveiiiiiiiiie I |T
occupation? employee/private .......c.cccccveeeenneen. 2
Student.......ceeevveiiiiiieeeeiiiiieeen. 3
Merchant..........ccccceeeevvieeeeeeeieennne, 4
Daily laborer........cccoecvieeeeiiinennee 5
Unemployed ......ccoevvevieeeniiineennee 6
Other (specify) 99
I am going to ask you questions about your household and related conditions.
Number Question Responses Variable
name
211 | Main construction material used | Natural floor HFLOOR
for the floor: Earth /sand .........c.cccoieeiiinnns 11
dUNG ..ovvieiiiiee 12

Rudimentary floor
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CIRCLE ALL THAT APPLY Wood planks .........cccceeevvveeennnnen. 21
Bamboo..........cooeeiineiiiiiiien 22
Finished floor
Polished wood or parquet............ 31
Ceramic tiles .......cc.coeeevvvveeeennnn. 32
Cement .......ooevvveveeeieiiiiiiineeeen 33
Carpet....cooeeeeiiiiiiiiieeeeeee e, 34
Other (Specify) .cceeevveveeeeeiiieeeee, 99
212 | Main construction material used | Natural roofing HROOF
for the roof: Thatch/leaf/mud ....................... 11
Rudimentary roofing
PlastiC...uvveeeeeiieiciieeieeeeeee, 21
CIRCLE ALL THAT APPLY Bamboo......coeeiiiiiiieee, 22
Wood planks ........ccccceeeeiieeennnee. 23
Finished roofing
Corrugated iron/metal................. 31
Wo0od ..o 32
Cement/concrete .........ccuee....... 33
Other (specify).....ccceeeerereennnennn. 99
213 | Main construction material used | Natural walls
for exterior walls: Nowalls ..o, 11
Cane/Trunks/Bamboo/Reed ...... 12
CIRCLE ALL THAT APPLY Dirt .o, 13
Rudimentary walls
Wood withMud ......................... 21
Stone withmud ................cc........ 22
Card board ............cooooeeeeiil. 23
Finished walls
Stone with lime/cement ............. 31
Bricks ...vveiiiiiieie 32
Wood planks/shingles ................ 33
Other (Specify) .cceeeveevieeeeiiieeeeee 99
214 | What kind of toilet facility does | Flush toilet HTOILET
your household have? Flush to septic tank...................... 11
Flush to Pit latrine ..................... 12
Flush to somewhere else............... 13

[INTERVIEWER: LIMIT TO
ONE RESPONSE; IF TWO

Pit latrine
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TYPES ARE MENTIONED,

Traditional pit toilet..................... 21

RECORD THE TYPE CLOSEST | Pit latrine with slab..................... 22

TO THE TOP OF THE LIST] Pit latrine without slab................. 23

Ventilated improved pit latrine ....24

Composting toilet...........cceuee... 25

No facility/bush/field...................... 31

Other (Specify) .cceeevvevrieeeiiieeeeee 99

215 HWATER

What is the main source of | Piped water/supply water

drinking water for members of
your household?

[INTERVIEWER: BE SURE OF
THE SOURCE OF “PIPED
WATER”. IF THE ANSWER IS
“PIPED WATER” CHECK THE
SOURCE AND CIRCLE THE
APPROPRIATE CODE]

Piped inside dwelling .................. 11

Piped to yard/plot ..........cceeenneee. 12

Public tap ....cccocevveviieeeiee e 13
Water from spring

Protected well/spring .................. 21

Unprotected well/spring............... 22
Water from Dug well

Protected well ........cccceovveeeieennn 31

Unprotected well ...........ccoeeneee. 32

Surface water
Pond/lake/River/stream/spring/Dam

....................................................... 51
Rain Water.......ovuveeeeeeeiiiiiiiieennn. 61
Tanker truck .....coeveeeveeeeeeeiieeeeenn. 71
Vendor ..ooooeeeeeeieeeeeeeeeeeeeeee e, 81
Bottled water........oevveeeeeeeieeeenen. 91
No fixed facility ......ceeccveeeeiiinenns 96
Other (specify) ...cccoevvveeecrieeennnnee, 99
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216

