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ABSTRACT

Animal milk is an important contributor to women’s dietary diversity, especially among
pastoral communities where access to diverse diets is limited. While there have been
numerous large-scale milk development projects in East Africa, few examples of pro-
poor milk collective action projects exist that focus on expanding milk production and
consumption by women. This study reports cross-sectional findings on the association
between participation in a pro-poor dairy development project and women’s milk
consumption in rural Tanzania. Socio-demographic and health-related characteristics
associated with milk consumption were assessed as well. The study utilized data from a
sample of 272 women who participated in two surveys conducted in the Morogoro and
Tanga regions of Tanzania in 2015. Chi-square and Cochran—-Mantel-Haenszel analyses
identified factors associated with whether milk was consumed in the previous 24-hour
period. Analysis of variance (ANOVA) identified factors associated with frequency of
milk consumption. Multivariable logistic regression was applied to estimate associations
between program participation, socio-demographic, health characteristics, milk
consumption behavior. Seventy-six percent of women reported drinking milk in the
previous 24-hour period. The mean frequency of milk intake among the control group
was 1.61 times 2.15 times among the intervention group. The adjusted odds of
consuming any milk in the previous 24 hours were 16.1 (95% CI 1.72-150.44) times
greater for Maasai than other tribes. Among Maasai, the adjusted odds of consuming
milk 3-4 times per day compared to 1-2 times per day were 9.96 (95% CI 1.03 - 96.09)
times greater for those in the dairy development group compared to the control. Among
non-Maasai, the adjusted odds of consuming any milk in the prior 24 hours was 3.45
(95% CI 1.07- 11.05) times greater for those in the dairy development group compared
to the control. Milk consumption was greatest among Maasai and communities with pro-
poor dairy development programs. Findings suggest that participation in a Pro-poor
agricultural intervention to improve milk production may improve women’s milk
consumption and ultimately help to address rural poverty and improve household
nutrition.
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INTRODUCTION

In low and middle-income countries, over half of women of reproductive age (WRA)
experience nutritional deficiencies, putting themselves and their infants at risk for poor
health and development outcomes [1]. In 2010, 11% of WRA in Tanzania, were
underweight with a body mass index (BMI) less than 18 kg/m?, and 22% were
overweight (BMI > 25 kg/m?) [2]. Furthermore, anemia was reported in 40% of non-
pregnant women aged 15-49 and 53% of pregnant women; only 35% of women regularly
consumed iron-rich foods [2]. In these contexts, animal source foods (ASF) contribute
significantly to dietary diversity, protein, and micronutrient adequacy [3, 4]. In
pregnancy, milk consumption is associated with healthy weight gain during the third
trimester, while increased calcium intake from milk may reduce hypertension and the
risk for preeclampsia [5-7]. According to the 2010 National Demographic Health Survey,
less than one quarter (24%) of women reported drinking milk in the prior 24 hours [2].
Understanding the factors associated with milk consumption can provide important
insight into potential facilitators and barriers to improving women’s nutrition as well as
their children’s health.

In East Africa, pastoralists rely primarily or exclusively on livestock herding for their
livelihoods, and milk often serves as a primary source of nutrients [8]. For example, one
study conducted among pastoralists in Kenya demonstrated that over half of vitamins A,
Bi12, and C were obtained from milk [9].

Women living in pastoral communities obtain more nutrients from milk compared to
women in more sedentary communities [10]. Furthermore, when comparing pregnant
and post-partum health status of pastoral and sedentary women, pastoral women have
significantly higher levels of iron and their children have higher birth weights [11]. The
Maasai in particular, while increasingly agro-pastoralist, are a traditionally pastoralist
tribe that consumes substantially more cow’s milk (90%) compared to other ethnic
groups (30-70%) [8].

Pastoral communities are gradually adopting agricultural practices as drought plagues
areas where they traditionally live, among other factors. As traditionally pastoral
nomadic tribes adopt more diverse livelihood strategies, their health outcomes may
change as well [12]. However, with these livelihood shifts, some pastoralist communities
have begun to supplement their diets with increasing amounts of cereals and grains [12],
although milk remains a primary source of nutrients [8].

