Milk consumption and growth of children in the
Kilimanjaro region in rural Tanzania.
An ethnographic research done through quantitative and qualitative methods.

Ida Ånestrand Grimstedt

VT-2013

Examensarbete, Grundnivå (kandidatexamen), 15 hp
Folkhälsovetenskap C: Teori och metod med tillämpning och examensarbete
Hälsopedagogiska programmet

Handledare: Gisela van der Ster
Examinator: Ola Westin

0

Grimstedt, I. (2013). Milk consumption and growth of children in the Kilimanjaro region in
rural Tanzania. An ethnographic research done through quantitative and qualitative methods.
Bachelor degree thesis, 15 hp. Study Programme in Health Education/Public Health.
Department of Occupational and Public Health Sciences: Faculty of Health and Occupational
Studies, University of Gävle.

Abstract
The aim of this study was to investigate milk consumption among children in a village in a
developing country where access to milk during childhood may be limited. Another aim was
to see if measurable information could demonstrate growth among children who drank milk.
The data was collected through anthropometric measurements on 66 boys and girls (aged 56). Nutritional data from a selected group of parents of the participating children were done
through 24-hour-recall, questions about meal arrangement, availability and attitudes about
milk were asked.
Result: Five-year-old girls who drank milk at home and in school were significantly taller
compared to girls (5 yr) who did not drink milk, as well as taller than the girls (5 yrs) who
drank milk only at home. Arm muscle area, and arm circumference was also significantly
larger among the girls (5 yr) who drank milk. No significant differences were shown among
the boys. Food consumption included more nutrients among children who drank milk, which
might contribute to the growth effect among the girls (5 yrs). Consumption of milk was due to
economic situations, access to school-milk or owning a cow.
Conclusions: Some significant differences among 5-year-old girls were shown. Poverty was
the main reason for not drinking milk, as well as lack of access to milk.
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Muhtasari
Lengo la utafiti huu ni kuchunguza unywaji wa maziwa kwa watoto kijijini katika nchi
zinazoendelea ambapo upatikanaji wa maziwa wakati wa utotoni unaweza ukawa shida.
Lengo jingine ni kuona kama taarifa zinazopimika zinaweza zikadhihirisha ukuaji wa watoto
wanaokunywa maziwa. Takwimu zilipatikana kutokana na vipimo mbalimbali vya mwili kwa
wavulana na wasichana 66 (umri miaka 5-6). Taarifa za hali ya lishe zilipatikana kutoka
kwenye kundi la wazazi wa watoto waliochaguliwa kushiriki katika zoezi hili kwa mzazi
kukumbuka yaliyopita masaa 24, maswali kuhusu mpangilio wa chakula, hali na upatikanaji
wa maziwa.
Matokeo: Wasichana wa miaka mitano wanaokunywa maziwa nyumbani na shuleni
walikuwa na urefu zaidi ukilinganisha na wenzao wa miaka 5 ambao hawanywi maziwa pia
warefu zaidi ya wale wanaokunywa maziwa nyumbani tu. Misuli na mzingo wa mikono ya
wasichana wa miaka 5 wanaokunywa maziwa nyumbani na shuleni pia ilikuwa mikubwa
zaidi ya wenzao wasiokunywa maziwa. Hakuna tofauti dhahiri iliyoonekana kwa upande wa
wavulana. Ulaji wa chakula kwa wale walokuwa wanakunywa maziwa ulionyesha kuwa na
virutubisho zaidi na hii ilichangia pia katika hali ya ukuaji haraka kwa wasichana wa umri wa
miaka 5. Unywaji wa maziwa ulikuwa na uhusiano na hali ya kipato kiuchumi, uwezekano wa
kupata maziwa shuleni au umilikaji wa ng´ombe.
Hitimisho: Baadhi ya tofauti kati ya wasichana wenye umri wa miaka 5
ulionyeshwa.Umaskini ndio sababu kuu ya kutokunywa maziwa,hali kadhalika upatikanaji wa
maziwa.

Keywords: maziwa,watoto,vipimo,nchi zinazoendelea,ukuaji
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Sammanfattning
Syftet med denna etnografiska studie var att undersöka mjölkkonsumtion bland barn i en by i
ett utvecklingsland där tillgång till mjölk under barndomen kan vara begränsad. Syftet var
även att se om mätbar information kan visa tillväxt hos barn som dricker mjölk. Data
samlades in genom antropometriska mätningar på 66 pojkar och flickor (5-6 år). Kostdata hos
en utvald grupp föräldrar till några av de barn som deltog i mätningarna har gjorts genom 24timmars-intervjuer, där även frågor kring måltidsordningen, tillgänglighet och attityder kring
mjölk ställdes.
Resultat: Femåriga flickor som drack mjölk både i skolan och i hemmet visade sig vara
signifikant längre än flickor (5 år) som inte drack mjölk, de var även längre än flickor (5 år)
som bara drack mjölk i hemmet. Armmuskelarea och armomkrets var också signifikant större
hos flickorna (5 år) som drack mjölk jämfört med de flickor som inte drack mjölk. Inga
signifikanta skillnader gällande tillväxten visade sig hos pojkarna. Matkonsumtionen var mer
varierad hos de barn som drack mjölk, vilket kan ha påverkat resultatet. Mjölkkonsumtionen
berodde på ekonomi, tillgång till skolmjölk, brist på mjölk och kunskap om mjölk.
Slutsats: Några signifikanta skillnader gällande tillväxten visade sig hos femåriga flickor.
Fattigdom var största anledningen till att inte konsumera mjölk, även brist på mjölk i
bostadsområdet. Barn som drack mjölk hade tillgång till mjölk i skolan och/eller i hemmet.

Nyckelord: mjölk, barn, antropometriska mätningar, utvecklingsland, tillväxt
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Introduction
Public health
The concept public health includes protective factors, health risks and habits of the
population, but public health also describes health, illness and death, according to the
National Public Health Committee in 2000 (Pellmer & Wramner, 2007). Within the concept
of public health, even accommodated patterns of inequalities in health can exist within a
population, which may be determined by social, environmental and / or economic conditions.
Health is determined before we are born, and through a lifelong good health, conditions are
created for economic development in a population. To reduce poverty and social injustice
investments in health must be done (ibid).
Onis et al. (1993) consider that in order to make it possible for countries to develop and create
a better and more stable health and a good standard of living among the population, it is
necessary with an optimal and safe child health. Through the growth of children, one can
define health and nutritional status. The food children receive will affect health, mental
development and physical growth, it also affects growth for the rest of their lives (ibid).
In order to improve the health of a population, knowledge is required about where you need to
take action. Public health research then becomes useful, and is briefly defined in the Acheson
report, 1998, as follows:
”Public Health sciences is the science and art of preventing disease, prolonging life and
promoting health through organized efforts of society.” (Acheson, 1998).
Public health and development
The World Health Organization (WHO) is an organization under the United Nations (UN)
mandate, which works to promote public health in the world through research, statistical
reports and contributes to actions. In 2005, WHO showed that one-third of the world's
children suffer from poor diet without proper nutrition, or infections caused by malnutrition
(WHO, 2012a).
For the development of the people in the world who are vulnerable due to, for example,
illness or poverty, there is a collective responsibility of the UN. By using the millennium
goals (Millennium Development Goals, MDGs) created by the UN, the global health could
strengthen. These targets were set in 2000 (hence the name) with the hope to be achieved in
1