Tell me, please, if your home has: | Electricity........ccoceeeevevereenciieeeenen, 1 HELECTRIC
Watch/clock .......ooeiiviiiiiiiiiiieeiinn, 2 HWATCH
[INTERVIEWER: CIRCLE ALL | Radio.....ccccceevvviiieeiiiieeiiieeeeeen, 3 HRADIO
THAT APPLY] Television.......ccoccveeeecieeeeeriee e, 4 HTELEVSIO
Mobile Telephone............cccvveeenee... 5 N
House Phone ..........ccocccvvvvvveeeeennn, 6 HMOBILE
Refrigerator .........cccoeeeevieiiieeennnne. 7 HPHONE
Chair ....oeeiiieiieee e 8 HFRIGE
A bed with cotton/Sponge/Spring HCHAIR
MALTESS ceeeieeee e e 9 HBED
Electric Mitad.........ccccoeeeviveenineennee. 10
Kerosene Lamp/pressure ................ 11 HMITAD
SOlar ..eeeviieie 12 HLAMP
Flash light that works with battery..13
217
What type of fuel does your Electricity...cooveeeiieeeeieeeiee e 1 HFUELELEC
household mainly use for LPG/natural gas.........cccceeeecvveeennnnee. 2 T
cooking? Biogas ....cccevvieiiiieeecieeeeee e, 3 HFUELGAS
Kerosene ......cccoooveviiiiiiiiiiiceennne, 4 HFUELBIO
[INTERVIEWER: ALLOW WOO oo 5 HFUELKERO
MULTIPLE ANSWERS] Charcoal.........ccccovveeeeeiiiiiiii, 6 HFUELWOO
Straw/shrubs/grass..........ccccccevuvee... 7 HFUELCHA
Animal Dung...........cceeevveieiiiinenns 8 R
Agricultural crop ........cccceeveveveeeenns 9 HFUELGRAS
Other (specify) .ccveevvveeeeeiiieeeenee, 10 HFUELDUN
HFUELCROP
HFUELOTHE
218 | Do you have a separate room NO e 1 HKITHCEN
which is used as a kitchen? YOS it 2
219
Does any member of the house BicyCle ..oooooiiieiiiieeeieeeee e 1 HBICYCLE
hold own the following? Motorcycle/scooter/Bajaj................ 2 HMOTOR
[INTERVIEWER: CIRCLE ALL | Animal drawn cart.......................... 3 HCART
THAT APPLY] Cat/TIUCK oo, 4 HCAR
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220 HLANDSIZE
How many (LOCAL UNITS) of | Local units |
agricultural land do members of
this household own? ,
LOCAL UNITS Don’thave.......ccccvieeiiiiieieee 00

(SPECIFY)

221
How many of the following ) HCOWS
animals do you keep? a) Milk cows, oxen or bulls... | | | HCHICEKEN

b) Chickens .........ccceveeeneennn. L] HGOATS

(INTERVIEWER: IF C) GOAtS...cuvveereerieieciieie ] HSHEEP
HOUSEHOLD DOES NOT d) Sheep .....oovvrvrvrirriiennn. ] HHORISE
OWN A PARTICULAR ITEM, ¢) Horses ,donkey, ormule... | | | HBEEHIVES
RECORD “00” AGAINST ) Beehives L
THATITEM) | DBeehives s |

222 | Does any member of the hold NO e 0 HSAVING
have a bank or microfinance Y St 1

saving account

How do you dispose of household rubbish? (Do not read the responses. Allow respondent to answer, then fill

each item below.)
223 Garbage pit [ ] 1=Yes [ ] 0=No HPIT
224 Discard in garden [ ] 1=Yes[ ] 0=No HGARDEN
225 Discard in bush [ ] 1=Yes[ ] 0=No HBUSH
226 Open burning [ ] 1=Yes [ ] 0=No HBURN
227 Other (specify ) [ ] 1=Yes [_] 0=No HOTHER

Under what circumstances do you wash your hands? (Do not read the responses below. Allow respondent to
answer, and then fill each item below.)