Existing research on women’s milk consumption is primarily from resource wealthy
countries [13], and largely focuses on pregnant women [14], the impact of milk on fetal
development [14], or women who are older than reproductive age [15]. Research
conducted among the Maasai tribe has focused mainly on the consumption habits of
children, the household, or how mothers’ consumption habits impact children’s health
[8]. Little research has explored factors associated with women’s milk consumption with
the aim of understanding its effect on women’s own nutrition and health status.
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Traditionally, dairy projects in low-resource settings in East Africa have focused on mass
production at better-off farms to develop capacity to supply milk to local community
members. These projects have had mixed results in the East African markets [16], which
may be due to the fact that local communities producing their own milk tend to consume
90% of the milk, so demand for market-bought milk may be missing [17]. Or, it may be
related to the fact that men have traditionally had final decision-making power within
households, which has contributed to women’s poverty [18]. Historically, dairy projects
did not incorporate change of social structure as a program strategy, and consequently,
some projects further impoverished women when women participated in projects as
unpaid laborers [19].

This project approached agricultural development differently in that it targeted
smallholder dairying [16] with livestock keepers identifying and guiding priorities at the
onset, and involved other stakeholders including local government. This pro-poor
approach also engaged women as vital participants in the dairy project.

The objective of the paper is to report findings on the associations between participation
in a pro-poor dairy development project, socio-demographic and health-related
characteristics and women’s milk consumption. Data are from the Irish Aid-funded More
milk by and for the poor: Adapting dairy market hubs for pro-poor smallholder value
chains in Tanzania (MoreMilkiT) study, which was a research-for-development project
coordinated by the International Livestock Research Institute (ILRI). The project aims
to reduce poverty and vulnerability among dairy-dependent livelihoods through
enhanced access to dairy market business services and viable organizational options.

MATERIALS AND METHODS

MoreMilkiT Project

Site

The MoreMilkiT project interventions are ongoing since 2013 in two districts in the
Morogoro region (Kilosa and Mvomero) in Tanzania’s Coastal zone, and two districts in
the Tanga region (Handeni and Lushoto) in the Northern zone. These districts were
chosen by the MoreMilkiT project for their diverse populations of both pastoralist and
sedentary agriculture-based cattle keepers. The sites were selected for the ILRI dairy
hubs project because they present contrasting dairy production to consumption value
chains. Kilosa and Handeni districts represent mostly pre-commercial rural production
for rural consumption, while Mvomero and Lushoto districts represent more commercial
rural production for urban consumption.

Site selection and sampling

The four study districts were identified based on a combination of spatial map overlays,
stakeholder consultations, scoping visits, and in-country partner preferences. Within
these districts, intervention communities were selected using a two-phase process: 1) the
development of a village list based on available information on the number and type of
cattle keepers and cattle population obtained from the district livestock officials; 2) an
in-depth study of villages using participatory scoping and observation. From these two
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activities, a data summary report with recommendations for 35 intervention communities
and type of dairy hub interventions was produced; a final sample of 25 communities was
selected based on accessibility and community engagement. Communities included those
that practice pastoral, agro-pastoral, and business livelihoods to obtain a wide
geographical spread over the study area.

Stratification occurred per participation in a market hub. As part of the evaluation
strategy, 500 households were randomly selected from the 25 project communities and
in four additional communities (one per district) where no intervention was implemented
for longitudinal follow- up of household milk production.

Household monitoring surveys that captured detailed socio-demographic, economic, and
milk production data were collected in June / July 2014 and May/June 2015. An
additional nutrition survey was implemented in July-August 2015 with 373 of these
households; eligible households for the nutrition survey included those with a child less
than 24 months or a woman of reproductive age (15-45 years). For the present study,
analyses were restricted to women who had data from both the household monitoring
survey in 2015 and the nutrition survey, resulting in a final analytic sample of 272
women.

Ethical considerations

Study protocols were approved by ILRI ethics review committee prior to data collection.
No risks to participate were identified. Participants were informed about the study, the
intention of gathering information, and assurance of confidentiality. Patients who agreed
to participate provided verbal informed consent. Emory University approved analysis of
de-identified data in December 2015.

