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Background: Provision of micronutrients knowledge is important during pregnancy as it
informs mothers what to eat and avoid, to ensure sufficient micronutrient absorption by the
mothers and fetuses. Most studies focus on general nutrition knowledge and dietary prac
tices, but there is minimal known about micronutrient knowledge especially in pastoral
societies. Therefore, the aim of this study was to explain the current micronutrient knowl
edge and dietary practices of pregnant women in this unique pastoral society.
Methods: This is a mixed-method study that involves focus group discussions and question
naires in assessing the micronutrient knowledge and frequency micronutrients dietary practices
of Maasai pregnant women from one week to thirty-six weeks pregnant. Chi-square test and
descriptive statistics, such as percentages, frequency distribution and measures of central
tendency, were used to assess socio-demographic data, micronutrients knowledge and frequency
of micronutrients dietary practices and the comparison between knowledge and dietary practices,
while inductive thematic content analysis was used to analyze qualitative data.
Results: In total, 140 questionnaires were completed with a response rate of 100% and 32
participants drawn from this group attended one of four focus group discussions. The study
found that most participants had good knowledge of dietary iron, while less than a quarter
(24.3%) had good knowledge of vitamin A. Moreover, there was a statistical significance
difference (P=0.043) between knowledge and dietary practices. Low dietary micronutrient
intake was primarily due to cultural restrictions, prohibition in cultivating and unavailability
of micronutrients rich foods in this geographical area.
Conclusion: The majority of the study participants had good knowledge of iron compared
to vitamin A; however, they do not translate the knowledge in dietary practices. Therefore,
the Government of Tanzania through Ministry of Education and Health should introduce
different interventions to increase micronutrients knowledge and practices in pastoral
societies.
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Micronutrients include vitamin and mineral nutrients needed in small amounts for body
growth, maintenance, and metabolism.1 The recommended dietary intake (RDI) of few
micronutrients increases during pregnancy due to the demands of the growing fetus and
elevated metabolic activities of the pregnant woman.2 Adequate intake of micronu
trients during pregnancy reduces the risks of low birth weight, neural tube defects, noncommunicable diseases (hypertension, cardiovascular disorders, and diabetes) later in
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life, as well as iron deficiency anemia in mother and baby,
maternal miscarriage, stillbirth, and post-partum hemorrhage
which could lead to death.3
Micronutrients are found in almost all foods but are
especially plentiful in fruits and vegetables.4 Eating adequate
fruits and vegetables addresses different micronutrient defi
ciencies, rather than micronutrient supplementation.5
A Malaysian study found a significant association between
intake of fruits and vegetables during pregnancy with an
increase of infant birth weight.6 Another study done in
Norway showed a significant reduction in preterm delivery
among pregnant women who consumed vegetables, fruits,
water, and bread rich in fiber compared to pregnant women
who consumed starchy and sweetened foods.7 Higher dietary
intake of iron and calcium among Tanzanian pregnant
women has been significantly related to reduction of preterm
delivery, stillbirth, and neonatal mortality.8
Although vitamin A is not a vitamin of interest during
pregnancy, the current research decided to study it after
different studies reported 100% of vitamin A deficiency to
women of reproductive age and pregnant women in this
population.9,10 Further, the current study aimed to inform
the level of knowledge on maternal vitamin A to the
intervention study for an aim of formulating nutrition
education and food-basket intervention.10 Most important,
the use of plant-based vitamin A foods and nutrition edu
cation has been seen to increase serum retinol levels to the
vitamin A deficient population without toxicity.10,11
Knowledge of nutrition has a direct link between dietary
intake and food choices;12 moreover, nutrition and/or health
knowledge can be highly attributed to the level of education
and/or cultural beliefs.13,14 A study done by Muthayya et al,
reported that, highly educated participants showed
increased diversity in their diet compared to their lower
educated cohort.15 Micronutrient deficiency in low and
middle-income countries (LMIC) often relates to lack of
knowledge regarding nutrient intake.3 Furthermore, micro
nutrient deficiency among pregnant women can be due to
cultural beliefs, poor eating habits, and food insecurity.16
The current study was conducted in the rural, remote
Maasai communities of Misigyo and Olbalbal in Northern
Tanzania. These communities live within the Ngorongoro
Conservation Area (NCA), a geographic region with tight
restrictions on agricultural cultivation imposed by the
Tanzanian government to protect the sensitive ecosystem.
Ninety-five percent of residents in NCA are Maasai,17 who
are traditionally pastoralists and speak the Maa language.18
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Like many cultures, the Maasai have traditional beliefs
and taboos that guide pregnant women on what they
should, and should not eat during pregnancy.19 One such
belief is reducing the portions of maternal diet during
the second and third trimesters with the purpose of deli
vering smaller, lower birth-weight babies, as it is believed
that bigger babies increase complications during delivery.9
The complications are being experienced because these
pregnant women give birth at home as, it is estimated
that 90% of pregnant women attend ANCs; however,
only 7% give birth in these clinics.20 Lennox et al (2017)
showed these beliefs have a direct impact on dietary beha
viors and health of Maasai pregnant women.21
Moreover, food insecurity amongst the Maasai is sub
ject to seasonality and varies in intensity and is somewhat
iterative as low milk production leads to overconsumption/
reliance on staple foods, such as maize.22 Although pas
toralists have a good experiential understanding of the
seasonality and nutritive values of many of the local
plants,23 this knowledge is heavily focused on animal
husbandry applications and past practices, which indirectly
contributes to human food supplies.23,24
Therefore, this study quantitatively and qualitatively
assessed micronutrient knowledge, frequency of micronu
trients dietary intake, and beliefs specifically associated
with micronutrient intake among Maasai pregnant
women. Micronutrient knowledge studies in pastoral
societies are not reflected in the evidence; hence, this
study will contribute to a better understanding of the
micronutrient knowledge and dietary needs of pregnant
women in this unique pastoral society. Findings from this
study will potentially aid other researchers to develop
a means for micronutrient knowledge translation in pas
toral societies.