228 Not at all [ ]1=Yes[ ] 0=No HNIL

229 When dirt is visible [ ] 1=Yes [ ] 0=No HDIRT

230 After toilet use/defecation/urination [ ]1=Yes[ ] 0=No HTOILETUSE
231 After cleaning child following defecation [ ]1=Yes[ ] 0=No HCLEANCHI
232 Before preparing the food [ J1=Yes[ ] 0=No HFOOD

233 Before serving a meal [ ]1=Yes[ ] 0=No HMEAL

234 Before eating [ ]1=Yes[ ] 0=No HEAT

235 Before feeding a child [ ] 1=Yes [ ] 0=No HFEEDBABY
236 When I am reminded to do so [ ]1=Yes[ ] 0=No HREMIND
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Part III: Past obstetric history

I am going to ask you about your previous pregnancies and health. Please respond to the
following questions about you yourself. (Skip if it is first pregnancy)

Question Responses S
k
i
P
301 | Now I would like to ask about all the pregnancies you have [ ] times
had during your life. During your life how many times have o
you been pregnant? (including those that did not end with a I£700” go to 409
live births), record “00” if none
302 | Now [ would like to ask about all the births you have had [ ] times
during your life. During your life how many times have you ,
. : . Don’t
given live birth?
[I mean, to a child who ever breathed or cried or showed Know.....oovoni 2
other signs of life — even if he or she lived only a few
minutes or hours], record “00” if none)
303 | Have you ever had a fetus died in utero before birth? Yes ......... 1
NO..nn 2 >Go to 305
Don’t Know..........99 2>Go to
305
304 | During your life how many times have you had fetus died in | [ ] times
(7
utero: Don’t Know................ 99
305 | Have you ever given birth to a preterm child (between 28 —37 | Yes .........1
weeks of gestation) No .ooonnne 2 >Go to 307
Don’t Know..........99 Go to
307
306 | During your life how many times have you given birth to a | [ ] times
preterm child (between 28 — 37 weeks of gestation) Don’t Know. ... 99
307 | Have you ever had abortion/pregnancy terminated before 28 Yes cooveinannn. 1
weeks of gestation? No ..ot 2 2Go to 309
Don’t Know........ 99 =>Go to
309
308 | During your life how many times have you had [ ] times
abortion/pregnancy terminated before 28 weeks of gestation? | oot Know.. .99
309 | Have you ever used anything or tried in any way to delay or Yes ......... 1
avoid getting pregnant? No ..o 0> Goto312
Don't know ......... 99 > Go to
312
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310 | Which method did you use before (MOST RECENT Female sterilization--- 1
METHOD) you stopped using contraceptives? Male sterilization----- )
IUD 3
DO NOT READ THE METHOD CHOICES. Injectables----—--- 4
Implants-------- 5
Pill-----m - 6
Male Condom--- 7
Female condom---- 8
Emergency
Contraception...... 9
Standard Days/Cycle
Beads...10
Lactational Amen. Method---
11
Other modern method ---------
12
Rhythm method--------
13
Withdrawal-------------
14
Other traditional
method....... 15
311 | How long do you use the contraceptives? [ ] Month
[ ] Year
Previous postnatal history
No Questions Last birth Next to last birth Skip
312 | When your baby was born, Verylarge.............. 1 Verylarge.......... 1
was the baby very large, Larger than average . ....... 2 | Larger than average . . . .2
larger than average, average, | Average ................. 3 |Average............ 3
Smaller than average, or very | Smaller than average . . . . .. 4 | Smaller than average . . .4
small? Verysmall .............. 5 |Verysmall........ 5
Don'tknow.............. 99 | Don'tknow......... 99
313 | Was your baby weighed at Yes..............1 Yes..............1
birth? No.............. 0 No.............0
Don'tknow........ 99 Don'tknow . .. ... 99
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314 | How much did your baby
weigh? KG from card | ] KG from card | ]
[ i Jooeieni 1 [ i Jooeieni 1
KG from recall [ ] KG from recall [ ]
[ i Joveriin 2 [ i Joveiin 2
Don't know ............ 8 Don'tknow............... 8
Part IV: Current Pregnancy and maternal medical disorder
s.No. Questions Responses Sk
ip
401 At the time you became pregnant with the index delivery, | Planned ............. 1
did you plan to get pregnant, did you want to wait until Later................. 2
later, OR did you NOT WANT to have any more children? | Not want more
children.......... 3
402 For how many weeks have you been pregnant? (prompt weeks
with date of last menstrual period) Don’t Know ........... 99
403 Did you see anyone for antenatal care during this| Yes...... 1
reonancy? No...... 0 =>Go to 421
pregnancy: Don't know ...99 =>Go to 421
404 Whom do you see? HEALTH PERSONNEL
Doctor ........cceennennn. 1
Anyone else? NUrse.....coooeueenenen. 2
Midwife .................. 3
Health officer ......... 4