Household sociodemographic survey

The May/June 2015 household monitoring survey collected data on each household
member including age (categorized in five year increments), religion (Muslim, Seventh-
Day Adventist (SDA) Christians, non-SDA Christians, others), ethnicity (Maasai,
Ziguia, Sambaa, others), marital status (married in polygamous marriage, married in
monogamous marriage, single, widow, other), status in the household (head of
household, wife of head of household, mother of head of household), livelihood strategy
(pastoralist, agricultural, agro pastoralist, farming and business) and intervention status
(intervention or control). Household characteristics data included responsibility for
chores, cooking fuel, water source, and toilet facilities.

The ethnicity and type of marriage variables were modified to combine people that
represented less than 3% of the population into an ‘other’ category; any values that did
not fit a common description were also included in “Other” !. Livelihood strategies were
classified into agro-pastoral, which included livestock ownership plus crop farming;

! Ethnic groups included in the “Other” category: Pare, Hagga, Mburu, Kaguru, Nguu, Irawq, Muarusha,
Mkwizu, Mng’washu, Mklinidi, Nyamwezi, Kinga, Nyaturu, Zigua, Mfipa, Hehe, and Mngoni. Marital
status types included in the “Other” category: single and other.
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pastoral; and diversified, which included any combination of salaried work or non-
agriculture income such as mechanics, traders, and shop-keepers.

Nutrition and women’s empowerment survey

Data for the nutrition survey were collected using both paper-based and electronic
(tablet) data capture. Dietary diversity was assessed using an open recall method of all
foods consumed in the previous 24 hours with subsequent categorization into food
groups using the Food and Agriculture Organization (FAO) approach [20]. Additionally,
women were questioned about the number of times milk in any form was consumed in
the previous 24 hours. Women were also questioned about the number of days in the past
7 days they consumed any food items / groups, including milk. These data were used to
estimate: a) whether milk was consumed in the previous 24 hours (yes/no), b) frequency
of milk consumption in the previous 24 hours (1-2 times/3-4 times), and ¢) whether milk
was consumed in the previous 7 days (yes/no). Food allocation priorities were assessed
by asking the respondent to indicate the type of household member who would be
prioritized to receive specific foods if these were insufficient. The specific foods were
animal source foods, including milk, as well as staples, fruits, and vegetables. Types of
potential household members included elder men, elder women, non-pregnant / lactating
adult women, pregnant women, lactating women, children under five, school age boys,
school age girls, male adults, day laborers, and household visitors. Household food
insecurity was assessed using the Household Food Insecurity Access Scale and the
months of adequate food provisioning tool [21, 22]. Participants were asked whether they
had experienced any of the following illnesses in the previous seven days: diarrhea, fever,
vomiting, acute respiratory disease, and other illnesses whose symptomology did not
match the four standardized options. Anthropometric measures, including weight and
mid-upper arm circumference were collected in duplicate for women, using standardized
measurement protocols [23]. Height was measured using an adult Schorr Board, weight
using a SECA scale (model 874), and MUAC using a UNICEF non-stretchable tape.
Discrepancies of more than 0.5 cm or 0.5 kilograms cued a third measurement.

Statistical Analysis

Descriptive statistics were calculated for all variables. Missing data were handled
through listwise deletion. Chi-square, Cochran—Mantel-Haenszel, and ANOVA tests
were used to assess bivariate associations for continuous and categorical data. Logistic
regression was used to estimate associations between program participation, socio-
demographic, health characteristics, and milk consumption behavior. Due to differences
in milk consumption by region (p<0.01) and ethnic group (p<0.01) observed in bivariate
analyses, examination of factors associated with milk consumption were stratified by
Maasai and non-Maasai. Differences at p < .05 were considered significant for all tests.
Analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC).

RESULTS AND DISCUSSION

Women were on average 32 years of age. Mean BMI for non-pregnant women was
healthy at 23.2 kg/m?; 13% of the sample was underweight (<18.5 kg/m?), 60% were
healthy (18.6-24.9 kg/m?), 20% were overweight (25-29.9 kg/m?), and 8% were obese
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(> 30 kg/m?). Most women were either in monogamous (63%) or polygamous
partnerships (31%). Thirty-seven percent of participants reported suffering from illness
in the previous seven days, most commonly diarrhea and fever. The majority of women
(91%) were not pregnant, and among those with children aged 6-24 months (n=92), 86%
were breastfeeding. The Masaai comprised the highest proportion of the Morogoro
sample (70% in Mvomero and 85% in Kilosa).