Methods
Study Area and Design
This study was conducted in NCA, Ngorongoro District
located in Northern Tanzania. Ngorongoro District is one
of the six districts in Arusha Region, which has
a population of 174,278 of which 91,668 are female with
46,750 being women of reproductive age.25 Ngorongoro
District has 28 wards, two private hospitals, and each ward
has one dispensary which are all Government facilities
except three dispensaries. These dispensaries have antena
tal clinics (ANC) and they also provide mobile clinics in
remote communities, which most pregnant women attend
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ANC but do not delivery in those clinics. The study was
done at Misigyo and Olbalbal wards, which were purpo
sively selected as they are part of Maasai Agri-Health
Cooperative program, one of the programs offered by
Green Hope Organization. The aim of this program was
to develop a model that address both poverty and maternal
malnutrition, by involving traditional birth attendants
(TBAs) in farming activities (vegetable gardens) for better
health and wellbeing of the TBAs and their pregnant
clients. The study was conducted specifically at the
Olbalbal clinic in Olbalbal ward and Migisyo clinic
together with Mobile clinics for the remote villages in
Misigyo ward.
The study utilized a mixed methods cross-sectional
study design using a questionnaire and focus group dis
cussions to assess current micronutrient knowledge and
dietary practices among pregnant Maasai women living
in NCA.

Study Population and Selection Criteria
The current study involved Maasai pregnant women from
one week to thirty-six weeks who visited ANCs as well as
mobile clinics and are residents of Misigyo and Olbalbal
wards. Moreover, pregnant women who experienced com
plications during pregnancy such as; pre-eclampsia and
persistent nausea and vomiting were excluded from the
study.

Sample Size
Quantitative Method
Sample size was calculated from the standard formula for
epidemiological studies [n= [z2*P*(1-P)]/d2]; where n is
the total number of the sample, d is the absolute precision
(5), CI is the confidence interval (CI= 95%), Z is standard
normal distribution (Z=1.96), and P is the proportion of
maternal iron deficiency in Tanzania (P= 90%).26
A minimum sample of 138 participants was calculated;
thereafter, a total of 150 pregnant women were invited to
participate while 140 voluntarily agreed to participate in
the questionnaire. Although the study sample size was
calculated using the iron deficiency proportion, the sample
study was able to achieve a 95% CI of (1.56–0.14) and
(0.48–0.14) for the proportion of 0.71 and 0.17 knowledge
of iron and Vitamin A, respectively.