Health extension worker...5

Other person
Traditional birth attendant . 6

(specify)
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405 Where did you receive Antenatal care during this HOME
pregnancy? Her home
.............................. 1
Anywhere else Other home
......................... 2
PUBLIC SECTOR
Government hospital
................. 3
Government health
center/station............. 4
Government health post
........................ 5
Other public sector
.............................. 6
(specify)
406 How many months pregnant were you when you first Months...........
received antenatal care for this pregnancy? [ 1 ]Months
Don'tknow.............. 99
407 How many times did you receive antenatal care during this | Number of times [ ]
pregnancy? Don't é{;low ..............
407.A | When did you receive your antenatal care visit(s) Date for each ANC visit
Visit 1 DATE (DD/MM/YYYY)
/ /
glisit 2 DATE (DD/M%\/I/YY YY)
407.B | During (any of) your Antenatal care visit(s) were you told Yes. ..o, 1
about the signs of pregnancy complications or danger sign No............. 0 >Go
of pregnancy? to 407D
Don't know . . . ... 99 2Go
to 407D
407.C | Which signs of pregnancy complications were you told | Vaginal bleeding. . . . ... 1
Vaginal gush of fluid . . . .. 2
about? Sefere hilldache ........ 3
(more than one answer is possible) Blurred vision. . .. .. ... 4
Fever............ ... .5
Abdominal pain. . .. ... .. 6
Convulsion . ...... .... 7
Other ....... ......... 8
(specify)
407.D | During any of your antenatal visit were you told about Yes. .ot 1
birth preparedness plan? No. ..o 0
Don'tknow..............
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407.E | Which plans were you told about? Place of birth............ 1
Supplies needed for birth--2
(more than one answer is possible) Emergency transportation- 3
Money/emergency fund ---4
People to support during/after
birth ....... 5
Potential blood
donors............c.c.en 6
408 As part of your antenatal care during this pregnancy, were
any of the following done at least once: YES NO
a) Was your blood pressure measured? a)BP........ 1 2
b) Did you give a Urine sample? b) URINE.......
c) Didyou give a Blood sample? | 1 2
d) Did any health worker give you information about c) BLOOD........
what to eat? 1 2
409 During this pregnancy, were you given an injection in the Yes. ..o 1
arm or shoulder to prevent the baby from getting tetanus, No....oovii it 0 =2>Go
that is, convulsions after birth? to 410
Don'tknow....... 99
409A | Did you ever receive a TT vaccination card? Yes, TT card
N{<1S) | O 1
Yes, TT card not seen ......... 2
410 During this pregnancy, how many times did you get a
tetanus injection? [ ] TIMES
411 During this pregnancy, were you given or did you buy any Yes. v 1
iron tablets? No......... 0-2>Go to
418
Don't know . .. 99 2Go to
458
412 During the whole pregnancy, for how many days did you
take the tablets? [ I ] Days
413 If yes, will you continue taking the tablets through this Yes....oooooin 1
pregnancy? No........ooi 0
Don't know. . ... .. 99
414 Where did you get iron tablets?

HEW at Hom------ 1

Health Post-------- 2
health center------ 3
Hospital ----------- 4
Drug shop/pharmacy ----.5
Other shops--------------- .6

Other (Specify------- .99
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415 Why (for what benefits) did you take the iron tablets? To prevent anaemi... 1
Make you stronger...2
No need to take...3
Don’t know ------ 99
416 Did you experience any side effects? Yes-----m--mmmeme- 1
NoO-------=mmm e .0
Don’t Remember----99
417 What were the side effects you experienced? Constipation ----- 1
Stomach pains---.2
Nausea----------- 3
Dark Stool------- 4
418 During this pregnancy, did you take any drug for intestinal Yes....oovvoin 1
worms? No...............0
Don'tknow........ ... 99
419 During this pregnancy, did you have your weight Yes..oooviin 1
measured? No................0
Don't know . ........ 99
420 During this pregnancy, did you have your height Yes....ooooo 1
measured? No................0
Don'tknow ............
421 During this pregnancy, did you have your abdomen Yes. ..o 1
examined? No...............0
Don'tknow............
422 During this pregnancy, did you have a Sonogram or Yesﬂ.n. .......... 1
ultrasound? No........... 0
Don't know .. .. .... 99
423 During this pregnancy, were you given information about | Yes 1
what to eat? NO .0

Don’t Remember----- 99

MATERNAL MEDICAL DISORDERS

424

Are you currently sick of Malaria disease?