2015. The goals aim to achieve or sustain human equality, dignity and gender equality and are
shaped in eight different areas (UNDP, 2012a). The first MDG is to reduce world poverty and
hunger with 50 percent by 2015. Malnutrition is a way to measure poverty and that makes the
two, poverty and hunger, linked together in one goal. Although the two can be connected,
poverty has fallen faster than hunger, which may be due to improper agricultural policies,
natural disasters and rising food prices (UNDP, 2012b).
The current situation shows that African countries south of the Sahara will not be able to
reach the target of halving hunger by 2015 (UN, 2011). Indeed, this region consists of many
countries with their various problems and assets, but improvements have been made since the
1990s in most of the countries (UNDP, 2012c).
Tanzania is a developing country in East Africa, south of the Sahara, and contained in the area
where the MDG goal of halving hunger by 2015 seems difficult. The incidence of
malnutrition in Tanzania is 34 percent of the total population, which in 2011 was estimated to
46, 2 million inhabitants (FAO, 2012; NE, 2012).
Nutritional status of children in developing countries
Latham (1997) describes that preschool and school children that grow up in developing
countries, especially those in rural areas, often live far from the school and may have to walk
a long way to get there. Children must start their walk early in the morning and in the worst
case without having eaten breakfast. The school may or may not serve lunch and if so, it is
usually a very simple meal. The only meal of the day can be in the afternoon or evening when
the children return home. Nutritional needs of the schoolchildren are therefore often unmet
(Latham, 1997).
When the body's minimum energy (caloric) and nutrient requirements are not met, the
condition can be described as malnutrition (WFP, 2012). To assess malnutrition, or the degree
of malnutrition, different measurements can be made.
In developing countries, anthropometric measurements are fast, simple and non-invasive ways
to obtain objective parameters (Goon et al., 2011) in terms of height, weight and
measurements of skinfold thickness. The anthropometric measurements can then be used for
assessing nutritional status. Using a skinfold caliper, a measurement of the skinfold thickness,
usually on the upper arm, is possible. This measurement, together with the circumference of
the upper arm, can be used to calculate arm muscle area (AMA). The AMA can then be used
2

to assess of malnutrition (Abrahamsson et al., 2006).
Milk and its nutritional aspects
Milk provides good energy because it is a nutrient dense food (essential nutrients/1000 kcal)
that all Swedish children should be offered in school (National Food Administration (SLV),
2007). Milk contains many important nutrients, including proteins, fat and carbohydrates,
vitamins such as riboflavin, vitamin A, vitamin B12 and vitamin D, and minerals such as
calcium, magnesium, selenium and zinc (Johansson, 2007). Calcium is necessary, inter alia
for the formation of teeth and bones, and therefore lack of calcium can promote growth
retardation, and over time it can lead to osteoporosis. The content of magnesium is also
essential for growth and for a range of biochemical and physiological functions of the body,
including calcium metabolism and protein synthesis. Even zinc is important for growth, as
zinc for instance regulates ("translates") the genetic code as well as is a part of the body's
enzyme system (Abrahamsson et al., 2006).
A small amount of milk or milk products of various types have been shown to have a
beneficial effect on the growth of schoolchildren in Kenya (Grillenberger, et al., 2003). Food
intake data indicated that the schoolchildren’s calcium intake was low, and that an additional
intake of only 300 mg of calcium through milk supplement could have a positive effect on
growth (ibid). Also Wiley (2007) describes milk as something beneficial that effect children's
growth, and points to the fact that a worldwide marketing of milk has taken place in recent
years, both in terms of production and consumption. The author therefore believes that milk
may have a future as something positive, related to health, wealth and strength (ibid).
Could milk have a beneficial effect upon health even for school children in Tanzania where
the presence of a very simple lunch is common? How is the availability of milk in a rural
areas in Tanzania and is it economically feasible to buy milk in families with a weak
economy? One of the goals of this study is to create a picture of the conditions concerning
milk for school children in rural areas in Tanzania. Another goal is to see if it is possible to
measure differences in nutritional status of children who drink milk, compared to children
who do not drink milk. As the researcher got information about a Milk Dairy situated in an
area of Tanzania, the field study was possible in that specific country.

3

Aim of the study
The aim of the study was to investigate milk consumption among children in a village in a
developing country where access to milk during childhood may be limited. The aim was also
to see if measurable information could demonstrate growth in children who drink milk in this
area.
Main questions
• Can anthropometric measurements demonstrate differences in children who drink or do not
drink milk respectively?
• Can preschools / schools be a possible venue where children gain access to milk in a
developing country?
• What attitudes may exist about milk in rural areas in a developing country like Tanzania?
• How can the food consumption and meal pattern look like (through a glimpse) on the
countryside in a developing country like Tanzania?
Theoretical concept
Ethnographical approach
The collection of empirical data was carried out with an ethnographical orientation. The point
was not to describe how things ought or could be, it was more about understanding another
way of life, compared to the living in a well-developed country.
“The purpose of ethnographic research is to describe and interpret cultural
behaviour”.

(Wolcott, 1987, p. 5)