Qualitative Method
Thirty-two participants from among those who partici
pated in the questionnaire consented to participate in the
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FGDs. Participants for FGDs were selected based on their
age, gravidity (number of pregnancies), and parity (num
ber of deliveries). Based on gravidity, 15,12 and 5 partici
pants were grouped as gravida 1–3, 4–6 and >7
respectfully while based on parity 5, 17, 7 and 3 partici
pants were grouped as parity 0, 1–3, 4–6 and >7 respect
fully. There were four groups each containing eight
participants.

Sampling Technique and Study Procedures
Consecutive sampling technique was used where all preg
nant women who visited ANCs and mobile clinics were
invited to participate in the questionnaire interview. Before
the study began, invitations to join the study were made to
the churches, ANCs and mobile clinics whereas, all inter
ested participants were informed to visit the clinics for
enrollment to the study. The invitations messages com
prised of the place where participants will be enrolled,
criteria for enrollment such as be a Maasai, pregnant
women from 1 week to 36-weeks pregnancy living in
Olbalbal and Misigyo ward and the study period. During
participant recruitment, measurements, such as last normal
menstruation calculations and positive pregnancy test,
were used to confirm pregnancy, while fundal height mea
surement estimated pregnancy age in weeks to fit the
inclusion criteria.

Ethics Approval and Consent to
Participate
Ethical clearance from the National Institute of Medical
Research (NIMR) (NIMR/HQ/R. 8a/Vol. 1X/2708) was
obtained and a permit was provided from NCAA
(Ngorongoro Conservation Area Authority). This study
was conducted in accordance with the declaration of
Helsinki. The study was explained by the researcher and
translated in Maa by a research assistant to potential parti
cipants before consent was sought. All those who willingly
accepted to participate signed a written informed consent
and for those who could not write, they were requested to
press their right thumb in an ink pad and adhere it to the
consent form. For participants less than 18 years old, both
parents/guardians/husbands signed consent forms and par
ticipants (<18 years) signed assent forms were collected
before the study began. Furthermore, all participants con
sented their anonymized responses to be included in the
publication.
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Quantitative Study
In the quantitative arm of the study, participants were grouped
into three categories: participants who can read and write in
Swahili (n=20), participants who knew Swahili but do not
know how to read and write (n=40), and participants who
knew Maa but could not read and write (n= 80). Participants
who knew how to read and write in Swahili filled the ques
tionnaires by themselves. Participants who knew Swahili but
do not know how to read and write the researcher read the
questions and wrote answers for them, while participants who
understood Maa but cannot read and write a nurse who knew
both Swahili and Maa read and wrote answers for them.
The validated Food and Agriculture Organization (FAO)
2014 (KAP) questionnaire was comprised of multiple choice
and open-ended questions translated into Swahili language.
The questionnaire was administered by ten trained research
ers and two nurses who knew both Swahili and Maa
languages. The questionnaire had five parts including sociodemographic information, general micronutrient knowledge,
specific knowledge on iron as well as vitamin A, and fre
quency of dietary intake of micronutrient rich foods. Dietary
practices were assessed using a food frequency questionnaire
(FFQ) which had the following scale; never, seldom (less
than once a month); 1–3 times per month; 1–2 times per
week; 3–4 times per week; and daily. The food frequency
questionnaire was developed from one food group (fruits and
vegetables) which contain ten different options available in
Karatu and Ngorongoro District.

Qualitative Study
The researcher provided guiding questions (Appendix 1)
and the FGDs were moderated by a nurse who knew both
Swahili and Maa language, and an experienced notetaker
noted down all the discussions and recorded the conversa
tions at the same time. Participants in all FGDs, chose to
use the Maa language and the scripts were later translated
to Swahili language; thereafter, the researcher translated
the scripts to English. Immediately after each FGD, both
the moderator and the notetaker expanded the notes and
summarized key issues raised before conducting the next
session. The 32 FGD participants were involved for
between 55 and 60 minutes in their respective grouping.

Qualitative Research Analysis
The recorded voice-note, which was in Maa language, was
transcribed and translated into Swahili language by an
experienced Maasai research assistant. The researcher
(Principal Investigator) analyzed the transcripts using induc
tive thematic content analysis which involved reading the
scripts several times to identify similar as well as differing
issues emerging in the scripts and creating short phrases that
reflected what had been narrated.28,29 Thereafter, codes were
generated from phrases having similar content across all
FGDs and sorted into themes. The themes were shared and
agreed upon by all co-authors. Verbatim quotes from the
scripts were chosen and are presented in the result section
together with quantitative data reporting.
Triangulation of quantitative and qualitative data was
used to ensure data validation and to provide a clear con
text in interpretation for results.