No ..

Yes........oo .

Don'tknow............ 99

425

Within the last 3 months were you diagnosed
with Malaria?

Yes.......ooi
No.....
Don'tknow........ 99

426

Other known disease?

Yes....
No.....

Don'tknow............ 99
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Part V: Part 5 Substance use during pregnancy
Form for Recording the Interactive 24-hour Recall

Section v: Questions Prepared to Assess Caffeine Consumption during Pregnancy Instruction:
Now I am going to ask you questions about your consumption of coffee, tea, and soft drinks
during the last 24 hours. (Notice: Tell to her the time range carefully. Example, if the
interview takes place at 8 am, ask her what she drunk/ate from yesterday 8 am up to today 8

am)
Ques | Type of Have you Where you | During the | Which How many serving sizes did
tion beverages | drank/ate | drank it? last 24 serving you have in the last 24 hours
and foods | (name) in the At hours, size you from the 1 st, 2nd, 3rd,
last 24- hours? | home......1 | how many | used? 4th.etc? Round? (Add all
Yes...... 1 Outside times did | (show the | serving sizes from each
No....... 2| 2 you picture round and write the number
(write only the | Machine prepare and circle | under the corresponding
codeas 1 or2) | prepared.... the round)
3 (write (Name)? correspo
only the (write the | nding
code as 1,2 | number) code)
or 3)
Ist |2nd |3r |4t |5t |6
d [h |h |"
Coffee
501 Black codel
coffee code2
code3
502 Coffee Codel
with milk Code2
Code3
503 Coffee Codel
with tea Code2
Tea
504 Black tea Codel
Code2
Code3
Code4
505 Tea with Codel
lemon Code2
Code3
Code4
Soft
drinks
Codel
506 Code2
Coca-cola Code3
Code4
507 Pepsi Codel
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Code2
Code3
Code4
Food frequency questionnaire (toxic exposure)
508 Do you drink tella or Areke (local drinks) or Beer in
this pregnancy? YesS civiiiiiiiiinn, 1
(p]ease specify the type of drink here ([ |) NO.oovieii, 0->Go to 521
Don’t Remember................... 99
->Go to 521
509 Do you drink [mention drink] every day during this
pregnancy? G 1
No.vovviiiinl0
Don’t Remember................... 99
510 If yes, how many [units/bottle] per day?
[ ] units/bottle per day
511 If yes, how many [units/ bottle] per week/month?
[ ] units/bottle per week
[ ] units/bottle per Month
Don’t Know.............cooeeni. 99
512 Do you chew chat during this pregnancy?
Yes cooviiiiiiiiinnn, 1
No......ovvvvveene..0 2Go to 525
Don’t Remember................... 99
-2Go to 525
513 Do you chew chat every day during this pregnancy?
Yes cooviiiiiiniinn, 1
No.ooviiiinl0
Don’t Remember................... 99
514 If yes, how much [local unit] per day?
[ ] [local unit] per day
515 If no, how much [local unit] per Week?
[ ] [local unit] per week
516 Have ever smoked cigarettes?
Yes.ooouiiiiiiiiinns 1
JA\Le FOT 0 2>Go to 601
Don’t Remember.................. 99
-2>Go to 601
517 Do you currently smoke cigarettes?
Yes. coviiiiiniinnn, 1
NO v, 0
Don’t Remember...99
518 In the last 24 hours, how many cigarettes did you smoke?

[ | ]CIGARETTES
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519

Is there any family member who smokes cigarettes?

Part VI: Interview information for neonate and Neonate Anthropometry

(This information will be taken after delivery)

Postnatal visit (1-3days)
questionnaire Id Number

601 Date of interview DD/MM/YY
602 Place of study Kebele
Gote
603 Name of interviewer Name
Signiture
604 Date of birth / / DD/MM/YY
605 Time of delivery Hour minute
606 Sex of neonate Male 1
Female 2
607 Was the delivery twins? D € 1 If No
NO o 2 skip to
Q. 610

608 If Yes how many neonate
did you deliver?

609 How many of them were
born alive?

610 During interview what is Alive (athome).............oocoiiiiiin
the condition of the Alive (at Hospital) .........................
neonate? Not

alive. ...