Other ingredients that Wolcott (1987) also describes in an ethnographic research is “being
there” and to get a “feeling” for the people and the settings, to have a look around (ibid).
The ethnographic method was a way of controlling the findings that can explain the
behavioural indicators (Sandelowski, 1986).
Further, ethnography research is relevant for studies that include a diversity of data, both
through qualitative and quantitative methods, interviews, field notes, measures and analyse
(Padgett, 2012).
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Method
Approach
The study was empirical, and naturally experimental, with a quantitative as well as a
qualitative approach. The study design was of descriptive, exploratory and comparative
character (Padgett, 2012). The quantitative method was used to collect anthropometric data in
order to compare differences in the growth of children who were drinking or not drinking
milk respectively. The qualitative part of the study was to provide a descriptive picture of the
children’s conditions concerning milk and other food to gain knowledge about contributing
factors, which may influence the growth of children (ibid). Using 24-hour-recall interviews
with the parents of children who participated in the study, this information was collected.
Questions about meal patterns and the availability and attitudes to milk were also submitted to
the families (Appendix 1) (Abrahamsson et al., 2006).
The aim of using mixed methods (quantitative and qualitative methods) was to enlarge the
understanding of the study area (Padgett, 2012) and to be aware of possible bias. This
includes other elements that also may affect children’s growth and to get a broader picture of
the people’s situation, both at home and in school, considering food and access to milk, in
order to get a holistic understanding (Backman, 2008). A mixed method approach is likely to
increase the relevance of the findings (Padgett, 2012).
Sample selection
In order to obtain information that could answer the study questions and purpose, selection of
location and informants has been made from a purposive sampling. This was done by
deliberately finding respondents in a place where necessary information was possible to
obtain (Padgett, 2012), which thus was a place in a developing country where access to milk
for only a small group of children was to be found. Furthermore a criterion sampling was
required regarding the informants at the location; this criterion was children in the age of five
or six years old, who drank, respectively, not drank, milk and lived in the area around
Mbokomu, in the region of Kilimanjaro, Tanzania. In this region a Milk Dairy was situated,
thus access to milk existed for some school children in the area. Criterion sampling was also
needed to find the informants for the interviews, parents to the children in the sample group.
To reduce the risk of bias, it was important that living conditions were relatively equal for
both groups, i.e. living in the same area and under approximately the same economic
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conditions. Nomination sampling was also required, where a person with appropriate
knowledge could mention persons who could fit the study criteria (ibid). This was an older
person who lived in the area and knew families through her work in the village church. This
person helped finding children who did not consume milk. Only a few children who did not
consume milk could be found in that area, implying that another old person in a nearby
village with the same knowledge was asked for help. This new person presented children who
fit the inclusion criteria and did not consume milk, in the nearby village. Due to the
difficulties to find children how did not drink milk, as most of the children in the area had
milk in school, is the reason of the short number of children at the age of six years.
The particular age group was chosen because the children might have started school or
kindergarten, meaning that some children had had access to milk. The reason for this age
group was also because it may be difficult to detect anthropometric differences among
children up to five years, since the arm range is basically unchanged from one year to five
years of age (Abrahamsson et al., 2006). Therefore the group of five and six year olds was
suitable for the study. This meant that children who drank milk, either from the dairy at
school or from their own cows at home, and were aged five or six, were compared with
children of the same age who did not drink milk.
All parents of the children in the sample groups were asked to participate in the study and also
to provide an approval that their children could participate in the study. An information letter
was distributed to the parents (Appendix 2), either through the teacher in school/kindergarten
or by the children who brought the letter home. The information was about the researcher, the
aim of the study and a question of consent to allow their collaboration and acceptance that
their child could be involved in the study. The letter also included a question whether they
themselves were willing to participate in an interview. The parents who consented to the
study signed and submitted the form back to the teacher. After that it was possible to create
the study groups for the anthropometric measurements and the interviews (Research Council,
2002; Padgett, 2012). There were not enough children in kindergarten that did not consume
milk, which meant that parents who did not have children in school or kindergarten, but in the
same age and area were asked to collaborate.
It was not possible to interview all the parents, both because of lack of time, distance and
scarce knowledge of where they lived.
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Data Collection
The field survey implied collecting growth measurements data of as many children as
possible during the time available, in combination with children who were able to attend. The
aim was to find children of the same age and also to find the same number of girls and boys
who were drinking or not drinking milk respectively.
During data collection, an interpreter was always available for the researcher. The interpreter
was involved in all data collection, providing assistance in translating Kiswahili into English,
both during the data collection among children and during the interviews with the parents.
The interpreter was not tied to any kind of interest in the study. An approval from the village
executive in the area had to be signed before the study could be conducted (Appendix 3).
The anthropometric measurements were made on a total of 66 children in the age group five
and six years, 36 boys and 30 girls from one school and one kindergarten as well from family
homes in Mbokomu District in Moshi, North Eastern part of Tanzania.
During two days, data was collected from 34 children, both boys and girls. The measurements
took place in the classroom where the children studied. These children drank milk both at
school and at home (according to the school and the children) and these children belong to
group 1.
One day was needed to collect measurements from 14 children in a kindergarten nearby, both
boys and girls. The children were only consuming milk at home (according to the
kindergarten teacher and the children), in different amounts per child, and these children
belong to group 2.
The remaining 18 children, boys and girls, were examined in their homes during two days.
This group did not yet consume milk (according to the parents), and the children had not yet
started school or kindergarten. These children belong to group 3.
Materials and Anthropometric Measurements
The quantitative data collection took place in two schools/kindergarten where all
measurements were conducted in the classrooms.
Body weight was measured in kilograms; height was measured in centimetres, as well as arm
circumference (AMC) while triceps skinfold thickness (TSF) was measured in millimetres.
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Height and AMC were measured with a tape measure and weight was measured using a
portable digital weighing scale (Tanita model 1631, Corporation Tokyo, Japan). TSF was
measured using a caliper (Defender Body Fat Caliper, Sequoia, Fitness Products, USA) over
the triceps.
The height of the participant was measured against a wall, with the tape measure put on to the
wall. Feet together, without shoes and heels back against the wall, head looking straight ahead
and chest upright. The height was measured to the nearest millimetre. Body weight was
measured using a weighing scale. The weight was taken at 09.00-12.00 am, without shoes and
heavy clothing. Weight was measured to the nearest 0.1 kilogram.
All children were asked if they where left or right handed, since arm circumference and
triceps skin fold should be measured on the least active arm hanging relaxed, usually the left
arm. All children were right handed. The measurement was taken over the triceps muscle, at a
point marked, halfway between scapula (acromion) and the elbow (ulna protruding part). The
tape was used to measure the arm circumference, to the nearest millimetre. At the same spot
over the triceps by using a skinfold caliper, triceps skinfold thickness was measured three
times to the nearest millimetre. The mean value of the three measurements was used for
analyses. These measurements provide an indirect measure of body fat (Frisancho, 1981;
Abrahamsson et al. 2006). Arm muscle area (AMA) is based on the measurements of AMC
and TSF according to the formula:
AMC (mm) ⁄ π – TSF (mm) = Arm muscle diameter (mm)
π ⁄ 4× (arm muscle diameter)2 = AMA (mm2)
(AMC)2 ⁄ 4×π – AMA = AFA (mm2)
This formula assumes that the form of the arm is cylindrical (Frisancho, 1981).
The participants who were visited in their home went through the same procedure of
measurements. The place for the height measurement was where the most flat ground could
be found with the tape placed on the wall or door where the child could pose. The caliper and
weight scale was carried to the family house, and the weighing scale was placed on the
ground where it was as flat as possible. Arm circumference and triceps skin fold were
measured at the same time and in the same way as the previous groups.
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Collection of qualitative data
All parents of the children who participated in the surveys were asked to participate in an
interview regarding the children's meals/food as well as questions about milk. All families
except one agreed to an interview. The selection of families for the interviews were made by
requesting the chairman of the area where the families lived, the chairman in turn could then
lead or explain the way to the family’s house.
The qualitative data collection of the study was conducted through semi-structured interviews
with some parents of children in the sample groups. This meant that all participants were
given the same interview conditions, current issues and structure, however depending on
whether or not they consumed milk in the family, or if they had cows at home or not. This
interview form created openness and a deeper understanding about nutrition conditions in the
families (Gillham, 2008).
Interviews about the diet of the children were conducted with 25 parents in total, having
children participating in the survey. All interview questions were asked to the mother of the
family, who was the parent most often present at home. Thirteen interviews were made with
families whose children consumed milk in school or/and at home, while 12 interviews were
conducted with families whose children did not consume milk.
To get a hold of the families who did not consume milk, the criterion sampling, and
nomination sampling was used (Padgett, 2012). One of the older persons (mentioned earlier)
had some idea about the families’ condition considering milk consumption in the village next
to the earlier studied group. The families were questioned personally if they would like to
participate in the study, this was done by a visit from the researcher, the interpreter and the
person who knew them.
The interviews concerned food consumption during one day, 24-hour-recall, which included
questions about the "yesterdays-diet" of the child, thus creating a picture of the children's
eating habits. Furthermore, during the interview, questions were asked about the order of the
meals and the availability and attitudes to milk and if the family had any milk cows
(Abrahamsson et al. 2006). The questions aimed at gaining knowledge about what other foods
/ nutrients than milk which could affect the growth of the children, and to understand the
availability and relationship to milk among villagers (Appendix 1) (ibid). The interviews were
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also made to get an idea of the context that children in the rural area with a milk dairy were
living under.
The interviews lasted from15-30 minutes depending upon if the family did drink milk or not
or/and if they had milk cows at home. The time difference regarding the interviews was due
to groups 1 and 2, since they were asked more questions about milk and cows. The interviews
took place at the participant’s home, except four interviews which were conducted in one of
the school teacher’s office, because it suited these families better, since the question had been
asked where the interview would be best suited for the participant.
The interpreter asked all interview questions to the participants, who then translated all the
answers from Kiswahili into English. The answers were directly written down on paper by the
researcher. Follow-up questions that came up were possible for the researcher to ask with help
from the interpreter who asked the question directly in Kiswahili to the participant. All
interviews where also tape-recorded with the participants' approval (Graneheim & Lundman,
2004).
Data Analysis
The quantitative data of the study has been analysed, first of all by counting all the data.
Based on height and weight, body mass index (BMI) was calculated by the formula; body
weight in kilograms divided by the square of body height in meters, kg/m2. By using the arm
circumference, measurement of muscle and fat status could be calculated (Abrahamsson et al.
2006). To bring out the indirect measure of total body muscle, the calculation of arm
circumference and triceps skinfold yielded arm muscle range as follows:
AMC (mm) ⁄ π – TSF (mm) according to Frisancho (1981)
This calculation was processed in Microsoft Excel and presented in tabular form (Backman,
2008). The results of the anthropometric measurements were then compared between children
who drank milk (in various amounts) with children who did not drink milk. To find out if
there were significant differences between the groups a Student t-test was done. By making
the Student t-test differences between the groups could be detected, a p-value of < 0,05 was
considered statistical significant (Andersson, 2006).
The qualitative data of the dietary information was analysed according to thematic descriptive
approach and presented as a meal scheme in the text and in tables according to the themes that
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emerged (Graneheim & Lundman, 2004; SLV, 2011; Abrahamsson et al., 2006). The
ethnographic research describes the living conditions and environment for the children
(Padgett, 2012). Transcription of the interviews was made together with the interpreter, both
through notes from the interview sessions and the recorded material (Graneheim & Lundman,
2004). Throughout the data, selected parts were written down, and the content analysis
summarized the interviews, where meaningful units formed themes, which then have been
condensed into different codes that were appropriate for the study questions. Through this
analysis, similarities and differences regarding the 24-hour-recall interviews and other food
habits, emerged (ibid). Some codes constitute the sub-headings in the result section of the
thesis; it shaped the structure of the result. Themes are presented in tables together with
subthemes (Padgett, 2012).
Ethical aspects
By taking into account the ethical aspects of the Swedish Research Council (2002), among
other things, the study's purpose and procedures was communicated to the participants.
Knowing that participation was voluntarily and that participation could be discontinued at any
time during the study, if the participants wished, the information requirement was mediated.
The next consideration was to obtain the consent of those who wanted to participate in the
study. Approval of the study had to be given from the village executive that the study could
be done at the location where collection of data was to be done (Appendix 3). The parental
consent to participate had to be collected and also whether their children were allowed to
participate in the study survey. Parents were also given the conditions under which they
would participate. Confidentiality requirement implies that the researcher has taken into
consideration that the participants were not to be identified by outsiders. Finally, the nonprofit requirement has been contemplated, whereby all data collected about individuals has
only been used for the study object and purpose. The interpreter who was present during the
study was also aware that confidentiality should be respected (Swedish Research Council,
2002).
Another ethical issue worth considering when collecting data was that the children in the
study, who did not consume milk, eventually would receive milk. This was important in order
to know that all children would have the same opportunity to milk, and not be taken
advantage of because they did not have access to milk. The researcher made sure that the
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participating children, later on would start in a school where they would get milk sponsored
once a week and given the possibility for the parent to buy once a week.
Study area, living conditions in one part of rural Tanzania
The study was conducted in Mbokomu District in Moshi, North Eastern part of Tanzania, and
the environment of this place will give the condition for the study results.
The study area was on the slope of Mt. Kilimanjaro and this region has a tropical wet and dry
climate. At the time of the study, October and November in 2012, it was dry session. The
population usually lived from their own agriculture, some with livestock keeping, animals like
cattle, goats, pigs and fowl. Most of the inhabitants grew their own vegetables and some had
banana trees and coffee plants on their soil.
The houses were often situated on a slope with a small path to get there. The majority of the
houses were only accessible by foot. Mostly there was more than one house on the family’s
property, one house for sleeping and often with a sitting area like a living room or dining
room. One wooden shed for cooking with open walls or opened roof, so that the smoke from
the fire could come out. All families cooked their food over open fire. There were some sheds
for the animals, crafted with planks or sticks. The dwelling house was usually made from
soil/mud, even the floor, although some houses were made from cement.
A market was held twice weekly, which was situated downhill the slope, near the main road.
To reach the market, people had to walk or take the small public bus or else pay for a
motorbike taxi. Grocery stores were also situated close to the market area. Smaller shops
could be found on the road up the mountain, with items such as toilet paper, soaps, sodas,
water and sweets. Some of the small shops also sold flour and corn meal and a few vegetables
of the season. Coming home with purchased food was not easy, a long way mostly uphill.
During the rainy season, it was a slippery and muddy road, maybe even impossible to go
anywhere some days. Another dilemma was that it was not common to have a fridge at home,
either due to no electricity in the house or the high cost of buying a fridge, therefore not easy
to keep fresh food at home, especially not under the hot periods of the year.
Milk and milk products were possible to buy for families who lived close to the Dairy. The
Dairy was in one of the small villages in the area up the mountain and those who bought milk
there mostly lived nearby. However, if the family itself or a neighbour had cows, it was
possible to get fresh milk, although they were not sure to get milk every day and if so, usually
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only in small amounts. Milk for schoolchildren was distributed with the "milk car" to seven
schools on the slope around Mbokomu district, close to where the Milk Dairy was situated.
One particular day of the week, the Swedish Church sponsored the milk. If the children’s
parents could pay for milk one day a week, these children could get milk twice a week.