Quantitative Data Analysis

Results
Socio-Demographic Characteristics of
Respondents

Both sections on knowledge of iron and vitamin A had three
parts and each part has ten questions. Each respondent was

A total of 140 Maasai pregnant women participated in the
study. Half (50%) of the participants were within the 25–29

Statistical Analysis
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given a score based on the number of correct responses
provided in each part. The knowledge score of the population
was calculated for each part by dividing the total number of
correct responses by the number of respondents who
answered the particular question in the respective part.
Thereafter the percentage was calculated in each part and
categorized as; 75–100% having good knowledge, 74–50%
moderate knowledge and 49–0% poor knowledge. These
methods were adapted from FAO guidelines for assessing
nutrition-related knowledge, attitudes and practices.27
The Statistical Package for Social Science (SPSS™)
Version 25 and Graph Pad Prism ™ Version 7 were used to
analyze quantitative data. Descriptive statistics, such as per
centages, frequency distribution and measures of central
tendency, were used to assess socio-demographic data, gen
eral micronutrient knowledge, knowledge on dietary iron and
vitamin A, symptoms of iron and vitamin A deficiency, as
well as consequences of iron deficiency/anemia. Analysis of
food frequency questionnaire was performed to understand
the dietary intake of pregnant women. Moreover, chi-square
test was performed to compare the association between
micronutrients knowledge and dietary intake among the
study participants. A p-value of below 0.05 confirms an
association between two variables.
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age range and nearly all (97.1%) were married. The majority
(69.3%) of the study participants did not have formal educa
tion, and more than half of the participants reported mother in
laws as their nearest female supporters. Table 1.
Through focus group discussion, seven themes were
generated;
(a) Vitamin A and C helps in eye visioning;
(b) Swollen legs and dizziness are symptoms of
anemia;
(c) Failure to push the baby can be caused by low
blood count;
(d) Delivery of low birth weight babies can be caused
by food restriction;
(e) TBAs, nurses and school teachers are our nutrition
informants;
(f) A pregnant woman ate once in a day; and
(g) Vegetables smell bad.

Nutrition and Health Knowledge
Knowledge versus Belief on Importance of Fruits and
Vegetables Consumption During Pregnancy
The majority of pregnant women had good knowledge
(86.4%) of the importance of eating fruits and vegeta
bles during pregnancy. Over one-third of participants
stated that adequate dietary intake of fruits and
Table 1 Socio-Demographic
Participants (n=140)
Variables

Characteristics

Categories

Frequency

of

Wards

Olbalbal
Misigyo

70
70

50
50

Age

15–20
21–24

19
30

13.6
21.4

25–29
≥ 30

70
21

50
15

Mother in law
Co-wife

91
17

65
22.1

Mother

32

12.9

Marital status

Single
Married

4
136

2.9
97.1

Education Status

No formal

97

69.3

education
Primary

31

22.1

Secondary

12

8.6

Pastoralist

140

100

Occupation

Nutrition and Dietary Supplements 2020:12

Knowledge versus Belief on Vitamin A and Iron
Most of the participants had good knowledge of iron and
iron deficiency anemia but only one-quarter had good
knowledge of vitamin A and vitamin A deficiency (Table 2).
Vitamin A and C Helps in Eye Visioning
The few participants who knew about vitamin and the effect
of vitamin deficiency had attended secondary school. One
such FGD participant mentioned that her biology teacher
taught her that:
“Vegetables have vitamins such as Vitamin A and
C which helps someone to have good eyesight during
pregnancy” [Olbalbal-2nd Group-P4].

Percent
(%)

Nearest female
supporter

Study

vegetables can provide energy to the mother (39.3%),
and increase fetal growth (37.9%), whereas a few (5%)
indicated that these foods would improve health, pro
duce heat (1.4%), and increase blood volume (5%) dur
ing pregnancy.
One FGD participant mentioned that fruits and vege
tables are foods that treat anemia although she did not
know about vitamins:
“I know that fruits and vegetables treat anemia, but
I don’t know what vitamins are, their sources and the role
they play in the body” [Misigyo-1st Group-P7].
However, the majority of participants believed that eating
vegetables increases blood during pregnancy as stated in the
narrative:
“Dietary intake of vegetables increases blood during
pregnancy” [Olbalbal-1st and 2nd Groups-Many].