611 Date of death ifthe | ........ [oveinn. [oviiiinnn DD/MM/YY
neonate is died?

612 Weight of neonate? gram

Interviewer : Ask the mother who face to Abortion or still birth only

604 Date of Abortion or still
birth

/ / DD/MM/YY
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Annex2: .Amharic version of questionnaire
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Annex III: Locally Available Serving Sizes for Different Caffeine source

501. Black coffee

Codel code2 code3

TPeeC 502 (NFODT)

he:1 he:i2 he:3
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Annex IV: English version participant’s information sheet

Hello, my name is and I am here on behalf of Getachew Buko a post graduate
student from Addis Ababa University, College of Health Sciences School of public health. 1
am here to collect some information on effect of coffee consumption on low birth weight
from the study participants.

Title of the study: Effect of caffeine consumption on low birth weight Butajira, SNNPR,
Ethiopia

Benefit of the study: There is no direct benefit for participating in this study. However, the
findings of this study will be used to know the magnitude of the problem and important to
improve pregnancy outcome.

Risk: There is no risk posed to the participants for participating in this study.

Right of participants: Your participation is voluntary and you are not obligate to answer any
question you don’t wish to answer. If you felt discomfort with the interview, you can with
draw any time after you get involved in the study. You can take time to understand and
decide on your participation in the study.

Confidentiality: Your name will not be written in this form and will never be used in
connection with any information you tell us. All information given by you will be kept
strictly confidential.

Duration of the interview: This interview will take about 15---20 minutes.

Contact address: If you have any question which is not clear to you can contact the
investigator or Research and Ethical Committee of Addis Ababa University.

Investigator: Getachew Buko

Mob +251-910023950

Email :getacho2013@gmail.com

Addis Ababa University, college of health science, school of public health
Annex V: Informed consent form

I have read this form or it has been read to me in the language [ understand, all conditions
sated above.

Therefore; 1. I agree to participate 2. I do not agree
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Date Of interview ------------------ Tlme Started _____________ Tlme Completed -------------------
----Result of interview

1. Completed 2. Respondent not available 3.Refused 4.Partially completed

If no, skip to the next participant by writing reasons for his/her refusal.

Data collector name Signature Date
Checked by
Supervisor name Signature Date
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Annex V: Amharic Version Participant’s Information Sheet

PO FLPTa0 B Ph:

MSLOATAY! (9% ANAAD-::ARLY ParMy~t NAL.NANN RLOCHT MS 4270 PAS
Pu-0Zta

M5 FPUCHLA 28UL P°LF 1914 P HFT LT @ (ho hem-::Ravy-(t hAT9ge

PeUL-a0l P IS PavavlpP PCHEDTY pLTH WRF 4T AmPP® kA 727 DAL
AVTEZThAQL

PIPNT Aol 8 AAPANANIO-::AATSE PULEATT 1POTF FTIHOE Q34 2985 Pk NP-AaemPe:
A19.4014 O tUt § AnePPFAv-::

PPGROCH: -U-LTFH BT (G AmPPd° snPA 227 NALT AUFRT AAQL PPN TG+ 10-::
PPGE PP QUTST NPTF AFAFLOT PTLAMD- PPI° PAIP:: L~ TATE, PHUTGT

Pk OF%7 A4t ATIOP G ¢ ALLUTTE U337 ATTAAN ATSU9° LTHNLIINGLNE TPI°
AL LML ::

T AR UTST AR NePAFETATEPT AL 9°79° ARYT T+ ARLCANTD-9C::
PrAFLPENT: (LY aPmEP +ATE MACH (4P ARLTaPAL 1D : 0TI 0L AT
TFEDG0 TPE ATPaPAN L PANPIIO::NFA-PMLE AL TG AT NAFATIPT
OPHT@-g° LH, TIRLT SFAN: TG O-OPTATEPT ATPLETS D-ABATILL LH, PO
eFAN::TLAPLRIT AT LOT NTPFOT WM PO ALMNPIP::TTTE DI +AFELTLAMDT

a8 oo ATLATERIE WEMOP PPGE N19°90C PA1L-8A: : (9P OHAFLPT LoLaAm-T avlB 9y,
APeLrE emNFPA::