Result
The result present tables from the anthropometric measurements, categories from the
interviews with some explanations as well as tables.
Anthropometric outcomes
Study groups: Children who drank versus children who did not drink milk
The statistical outcomes of the anthropometric variables in children, who consumed milk
versus those who did not, are divided into three different groups according to milk
consumption (as described earlier). Children in group 1, Table 1, consumed most milk,
almost everyday at home and in addition to that, once or twice a week at school. Group 2,
Table 2, consumed milk at home, mostly every day and group 3, Table 3, did not drink milk
at all. The tables present the average anthropometric outcomes, according to sex and age.
Table 1
Average anthropometric outcome variables in children who drank milk in school and at home, n=34
Sex and age groups
Variable
Boys age 6
Boys age 5
Girls age 6
Girls age 5
n=13
n=6
n=12
n=3
Height (cm)
113.2
108.1
112.8
Weight (kg)
18.4
18.1
18.3
BMI (kg/m2)
14.1
15.4
14.2
AMC (mm)
157.5
163.5
160.5
TSF (mm)
6.4
7.4
7.6
AMA (mm2)
43.7
44.7
43.6
AFA (mm2)
473.6
573
563.9
BMI= Body mass index, AMC= Arm circumference, AMA= Arm muscle area, TSF= Triceps
skinfold, AFA= Arm fat area

114.9
18.1
13.7
162
6.9
44.7
523.1

A total of 34 children aged five and six drank milk both at school and at home. Most of the
children drank milk everyday at home, but in different amounts and once or twice a week in
school. Once a week, the milk was sponsored and given in school, free for all the children.
The second time occurred if the parents paid for the school milk. The amount of milk each
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time was 250 ml, and the parents had to pay 150 shilling for that, which is about 0.09 USD
(2013-02-17).
Table 2
Average anthropometric outcome variables in children who drink milk at home but not in school, n=14
Sex and age groups
Variable
Boys age 6
Boys age 5
Girls age 6
Girls age 5
n=1
n=8
n=0
n=5
Height (cm)
117
109.8
107.5
Weight (kg)
19
17.8
16.8
BMI (kg/m2)
13.9
14.5
14.0
AMC (mm)
168
163.3
165.6
TSF (mm)
7.9
7.0
7.9
AMA (mm2)
45.6
45.0
44.8
AFA (mm2)
614.8
545.1
610.5
BMI= Body mass index, AMC= Arm circumference, AMA= Arm muscle area, TSF= Triceps
skinfold, AFA= Arm fat area

A total of 14 children, nine boys and five girls aged five and six did not drink milk in
school/kindergarten. These children consumed milk at home, in different amounts per child,
but mostly every day.

Table 3
Average anthropometric outcome variables in children who did not drink milk, n=18
Sex and age groups
Variable
Boys age 6
Boys age 5
Girls age 6
Girls age 5
n=3
n=5
n=4
n=6
Height (cm)
115.8
105.2
113.4
105.7
Weight (kg)
18.1
15.8
18.8
15.3
BMI (kg/m2)
13.2
14.1
14.2
13.5
AMC (mm)
161.3
153.4
161.0
150.0
TSF (mm)
5.5
5.8
6.7
6.3
AMA (mm2)
45.8
43.1
44.6
41.4
AFA (mm2)
424.4
413.9
500.7
449.9
BMI= Body mass index, AMC= Arm circumference, AMA= Arm muscle area, TSF= Triceps
skinfold, AFA= Arm fat area