Knowledge versus Belief on Symptoms and
Consequences of Anemia During Pregnancy
Swollen Legs and Dizziness are Symptoms of Anemia
More than half (57.1%) of participants said swollen
legs is a symptom of anemia and nearly one-third
(14.3%) recognized maternal and/or infant death as
the worst result of iron deficiency anemia during preg
nancy. The FGD participants further described more
symptoms and consequences of anemia during preg
nancy in stating:
“I came to realize that the swollen legs I had during my
last pregnancy was due to low blood count” [Olbalbal &
Misigyo-2nd Groups-Many].
Failure to Push the Baby Can Be Caused by Low Blood
Count
Some FGD participants associated failure to push the baby
and anemia as stated by one woman:
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Table 2 Micronutrient Knowledge Among Maasai Pregnant Women
Variables

Good

Moderate

Poor

2.2(3)
8.6(12)

6.4(9)
7.1(10)

12.1(17)
56.4(79)

1.4(2)

2.2(3)

3.6(5)

Swollen legs

57.1(80)

15.7(22)

8.6(12)

Dizziness
Headache

4.3(6)
2.1(3)

0(0)
5.7(8)

2.1(3)
4.3(6)

14.3(20)
5.6(8)

8.6(12)
30.7(43)

19.3(27)
21.4(30)

Plantains, chicken, Irish potatoes
Maize, sorghum, wheat, soybeans, rice

1.4(2)
1.4(2)

0(0)
0(0)

2.9(4)
17.1(24)

Carrots, pumpkin, green leafy vegetables, pawpaw, liver, cod-liver oil.

21.5(30)

0(0)

55.7(78)

0(0)

4.3(6)

50(70)

0(0)

3.6(5)

13.6(19)

0(0)

7.1(10)

21.4(30)

Skin diseases, infection, miscarriage, loss of eyesight.

0(0)

0(0)

100(140)

Confusion, loss of memory, heart diseases
Constipation, cancer, diabetes

0(0)
0(0)

0(0)
0(0)

100(140)
100(140)

Knowledge on Iron/Anemia (%, n)
Foods rich in iron
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Sorghum, wheat, rice and maize
Vegetables, fruits, legumes, beetroots and meat
Sunflower oil, sesame oil, coconut oil
Symptoms of anemia

Consequences of anemia
Maternal/infant death
Failure to push the baby
Knowledge on Vitamin A/Deficiency (%, n)
Foods rich in Vitamin A

Symptoms of Vitamin A deficiency
Headache, muscle cramps, poor hearing
Loss of memories, fatigue and poor appetite.
Night blindness, low immunity and dry skin.
Consequences of Vitamin A deficiency

“Pregnant women can get complications during deliv
ery due to lack of energy to push the baby caused by low
blood count” [Olbalbal-1stGroup-P6].
Another participant reiterated that:
“If you have low blood count you can start feeling
dizzy, have swollen legs and become weak” [Misigyo-1st
Group-P3].

Health Outcomes of Cultural Dietary Restrictions
During Pregnancy
Delivery of Low Birth Weight Babies Can Be Caused by
Food Restriction
The majority of women across all FGDs knew the health
outcomes of cultural dietary restrictions. They expressed
their different experiences on health outcomes after
reduced dietary intake during pregnancy as:
“After food restriction during pregnancy, I deliver(ed)
a low birth weight baby with poor health” [Olbalbal-1st
Group-P7].
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“Due to low dietary intake and food restrictions during
my first pregnancy, I failed to push the baby since I had no
energy to do so” [Misigyo-2nd Group-P8].