PPN aomP e CHavF:QUP AaemePh 15---- 20 £ CUALDNSA.
AL4A: PANNP T TG D9° 7OE (LG COTSE TNANFOLI® A0 ANO RLACAE P9°CIPCS
eIIONNG NI EDT TG ST AN

PPCENANT: 1. Fo-(h hahe. +251-910023950
Email:getach02013@gmail.com
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Annex VI Amharic version Informed consent form

L. PRI avNELPY:
NHUNALAATGEOHRLDTaPABN 10 TR IRA TN O LI INA T FAU-::
NP rIPOH.U?

1. AO9197AU- 2.AAOTT779°

AN AANTTITIPNP ThaPA NI DML R TERC M :ATTHEP LG LA H T
N7 TNPMPPTNTINF OTALNTPCHATGAASMNNEE7 CFECH:

AT YT o R— V| ) | — I ) —
e PAaPML RO M T

1. tnGRA 2. AR DANTTTI 3. FPLTRAINGI® 4. (NEATMTPEN

Pav/ B ANALO-N9° &G +7 241D+
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Annex VII. Informed Consent

Voluntary participation

Your participation in this research study is voluntary. You may choose not to participate and
may withdraw your consent to participate at any time. You will not be penalized in any way
should you decide not to participate or to withdraw from this study. No compensation
expected for your participation (neither monetary nor any other incentive). However, your
participation will be highly appreciated to know about caffeine consumption on birth
outcome and for intervention of caffeine intake limitation or decaffeinated by establishing

processing industry.

Participant: I have read this consent form and have been given the opportunity to ask

questions. I give my consent to participate in this study.

Principal Investigator Signature

Participant’s Signature Date OR
Thumb Print
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Annex- VIII. Curriculum vitae of the investigators

Personal information of principal investigator

e Fullname......................... Getachew Buko Hayu
®  SCX tiiiiniiiiee e Male

® AGE . 33

e Nationality .............cooeininie Ethiopian

e Marital status ............c.cceeenennn. Married

o Address.........oceiiiiiiiiiiiiiiiiin Ginchi

e dateofbirth...................... 1978

e Health condition..................... normal

e Phone .......cocovvviiiiiiiiiin 0910023950

Key personal qualities: - | am open-minded and free to accept others responsibility to take a
reasonable decision. I have also willingness to obeying rules and standard of working

environment hardly.

Behavior: - Ethical, sociable, Respectful, hard worker, quick learner and ability to work with

others.

Educational Backgrounds

School Level age | Place of education Starting Last
year E.c E.c

year

Elementary school 1-8 Shukutie elementary | 1985 1993

school

Secondary and preparatory | 9-12 Ginchi senior high and | 1994 1998

school preparatory school

Higher Education

Bsc. in public health | 4 years Hawassa University 1999 2002

officer

MBA 2 years Lead star University 2006 2007

Languages: Afan Oromo, English, Ambharic: listen, Speak, Read and Write

Hobbies: - I always enjoy reading Bibles, Books, playing with children and elders.

Professional work experiences and position: [ have 9 years work experience (3 years as
health service provider, 4 years as head of Ginchi health center.2 year on master in leadership

at lead star university

Some Merits received

Masters in MBA CGPA-3.83 and Research-Excellent grade
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Personal Information primary advisor

First name: Bilal Middle name: Shikur Last name: Endris

Age: 29year Sex: Male Marital status: Married and father of a son

Place of Birth: Addis Ababa, Ethiopia Date of Birth: 1 October, 1986

Nationality: Ethiopian, Language: Amharic, English and Arabic: Speak, Read and Write

Email: lebiluka@yahoo.com, Phone number (mobile): +251911-47-53-75, P.O.Box: - 5657

Academic Qualification

1. Masters of Public Health in Epidemiology (MPH): September 2012- July 2014
2. Degree of Doctor of Medicine (MD): January 2006-September 2011

Work Experience

Assistant Professor of Public Health: Since July, 2014

Institution: Addis Ababa University, School of Public Health

Lecturer: September, 2011 — June, 2014

Institution: Addis Ababa University, School of Public Health

Co-PI of Addis Ababa Mortality Surveillance Program: June, 2014 -July, 2015

PI of Addis Ababa Mortality Surveillance Program-Since July, 2015

Research experience

Assessment of the relationship between malnutrition and malaria among under-five children
in Adami Tulu district: A case-control study (Shikur B, Deressa W, Lindtjorn B, BMC