A total of 18 children, eight boys and 10 girls aged five and six, did not yet consume milk,
neither at home nor in school or kindergarten.
Students t-test revealed that 5-years-old girls from group 1 were significantly taller (114,9
cm) compared to 5-year-old girls from group 3 (105,7 cm) (p < 0,05), as well as taller than the
girls from group 2 (107,5 cm) (p < 0,05). Arm muscle area, and arm circumference was also
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significantly larger among the 5-year-old girls from group 1 (44,7 mm2) compared to the girls
from group 3 (41,4 mm2) (p < 0,01), and AMC-162 mm, AMC-150 mm (p < 0,05). In other
words, it appears that there were differences among five-year-old girls who drank milk (group
1), but not among the boys. In the case of six-year old boys who drank milk, it appeared that
the taller they were, the greater arm fat area they had. This was the only significant correlation
among the boys (p< 0,02).
Food situation among children in the studied area, in rural Tanzania
A total of twenty-five interviews were made with parents to children from the different milkdrinking groups. The 24-hour-recall interviews are divided into two groups: one group with
parents to children who drank milk at home and/or in school, n=13 (group 1), and the second
group with parents to children who did not drink milk at home nor in school n=12 (group 2).
The results showed how an ordinary day could look like for a child in the studied area, in a
part of rural Tanzania, regarding food consumption (see Table 4). The purpose for keeping the
groups apart was to detect if there were other differences in the families’ food consumption
than merely having milk at home or not, and to be aware of what other types of food that also
could affect the growth.
24-hour recall/food pattern
Usually, all children in both groups had a morning meal before school (if they were in
school). The children went to school at around 7.00 am, which meant that the morning meal
was eaten before that time. Walking distance to school/kindergarten was between five and 30
minutes for group 1, and about 15-30 minutes walk in group 2. Leftovers from the day before
were a common type of dish in the morning, which mostly was ugali, stiff-porridge,
sometimes eaten with fried vegetables or with a meat sauce. The schoolchildren were given
porridge in school, which was the same for the children in kindergarten. All children had
access to water from the school or kindergarten water tap. The majority of the children had
something to eat when they came back from school. Food that was eaten after school was
named as lunch. In the evening, almost all children had a big meal. The normal habit for most
families was to eat the biggest meal in the evening and it was mostly eaten together with the
whole family.
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Typical food concerning both groups
The most common dishes in group 1 were: Ugali, stiff-porridge, with fried vegetables, mostly
green vegetables with onion; Ndizi, a stew of whole cooked bananas (plantain) with meat and
vegetables; Kiburu, plantain and bean stew; Wali maharagwe, cooked rice and beans together;
Mtori, grinded plantain with meat and vegetables was also mentioned and chapati, fried bread
(like a pancake) that often is eaten with meat or sauce. Fried egg was mentioned once. All
meals were eaten together with water, some had tea or milk and one mentioned fruit juice
together with the meal.
The dishes that were most common to cook in group 2 were: Ugali, Kiburu, Wali
maharagwe, Ndizi, and Mtori (see above). All meals were eaten together with water, or tea in
the morning.
Fish was seldom reported; only two of the 25 families had had fish as a meal at the time of the
interview. Some type of staple food was always served together with the vegetables, meat,
beans or whatever that was served, mostly; Ugali, plantain, rice, porridge, bites (fried bread),
or chapati. In the families, the mother served the food most of the times and the father was the
one who started eating. Most families had food enough to serve more than once.
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Table 4 Food intake for children aged 5 and 6
Outcome from 24-h recall interviews
Type of milk group

Group 1 - Consumed milk

Group 2 - No milk

N=13

N=12

Number of children who ate a
morning meal

12 of 13

9 of 12

Before 7.00 am

N=1 only tea
n=6 leftovers
n=1 porridge
n=4 bites
n=1 white bread with butter

n=2 only tea
n=4 leftovers
n=1 porridge
n=5 bites

Everyone drank tea
in the morning

Most of them with milk and
sugar

Most of them with sugar

In school
11.00-13.00 am

Porridge - with milk twice a
week (if the parents paid once)

Porridge - no milk

Kindergarten
10.00-11.00 am

Porridge - no milk

Porridge – no milk

Lunch at home
14.00-15.00 pm

12 of 13 children ate lunch after
coming home from school

11 of 12 children ate lunch after coming
home from school

Evening meal
19.00 - 20.00 pm

All except one had an evening
meal

All except one had an evening meal

Type of food
All meals were eaten with staple
food

77 % ate different food
compared to lunch

50 % ate different food compared to
lunch

Children who had food
containing protein

92 % once/day

67 % once/day

77 % twice/day

17 % twice/day

85 % per day

91 % per day

Children who had food
containing vegetables

Food consumption during the day for children in group 1 (Table 4)
Children mostly ate leftovers in the morning together with tea, which most of them drank with
milk and sugar. The second next common morning meal was bites. The porridge eaten in
school/kindergarten was made from maize, ground-nut, sorghum, millet and wheat. Some of
the children had milk together with their porridge.
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There was one child, who only ate lunch if there were any leftovers at home. Twelve of 13
families served different food for dinner compared to lunch, and all except one child ate a
meal in the evening. Mostly, lunch and evening meal contained some kind of protein. The
protein came from a variety of meat, beans, milk and eggs. It was also common that the meal
had vegetables as an ingredient.
Food consumption during the day for children in group 2 (Table 4)
From the 24-hour recall interviews, it was shown that common food in the morning was bites,
or leftovers. Two children had no food in the morning, only tea. It was common to have sugar
in the tea, except one family who could not afford to buy sugar. The porridge served in
school/kindergarten was made from the same ingredients as in group 1. Almost all children
did eat food/lunch at home, and had a meal in the evening. It was common that the mothers
cooked enough food, both for lunch as well as for the evening meal. The children often had a
vegetarian meal, always together with staple food. It was more rare for children in group 2 to
have a protein-containing meal more than once per day. The most common protein source
was beans, the second most common was meat.
Possibility of milk
Concerning the possibility of milk consumption in group 1, most of the children had access to
milk, both at home and in school.
Table 5 The amount of milk consumption at home and in school, group 1
Access to milk

Number of children

Milk in school/kindergarten & home

10

Milk only in school

2

Milk only at home

1

Milk was served mostly everyday at home, after that, three days a week or twice weekly. Two
children had milk less than twice a week at home.
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Table 6 Reasons for buying milk in school
Subthemes
Theme 1
Health
Reasons
Theme 2
Responsibility
reasons
Theme 3
Outcomes

For the child
health

Better IQ

Follow the school rules/school
program

So that her son does not feel
left out without milk

Variety of food

More willing to go to school

Buying milk for the child to drink in school
As can be seen in Table 6, some parents said that they bought milk for their children because
they followed the school rules, or the school program, for the child to drink in school when
they serve porridge. Other parents said that they bought milk so that the child would become
healthy and have a better IQ.
Other reasons were that the child got milk instead of beans as they had before. Another reason
was that the child would get a variety of food when it drank milk both at home and in school.
Words from one mother with no possibility to have milk at home:
“My reasons to buy milk for my child is that he gets better health and when there is milk
in school the boy is more willing to go to school, he will not miss that day”.
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Table 7 Reasons of buying milk from the families who consumed milk at home
Subthemes
Theme 1
Benefit in
health

Get good
health

Theme 2
Benefit in
development

Grow well

Builds strong
body

Look healthy

Not get sick

Acts well/good
behaviour

Goes to school

Better
intelligence
(IQ)

Don’t get
hungry so quick

Theme 3
Disadvantage
of milk

Unknown
effects

Said by two mothers whose children consumed milk:
“When my child is sick I can heat some milk and at least the child can drink that and
then she get appetite to eat other food as well, it is hard for her to eat when she is sick”.
“The children doesn’t get hungry so quick after having milk together with the meal”.
One mother said that the disadvantage regarding milk was that she did not know if her son got
his skin rash from milk consumption, that is whether he had developed an allergy towards
milk or not. She would not like him to stop drinking milk to find out, so she will just let him
drink milk because she said that it is good for his health.
To have a cow at home
Forty-six per cent of the milk-drinking families had a cow at home, while the families who
did not drink milk, had no cow at home, except for one family, who had a calf. The families
having cow/s consumed milk at home almost everyday. They said it was hard to find food for
the cow/s. It either took a long time to gather all their food, or it was expensive to buy. The
number of cows at home varied from one to four. The cow keeper mostly drank (or cooked)
the milk from their cow/s at home. If there was some milk left after the family had consumed
it, they sold some milk to their neighbours. Two of the families brought their cow milk to the
Milk Dairy in the region, to get money for it.
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Milk difficulties
Regarding the families in group 2, seventy-five percent of the children were in school or
kindergarten where no milk was served. Twenty-five percent had not yet started kindergarten,
meaning that some of them stayed at home where they did not have access to milk.