Source of Nutrition Knowledge During Pregnancy
TBAs, Nurses and School teachers are Our Nutrition
Informants
More than half of the participants mentioned traditional
birth attendants (56%) while 11.9% of the participants
indicated nurses as their primary source of nutrition infor
mation. A few participants stated schools (0.7%) and
radios/televisions (1.4%) provided them with nutrition
and health information.
This pattern was further confirmed during the FGD
with the majority of pregnant women mentioning their
TBAs as their informants:
“I was advised by a traditional birth attendant on diet
ary intake during pregnancy” [Olbalbal & Misigyo-1st
and2nd Group-Many]

Nutrition and Dietary Supplements 2020:12
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while a few mentioned nurses, and teachers as their
primary sources of nutrition information:
“I was advised to take vegetables, beans and fruits by
a nurse” [Misigyo-2nd Group-P1]
“I learned about anemia and health issues during preg
nancy when I was in school” [Olbalbal-2nd Group-P4]

Dietary Practices During Pregnancy
Foods Mostly Eaten During Pregnancy
A Pregnant Woman Ate Once in a Day
Almost half (49.8%) of the pregnant women consumed
porridge, while others ate wheat (15%), rice (16.2%),
and beans (19.1%). One participant explained her own
restricted dietary intake:
“I drink porridge once in a day and do a lot of activities
in order to reduce weight” [Misigyo-2nd Group-P3].
One woman stated the reason for reducing weight dur
ing pregnancy:
“As a Maasai pregnant woman, I am not allowed to eat
beans (legumes), meat, milk, rice in order to cut off weight
and have an easy delivery” [Olbalbal-1st Group-P1].
Furthermore, one participant explained what Maasai
women eat during pregnancy included:
“Pregnant women drink porridge, water or eat boiled
maize without adding anything once in a day to survive”
[Misigyo-1st Group-P3].

Dietary Intake of Fruits and Vegetables
Vegetables Smell Bad
More than half (59.5%) of pregnant women reported con
suming naturally grown African nightshade (mnavu) as
one of the vegetables despite its foul odor; while less

Figure 1 Fruits and vegetables consumed 3–4 times per week. More than half of
the study participants (59.5%) reported consuming African nightshade “a wild
vegetable” while 13.06% of the study population consumed spinach and amaranth
3–4 times a week. Moreover, 12.62% of the participants revealed taking oranges
while less than 1% took ripe bananas and mango 3–4 times a week.
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than 15% of the participant consumed fruits during preg
nancy (Figure 1).
“You have come in a rainy season, that’s why you find
us eating wild vegetables (wild African nightshade) as
they grow during this season” [Olbalbal&Misigyo-1st
Groups-Many]
“I know it is important to take vegetables during preg
nancy, but I don’t consume them because they smell bad”
[Olbalbal-2nd Group-P5]
Generally, the chi-square test found an association
(P=0.043) between nutrition knowledge and dietary practices
among the study participants, thus nutrition knowledge of
the participants has a direct link with their dietary practices.