Public Health. © Shikur et al. 2016(16:174)

Assessment of the magnitude and factors associated with exclusive breast feeding among
employed and unemployed mothers: a comparative cross sectional study (under review,

PLOSE ONE)
Advised more than 10 masters students

Some Merits received: AMREF young African research scholarship award winner

PI in a research award by Addis Ababa University-Medical Education Partnership Initiative

(MEPI)

Masters in Public Health with CGPA-3.97 and MPH Research-Excellent grade
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Personal Information co- advisor

Yalemwork GetnetMengistu (BSc in health officer, MPH), Sex-F, Age 28, Marital status-
Married, Place of Birth-South Gondar Cell phone +251913203199/+251911384327, Email-

yalemworkgetnet@gmail.com

Educational Background: Received MPH from Jimma University on June 2012 G.C,
Received BSc. Degree in Public Health from Jimma University on June 2007, Received
Diploma in Computer Science from mercury computer training center (south west
shewa,Woliso) Received certificate from Tewodrose II preparatory school on June, Received

certificate from MekaneYesus secondary school on 2002

In service training: Health research methods and ethics, ART & management of
Opportunistic  Infection, Prevention of mother to child transmission HIV (PMTCT),
Syndromic Management of STIs, Provider Initiated Counseling and testing, Pedagogical
training, Modularization training, Anti-corruption training, BSC planning, KAIZEN

application

Conferences, Seminars and Workshops: Participated on the annual conference of EPHA,
Participated on the 13™ world congress on public health from 23-27 April 2012, Participated
on the annual conference of Ethiopian public health officers association (EPHOA),
Participated on national harmonization and modularization (Member of public health officer

harmonization and modularization).

Professional membership: Member of EPHA since March 2012 and Ethiopian cancers

association since April 2012

Key Competency/Skills: Excellent Skill In Windows, Microsoft Word ,Excel, MS power
point, Access and data base management (SPSS, Epi-data, epi info, WHO antro plus).

Professional work experiences and position:

I have 9 years work experience (3 years at hospital level, 2 years while attending second
degree course and 1 year as a lecturer and as a department head in public health department at
Wachemo University (found in SNNP, Hadiya zone), 1 year as a lecturer at Addis Ababa
Science and technology University 2 school of medicine and health sciences and 2 years as a
lecturer at Addis Ababa University college of medicine and health sciences. Generally I have

worked in health programs for both nongovernmental and governmental organizations in
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curative &prevention aspect of health sector activities besides the teaching and learning

activities.

I have worked in St. Luke catholic hospital and college of nursing and midwifery as a
clinician and as an instructor working in different wards (medical ward, obstetrics and
gynecology ward, surgical and orthopedic ward, pediatrics ward) and different outpatient
departments (OPDs). I have worked in antiretroviral therapy (ART) clinic and maternal and
child health (MCH) Department. Starting from September 11/2012 to October 10/2013, I
have also worked at Wachemo University as a department head in department of public
health and as a lecturer besides extracurricular activities. Currently I am working as a lecturer

in college of medicine and health sciences at Addis Ababa University.

Research Experiences: 1 have done four researches, of which tow were published in

reputable journals and advising more than 15 students.

Additional duties: | am members of the national curriculum development and harmonization
team for public health program;performPublic health program evaluation at Addis Ababa

science and Technology University, served in several committeespositions

Language Proficiency: Excellent user for both Amharic and English to listen, Speak, read and
Write.
References:

Dr.FekaduNegash (Dean of school of Medicine and Health Sciences, Wachemo University)
+251913332148

WorrisawH/silassie (Department head of Public Health officer, 75+251912005718 email
werrisawhailesilassie@yahoo.com
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Assurance of Principal Investigator

The undersigned agrees to accept responsibility for scientific ethical and technical conduct of
the research thesis and for provision of required progress reports as per terms and conditions
of the research publications office in effect at the time of grant is forwarded as the result of

this application.

Name of the student: Getachew Buko
Date: November, 2018

Approval of primary advisor

Name of primary advisor: Dr. Bilal Shikur

Date signature

90



91



	Part V: Part 5 Substance use during pregnancy

	ክፍል 1 አጠቃላይ መረጃ መጠይቅ

	ክፍል 2  አጠቃላይየቤት እና የኑሮ ደረጃ መለኪያ