Table 8 Reasons for not consuming milk
Subthemes
No cow at home

Theme 1
Economic

Poverty

Theme 2
Living area

Lack of milk

No trust in hygienic
Milk

Theme 3
Human differences

Bad taste

No trust in hygienic
Milk

Register fee

No milk in school

Economic situation and living area
The main reason for not having milk at home for the children was poverty; the families did
not have money to buy milk or to keep a cow at home. Then there was a lack of milk in some
areas, which made it hard to get hold of milk. One family had a child who did not drink milk
because he did not like the taste of it. There was also some fear in trusting that the milk was
hygienic in the small shops where they could buy milk.

“To buy milk from a person with a cow I have to pay a register fee to get the milk and
that will be very expensive”.
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Attitudes and information about milk
Nutrition of milk
Most milk-consuming mothers (group 1) had received their nutritional information about
milk from Medical Care. Some got the knowledge from the Milk Dairy in the village, some
from their parents and a few from their own school period. Two parents had no information
about milk. The nutritional facts that the mothers knew concerned- vitamins, protein, calcium,
fat, minerals and iron.
In the families who did not consume milk (group 2), most mothers knew about the nutritional
value of milk from their own school years and from Medical Care.
“The doctor and nurse have informed that it is good for my child to drink milk”.
Some just got information about milk from the media, radio or newspaper and some from
friends. Three parents in this group (group 2) did not have any information at all about milk.
The nutritional facts that these parents knew concerned vitamins, especially vitamin A, one
said vitamin A and C (it was the father of the family, the only father who was present during
the interviews and this was also the only question he answered). Protein and fat were also
mentioned as nutritious.