Discussion
This study revealed that, overall the participants had good
knowledge of micronutrient, although they do not translate
this knowledge into dietary practices. The majority of
participants had better knowledge on iron compared to
Vitamin A, with knowledge of Vitamin A linked to sec
ondary school education. These findings align with the
Tanzania secondary school curriculum30 which incorpo
rates numerous nutrition and health topics (ie, digestive
system and its functions, food groups, nutrients and nutri
tional deficiencies (minerals, vitamins, protein, carbohy
drate)) while primary school education covers general
nutrition (ie, food groups).
In this study, participants demonstrated good knowl
edge of micronutrient, but they did not consume micro
nutrient rich foods other than African nightshade during
the rainy season, which occurs from March to May
each year. Moreover, participants from this pastoral
community had knowledge in micronutrients specifically
iron; however, those who had secondary education knew
Vitamin A as found in green vegetables and fruits hav
ing red or orange color which helps in eyesight/
improves vision and body immunity. This is a unique
finding as most previous studies did not suggest ade
quate micronutrient knowledge in a pastoral
society.9,18,31–33
Furthermore, participants mentioned swollen legs and
maternal/infant mortality as the symptoms and conse
quences of anemia during pregnancy. These findings
were in part supported by Klopovich who mentioned
swollen legs as one of the symptoms of maternal chronic
anemia/iron deficiency anemia.34 Additionally, Spronk
et al (2014) revealed that anemia during pregnancy can
lead to maternal and fetus mortality.12 Knowing the
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symptoms and consequences of anemia especially to
Maasai pregnant women ensures successfully knowledge
transformation and a good starting point for health workers
to advice pregnant women to consume iron rich foods and
supplements for a healthy pregnancy and future
generation.
Most participants chose TBAs (local midwives) as
their informants on nutrition/health information, which
aligns with a study done in Kenya that reported TBAs to
be good advocates of nutrition among pregnant women
advising them to take fruits and vegetables in order for
them to increase blood and energy.35 Traditional Birth
Attendants obtained their knowledge based on experience
from older TBAs and informal knowledge acquired
through the traditions and practices of the communities
where they originated.36 Other studies should be done to
study the source of TBA’s traditional nutrition knowledge
as, the nutrition knowledge they provide aligns with nutri
tion sciences.
Poor dietary micronutrient intake in this pastoralist
society may be due to cultural dietary restrictions, poor
attributes of the foods (ie, bad smell), lack of fresh and/or
minimal availability of vegetables and fruits in local mar
kets. Furthermore, all NCA residents are prohibited to
cultivate in conservation areas as per Ngorongoro Act of
1957 (Part IV, No 25), due to protection of sensitive nature
of ecosystem present in this area.37 Therefore, lack of
micronutrients foods, cultural food restriction, and prohi
bition to cultivate foods in NCA highly affects pregnant
women compared to other NCA residents.
Findings from this study are similar to previous studies
done in Ngorongoro which found low dietary intake during
pregnancy to be associated with cultural restrictions and
unavailability of fruits and vegetables.9,21 For those who
consumed vegetables, African nightshade “mnavu” was
commonly used. African nightshade is a wild vegetable
(grows naturally during rainy season) and it is known to
have high levels of potassium and iron.38 According to the
nutritional content of African nightshade, dietary intake may
increase the level of iron and potassium in pregnant women if
prepared in a manner that preserves the nutrients.39 More
studies should be done to reflect on the cooking practices of
vegetables and fruits in regard to the micronutrients lost in
order to come up with guidelines on how to prevent micro
nutrients loss in this community.
Study participants identified the health consequences of
food restrictions during pregnancy, such as delivery of low
birth weight babies and/or difficulty during childbirth (ie, no
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strength to push the baby). These consequences are highly
associated with low dietary intake. Similarly, a study from
Nepal depicted that low consumption of meat, beans, milk,
green vegetables, and food taboos can lead to delivering
low birth weight babies.40 Lack of strength in pushing the
baby during delivery attributed to low dietary intake was
contrary to the Lothian study (2009) that reported the lack
of strength in pushing the baby is associated with unre
leased catecholamine hormone caused by reduced produc
tion of oxytocin and endorphins hormones.41 Although
there are myths concerning lack of strength in pushing the
baby, scientific researches should be done to prove them.
This study had a number of limitations. The first lim
itation encountered was the communication barrier
because the majority could only understand Maa. The
need for translation may cause loss of meaning in some
cases. This limitation was also expressed by Nes (2010)
who found that a different language used during data
collection may be understood differently when translated
to another language for interpretation and publication.42
The second limitation was seen in the tool used in collect
ing food frequency. The Food Frequency Questionnaire
takes account of foods eaten in a past month period
which may be difficult for the participants to remember;
therefore, an interviewer used memory probes and cues to
improve accuracy of food data collected which may have
led to over reporting. Lastly, data collection was done
during the rainy season; this timing might have affected
results due to differences in food intake (for example,
during the rainy season wild vegetables like African night
shade is available for consumption).

Conclusion
The results of the present study show that the majority of
participating pregnant Maasai women had good knowledge
of iron and poor knowledge of Vitamin A; however, in both
instances, they do not translate the knowledge they have into
dietary practices. In order to ensure successful micronutrient
knowledge attainment, young girls should be encouraged to
continue with secondary school education, TBAs, as cata
lysts for knowledge transfer, should be given more nutrition
trainings especially on micronutrients intake during preg
nancy. Nutrition and/or health seminars should be provided
to all population groups in the pastoral society. In addition,
knowledge sensitization on the cost-effectiveness of healthy
vegetables and fruits intake should be done to engender
positive attitudes among pregnant women, lactating mothers,
and other women of reproductive age (15–49). Furthermore,
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the Government of Tanzania should introduce micronutrient
rich food-based interventions in communities living in NCA
where there are significant deficits in access to sources of
foods rich in micronutrients.
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