Discussion
Discussion of results
The above study, to my knowledge, is the first empirical and natural experimental study with
a mixed method as approach in order to examine milk consumption among children in a
developing country like Tanzania. Further, the aim was to see if measurable information
could show growth among these children. With an ethnographic approach, a holistic
perspective concerning milk consumption among the children showed that the consumption of
milk was due to several different reasons; economic situations, which determined whether the
family owned a cow or not, the living area, access to school-milk, lack of milk as well as lack
of knowledge. The milk consumption could also be restricted by fear of non-safe hygienic
milk. Milk consumption among the children turned out to be effected by numerous factors,
and also appeared to be consumed in different amounts per child. There were also some
children with entirely limited resources of consuming milk, as well for the entire family.
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The anthropometric measurements of the children showed statistically significant growth
differences among the five-year-old girls who were drinking milk in various amounts
compared to the girls who did not drink milk. The differences were shown in height; the girls
who drank milk were taller than the girls who did not drink milk. AMA was also significantly
larger among the five-year-old girls in group 1 compared to the girls in group 3. Further, the
arm circumference was significantly larger among the five-year-old girls in group 1 than girls
in group 3. However, no significant differences regarding growth among the boys were
shown. The only significant correlation among the boys was in the case of six-year old boys
who drank milk, it appeared that the taller they were, the greater arm fat area they had.
Molgaard et al. (2011) as well as Hoppe, et al. (2006) point out the positive associations
between milk intake and growth in children. The positive growth effect has been shown both
from intervention studies and observational studies in low- and high-income countries.
According to Wiley (2005) the best test of milk and growth relationships is by controlled
supplementation studies, intervention studies with milk as a supplement, with controls at
baseline and after some time. The author also describes studies of milk and its effect on
growth to be most significant regarding height among children less well nourished (Wiley,
2005). In this case, it might be that when the five-year-old girls from group 1 started to get
milk in school, the growth effect might have been more effective if these girls had had a poor
diet before. No information was collected concerning this issue. This implies that food
consumption at home may have had effect on the growth differences among the girls.
Concerning that no significant difference was shown among the boys might be that they got
more food than girls at home. Maybe because the parents thought that the boys needed more
food, example due to more physical work/help from the boys at home. This could be the
reason why no difference among the boys was shown, because they might have got a better
amount of food compared to the girls even before milk was applied to their food consumption.
However, the different amount of food between boys and girls was not investigated in this
study.
The largest group of children who drank milk turned out to be those who drank milk at school
and at home (group 1). As was shown, most children had access to milk both at school and at
home, and mostly every day at home. Though the amount of milk differed between the
families, and to interpret the amount of milk consumed was difficult. In some families, “to
drink milk everyday” could be a tablespoon of milk in the tea in the morning, while other
families used milk for cooking or together with porridge, rarely a full glass of milk was drunk.
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Another group was the children who only drank milk in school, not at home. Parents who
where willing to pay for the milk in school did it for different reasons, but mostly due to a
wish of better health for their children. This might have been a sensitive event for parents who
could not afford to buy milk for their children. One mother mentioned that she paid the milk
so that her child would not feel left out, since the other children got milk that their parents had
paid. What happens if the parent does not have the money to pay, as it appeared in group 2.
The main reason for not buying school-milk, or milk in general to the child, was due to
poverty. Some schools in Tanzania may not have the opportunity to have access to milk in
school, neither to buy nor get for free. As mentioned earlier, Latham (1997) described that
schools in developing countries may or may not serve lunch to the children. It turned out that
the schools and kindergarten of the studied children had porridge every day, but only some
children got milk thanks to the Milk Dairy. The studied village may have had a great
advantage of having milk for children in school, despite that only a few children in the study
showed differences in growth, possibly due to milk. However, bone density was not
investigated in this study, since the content, of calcium in milk may have a positive effect on
bone mass (Wiley, 2005).
As Latham (1997) describes, school children in developing countries, especially in rural
areas, often live far away from school. This appeared to be the fact also in the studied area,
and even the youngest children had to walk through the forest, sometimes alone, to get there
and back. Latham (1997) also point out that the only meal of the day could be in the afternoon
or evening when the child comes home, that seemed to be the case even in this study.
However, it was shown that most of the children ate a meal both in the afternoon and in the
evening. The morning meal was smaller and seemed to be less “important”, or more difficult
to arrange for the mother. Nutrition needs in school was once again proven to often be unmet
(ibid), and this is an important issue.
Due to that, the children’s food intake, collecting quantitative data, regarding weight
measurements pacifically, might have varied depending on the time of the day. The children
who were visited in their home, could be weighed and measured in two days, from morning
until evening, while the children at school were only measured in the morning. This might
lead to differences in weight due to intake of food and water during the day, and it might thus
affect the results, both for the boys and the girls result.
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The parent’s reason to buy milk were connected with benefit of development, such as better
intelligence and willingness to go to school which hopefully might result in better knowledge
in school. Even more health benefit were mentioned as reasons why the parent should buy
milk to their children; to build strong bones, grow well, look and stay healthy. These were
words from the mothers who presumably are “experts” on “analysing” these possible effects
on their children. Milk consumption has spread worldwide and because of believed health
effects, influence on bone and mineralization and growth, many countries recommend cow’s
milk to children (Molgaard et al. 2011).
On the other hand, if the parent had a poor economy but still paid the school-milk it might
affect the food at home instead. A speculation is that when the milk is served in school, that
particular day the child may get less food at home, in order for the siblings to receive more
instead. However, this is just assumption.
Living conditions
Living conditions in the population where the data was collected (Mbokomu District, Moshi,
rural Tanzania) showed that it was common to live off their own agriculture and that families
lived in houses on a slope with a small path to get there. To get hold of food other than their
livestock and soil could provide, it was necessary to visit the market. However, to get to the
market seamed to be a full day’s activity, as the market was held relatively far away. To get a
hold of food might thus be hard, but so was also everyday life for the villagers.
From an ethnographic holistic perspective considering milk consumption it was possible to
see that it depends on many factors. These could be norms of drinking milk, access, economic
opportunities, and possibilities to milk in school, owning a cow, knowledge of the nutrients in
milk and if it was hygienic. Mothers who had consumed milk since childhood seemed to
transfer these norms to their children, such as drinking milk as a part of the diet.
Preparation and cooking food was an everyday chore for the mother in the family. Always
over opened fire, thus preparing a meal took considerably time, both to prepare the wood for
the fire for the actual cooking, and to keep the fire lit.
Dietary data showed that children in group 1 usually had more variety of food. More often
these children consumed food containing protein, as well as vegetables and always together
with staple food. Concerning the children in group 2 seamed in general to have simple food
consumption, which might be due to economical conditions. However, the researcher tried to
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keep the groups relatively equal regarding this fact. It appeared that the most common reason
for not consuming milk was due to economical impossibilities. The food that was consumed
in this group was mostly vegetables. Staple food was mentioned to all the meals and beans
were the common protein source.
Staple food consisting mainly of energy from carbohydrates seemed to be consumed at every
meal among all the children. Lack of protein and micronutrients may thus be a nutritional
problem. However, the study could not determine the exact amount of food or nutrients per
portion. Grillenberg et al. (2003) writes about the low intake of protein in the diets in
developing countries, and that food such as milk and meat can provide a high quality food for
children, which is important for development and growth (ibid).
The outcomes from the 24-hour recall should to be viewed taken with caution, since the truth
may be exaggerated or vice versa. Also it could have been difficult for the researcher to
interpret the right type of response. As well the 24-hour recall dose not give a complete
picture of the food consumption in Tanzania, just an example of how it can look like in the
studied area.
Hoppe et al. (2006) reviewed old studies conducted in school children and milk consumption,
which did not show effect on growth, one of these studies was carried out in California, by
Chaney (1923). Best supplement on growth came from an orange daily, instead of milk,
although both groups showed better growth compared to the control group. However, the
studied children came from families with good economic conditions, which can be why that
their variety of food may have been adequate (ibid). In this study it was possible to see that
the food intake at home was different in the two groups and the results from the
anthropometric measurement will therefore be hard to interpret; was it the milk that exerted
an effect of growth? In Kenya, where the schoolchildren were given milk for two years daily
did not grow more than children who were given meat or energy- supplement. Although the
children with low height-for-age, grew significantly more (Grillenberger, et al. 2003).
Discussion of attitudes about milk
Cow milk consumption is pretty new globally (Wiley, 2005), which could be noticed in the
interviews’ since the attitudes and knowledge about milk were different in the two groups.
The families who consumed milk seemed more positive, and many of the mothers had
experience of drinking milk from childhood, which might be that for them it was a norm to
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drink milk and that’s why they gave their children milk. The Milk Dairy in the area seemed to
be a venue where information about milk was given as well as how to treat a milk cow.
Mostly the information the mothers had about the nutritional value of milk was from either
their mothers, the Medical Care or the Dairy.
Some families did not know about the nutritional facts of milk, and seemed to be cautious to
talk about milk. In general there seemed to be a positive attitude towards milk, and I was able
to notice that the Milk Dairy might have influenced the people in the area about milk as a
good source of nutrients. Positive trends to milk may also come from other parts of the world,
for example European Union and United States, as they are large producers of fluid milk
(Wiley, 2012).
School milk programs is initiatives coming from the UN, Food and Agriculture Organization
(FAO, 2004), which support milk programs in developing countries, and have indicate that
schools should become a venue for distributing milk (FAO, 2004).
One-third of the world's children suffer from poor diet without proper nutrition (WHO,
2012a), which can lead to stunting. Hoppe et al. (2006) associate this problem with increased
morbidity and impaired development. To reduce morbidity and underdevelopment, the author
suggests that cow’s milk could be a relatively inexpensive and effective food to add to those
children’s diet, which also can improve growth (ibid). I agree with Hoppe et al. (2006) that
milk can be an effective way of making the diet richer in nutrients. Throughout the 24-h-recall
it was shown that some children had a poor diet and difficulties to get nutritious food, both
because of the cost and availability.
To improve the health of a population requires knowledge of where one needs to take action
(Acheson, 1998). Through the growth of children, one can define the health and nutritional
status. The food children receive will affect health, mental development and physical growth
(Onis et al. 1993). Milk could probably be a positive and healthy nutrient for school children
in Tanzania, where the presence of a very simple lunch could be nutritionally enriched by
milk. As this study shows, together with several stronger evidence of studies, association
between milk intake and growth has been scientifically proven, especially in developing
countries (Hoppe et al. 2006).
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Poverty was shown to be a problem for buying nutritious food, like milk, and might be
something of a struggle due to rising food prices. Some families seemed to have a poor
economy and no possibility to buy milk for their children, although they wished to do so.
Discussion of method
Using mixed methods can make the different pieces of the puzzle more generalized. To define
qualitative method is an “inch deep” while quantitative method a “mile deep and an inch
wide”. To use them both is to maximize the understanding (Padgett, 2012). The qualitative
method can describe the human situations and experiences as they are lived, which were the
aims. One must bear in mind, that all interviews were made in another language since all
participants were speaking Kiswahili. This was considered with extra care to reduce
misunderstandings (ibid). The interpreter was well informed about the aim of the study, to
understand the importance of the interviews and convey the questions and answers in the best
way.
The quantitative approach was to ensure the proper statistical conclusion from the sample
groups that could show eventual differences among the milk-drinking children versus who did
not drink milk (Sandelowski, 1986). However, it is easy to agree with Padgett (2012)
regarding mixed methods, that it may be difficult in the case when it comes to expertise, time,
and resources needed for both qualitative and quantitative sides, and to make a fair deal
between them. With the ethnographic practical experience I could find my self in Etoff’s
description in Padgett (2012) that it has been a messy and complicated procedure. But among
the field notes and data from the mixed methods the study result has grown. Together with
that, the use of both quantitative and qualitative approaches a wider result could answer the
study questions. However, because of no quantitative data of the food consumption, to
analyse, the only possibility was to make a Student t-test to find out if there were any
significant growth differences among the groups.
On the other hand, comparisons in the study are not entirely reliable because of small groups
in the statistic section, but they can show a trend. It was not possible to merge the groups,
because then coincidence could account for no differences between the groups. A natural
experimental study may not be the best way of finding growth effects of milk consumption
among children. It was difficult to find children who were not drinking milk at all in the
studied area, and also difficult to find out exactly how much milk the children were drinking.
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Despite the small groups the measurement in general might be generalized to five and sixyear-olds (both boys and girls) in a developing county, or village.
Probably, the dietary results can be generalized to people living under the same conditions, in
a rural area in a developing country, as well as the description of food consumptions,
information about milk and living conditions among the 25 families.
Summary
The result shows that growth differences in children who drank respectively not drank milk
only was statistically significant among the five-year-old girls, in that milk-drinking girls
were taller. Also the AMA and AMC was grater among the girls who drank milk compared to
the girls who did not drink milk.
Milk consumption seemed to be more frequent among the children who had access to milk in
school and lived with a family, who could afford to buy milk, or else had a cow at home and
the possibility to fresh milk. The main reason for not drinking milk was poverty and lack of
milk in the living area. Attitudes towards milk seemed to be positive among most of the
families since milk was seen as beneficial for the children’s health. The food consumption
among the children seemed to differ, not only due to drinking milk or not. Children who did
not drink milk seemed to eat less protein-containing meals compared to milk-drinking
children. The children in group 1 had more often a protein-containing meal and seemed to
have more varied food then children in group 2. This could also be the reason for the growth
differences seen among the five-year-old girls. In both groups staple food was served to every
meal and the biggest meal of the day was served in the evening.
It is important especially for school children to have a good and nutritious meal in school,
since the study showed that the morning meal can be rather poor in nutrient, and the children
have a long day ahead until a proper meal. Other studies together with this, to some extent,
show that milk could affect growth, especially in developing countries.
Future research
Deeper dietary research is needed as future research, which can give a more reliable picture of
the food consumption.
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The best test of milk and growth relationships is by controlled intervention studies (Wiley,
2005). Food supplemental studies over time could be a better method to discover growth
differences regarding milk and growth effects. Further, bigger study groups are needed.
However, no comparisons with other anthropometric data on children were made. This could
have been achieved if more time was available, but might be a future research possibility.
The results indicated poverty and lack of milk among the study groups. Future studies
concerning these aspects in other areas of Tanzania might be interesting, as well as the
possibility of school milk.
New research might be needed about how, for example, school milk programs could be
implemented in schools in developing countries, which may give answers to promote public
health and create development.
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Appendix 1. Interview guide
Interview questions for parents with children who drink or do not drink milk.
1. Do you have a cow at home? If yes, how many? (If no, go forward to question 2).
Do you drink the cow’s milk at home?
How often?
How much each day?
Do all family members drink the milk?
Do you sell the milk to the dairy? How much milk do you keep at home?
What kind of food do you give your cow/s? Is it hard to get the food for your
cow/s? Do you give the cow/s minerals as well? How long do you have to work
to get the food for your cow/s?
• How much milk does your cow give each day?
• For how long can you milk your cow/s? How often does it/they give birth to a
calf?
2. What did your child eat and drink yesterday? (The whole day)
•
•
•
•
•
•

Did your child eat and drink anything before he/she went to school?
Is that normal for every day?
Does your child bring anything from home to eat in school?
Does your child eat/drink anything when he/she comes back from school?
What does a normal meal include for breakfast, lunch and dinner. What is drunk
at each meal?
• Does your family eat meals together? Who starts eating first at each meal?
• Who serves the food? Does your child serve him/herself? Is it possible to take
more food?
3. How long does it take to walk to school for your child?
•
•
•
•
•

• At what time does he/she start walking?
4. Do you pay so your child can drink milk in school?
Do you buy milk for your child every week in school? How many times/days?
How much do you pay per portion?
Does your child drink milk paid by someone else?
What is the reason that you buy milk for your child?
How many times a week does your child drink milk? (besides the milk in
school)
• When did your child start drinking milk? At what age?
• Can you see any benefit or disadvantage from the milk consumption of your
child?
5. What is the reason for your child not to drink milk?
•
•
•
•
•

6. What do you know about the nutrition of milk?
•
•
•

Do you think milk is a good/bad food?
Where did you get information about milk? Do you trust this information?
Do you use the milk for anything else?

Appendix 2. Information letter
REQUESTING PERMISSION FROM PARENTS WHO HAVE CHILDREN YOUNGER THAN SIX
YEARS OLD TO DO RESEARCH CONCERNING GROWTH REGARDING MILK CONSUMPTION

My name is Ida Grimstedt, I am a student in the Faculty of Health Education, at the
University of Gävle, Sweden. My thesis will focus on Public Health. That is why I have
come to Mbokome, in particular Fukeni. I am aware that in Fukeni there is a project of
milk in school for children. The aim of my research is to see if measurements can detect
if milk affects growth in children who drink it.
In this research I would also like to do an interview with the parents, asking a few
simple questions concerning food consumption. This is because I would like to know if
the children get milk at home and also what type of food is common for them at home. I
will take measurements on height, weight as well as the level of fat of the children
bodies.
I am very grateful to those students who would like to participate in my research and for
the parents who would like to answer few questions about food intake of their children
at home and in school. I would also like to know the attitude and comments from the
parents including their attitude towards milk. This is also why I would like to do the
interview with them.
I am responsible of assuring that all people who will participate in the research will be
anonymous. I insist that information on the children and parents will not be printed
anywhere, results found will be used for the aim of this research only.
Your participation in this research is voluntary and you may discontinue participation at
any time if you wish. All ethical principles also apply to the interpreter I have at my
disposal. My interpreter has no own interest in the study, and is not in a position of
dependence on me.

Very grateful for the involvement, looking forward to seeing you!
Kindly
Ida Grimstedt

AGREEMENT:
I……………………………….. agree that my child whose name is ………………….
with the age…………….. studying at ……………………………. may participate in
this research and I agree to this without any influence from any person or in any other
way. I also want to participate in the interview and will be available at,
date………………….…………………… place…………………………………..
Signature……………………………….. Date……………………………………..
Name of the teacher
Signature…………………………Date………….

Appendix 2. Information letter in Kiswahili
KUOMBA RIDHAA YA WAZAZI WA WATOTO WENYE UMRI CHINI YA
MIAKA SITA WAFANYIWE UCHUNGUZI WA MANUFAA YA KUTUMIA
MAZIWA
Jina langu ni Ida Grimstedt, mimi ni mwanafunzi katika Kitivo cha Elimu Afya, Chuo
Kikuu cha Gävle, Sweden. Wakati wangu wa kutayarisha andiko la masomo yangu
umefika sasa na nitaandika juu ya elimu ya afya ya umma. Nimechagua kutafiti juu afya
ya kimataifa. Ndio sababu nimekuja hapa Mbokomu na hasa Fukeni. Nafahamu Fukeni
kuna mradi wa maziwa kwa watoto shuleni. Madhumuni ya utafiti wangu ni kuona
kama maziwa yanaleta manufaa kiafya kwa watoto wanaoyanywa; manufaa ambayo
yanawezekana kupimwa kisayasi.
Kwa kufanikisha utafiti huu ninahitaji pia kufanya mahojiano na wazazi, yaani nitauliza
maswali rahisi machache yanayohusu chakula ili kuona kama kuna tofauti ya afya kati
ya watoto ambao hunywa maziwa na wale ambao hawanywi maziwa. Tofauti
zitaonekana kwa kupima urefu na uzito wa watoto na pia kupima unene wa miili yao.
Pia, napennda kujua jinsi gani na wakati gani watoto hupata maziwa, na aina ya chakula
cha kawaida ambacho watoto hula nyumbani.
Nitawashukuru sana wale watoto na wazazi ambao watapenda kushiriki katika utafiti
huu na wazazi ambao watapenda kujibu maswali yangu machache kuhusu chakula
ambacho watoto hula nyumbani na shuleni. Napenda pia kujua mawazo na maoni ya
wazazi wa watoto hao na msimamo wao kuhusu maziwa, ndio sababu nitahitaji
kuhojiana nao. Kulingana na kanuni za maadili nina jukumu la kuhakikisha kwamba
watu wote ambao watashiriki katika utafiti, majina yao yatahifadhiwa kisiri. Nasisitiza
pia taarifa zote juu ya watoto na wazazi hazitachapishwa po pote pale, takwimu
zitakazopatikana zitatumika kwa madhumuni ya utafiti tu.
Kushiriki katika utafiti huu ni jambo la hiari na unaweza wakati wo wote ule kusitisha
ushiriki wako kama utaamua kufanya hivyo. Kushiriki ni swala la kujitolea. Kanuni za
maadili pia zinamhusu mkalimani nitakaye mtumia. Mkalimani wangu hatakuwa na
manufaa ya binafsi ya utafiti huu na yuko huru, na hategemei kupata faida yoyote na pia
hana maslahi yo yote kutokana na utafiti huu, na hayuko katika hali ya utegemezi
kutoka kwangu.
Nashukuru sana kwa ushirikiano.
Nakutakia kila la heri.
Ida Grimstedt
MAKUBALIANO:
Mimi ................................................ ninakubali kwamba mtoto wangu anayeitwa
.............................. mwenye umri wa miaka ............ anayesoma ...................... ashiriki
katika utafiti huu na ridhaa hii ninaitoa kwa akili yangu timamu na kwa hiari na
sijalazimishwa na mtu ye yote wala kwa njia yo yote ile. Pia niko tayari kushiriki katika
mahojiano, na nitapatikana saa ................... tarehe ..................... mahali:………………..
....................................Saini yangu: .............................................. Tarehe: .................Jina
la Mwalimu: ................................... Saini: ............................. Tarehe: ..............................
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