Over half of adult women held primary responsibility for collecting cooking fuel (54%),
followed by combined responsibility held by adult women and girl children (31%).
Firewood was used as cooking fuel by 86% of participants, and 75% used traditional
stone stoves for cooking. For water, participants used a borehole (22%), a well (39%),
and a tap/piped water (28%). Nearly half practiced open defecation while 27% used a pit
latrine without a slab, and 14% used a pit latrine with a cement or ceramic slab. Among
those that shared toilet facilities (22%), 37% shared with one family, 17% with two
families, and 13% with three families. A large minority of respondents reported shared
housing with other families (37.8%). Food insecurity was highly prevalent with 50% of
households reporting severe or moderate food insecurity in the previous 30 days.

Milk consumption by women

Husbands and fathers received first priority for milk (44.5%), followed by young
children (29.2%). Equal distribution was reported by 10.7% of households, while 8.6%
of households said that school-aged children received first priority. Women, including
those pregnant or breastfeeding rarely received first priority (2% of households). Milk
prioritization did not appear to differ by religion, district, or ethnic group.

Seventy-six percent of women reported drinking milk in the previous 24-hour period.
Milk was most commonly consumed in tea or coffee (52%), followed by fresh milk on
its own (33%), mixed with food (22%), and fermented milk on its own (5%). Among the
women consuming milk in the previous 24 hours, consumption occurred between one
and four times a day: 33% consumed once a day, 28% consumed twice a day, 34%
consumed three times a day, and 5% consumed four times a day. Among those reporting
consumptions in the previous 7 days (82%), 53% consumed on all 7 days, 22% consumed
on 5 days or less. Given the greater variation of milk consumption in the previous 24
hours, subsequent analyses focus on consumption within the previous 24 hours.

Sociodemographic variables associated with milk consumption in the previous 24
hours

In bivariate analyses, there were significant differences in any milk consumption and the
frequency of milk consumption in the previous 24 hours by sociodemographic
characteristics (Table 1). Notably, milk consumption was associated with region
(p<0.01), ethnicity (p<0.01), religion (p<0.01), livelihood strategy (p<0.01), household
food security (p=0.02), intervention participation (p<0.01), and breastfeeding status
(p=0.01). Frequency of consumption in the previous 24 hours was associated with region
(p<0.01), ethnicity (p<.01), household food insecurity status (p=0.02), and breastfeeding
status (p=.03) (Table 1). Milk consumption patterns did not differ by respondents’
pregnancy status, household head status, or age.
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While any milk consumption in the previous 24 hours was not associated with women’s
status in the household, women’s household status may play a role in frequency of
women’s milk consumption. Previous studies demonstrated that children living in
female-headed households are less likely to be malnourished, if the household has
adequate financial resources [24]. Historically, dairy development projects have not
focused on women’s and consequently, women’s impoverishment was a result of some
of these projects [19]. This study had very few women household heads (7%); however,
women household heads consumed milk more frequently in the previous 24 hours (2.2
times) than their counterparts although this difference was not statistically significant (p=
.61).

In this study, pregnant women consumed similar quantities of milk as non-pregnant
women. This lack of difference in frequency of consumption described the Maasai
women best in this study. In other research, it is documented that pregnant Maasai
women consume a restricted diet compared to non-pregnant and non-breastfeeding
women [25]. Milk and food consumption is often limited in late pregnancy to reduce the
chance of birthing a large baby and to prevent pregnancy complications [26, 27]. Perhaps
the lack of difference between pregnant and non-pregnant women’s milk consumption is
indicative of the cultural norm of limiting milk in pregnancy.

Factors associated with milk consumption in multivariable analyses - Overall

Region was excluded from adjusted analyses due to collinearity with ethnic group. As
milk consumption is more likely associated with socio-cultural and livelihood
differences between ethnic groups rather than geographic boundaries, region was
dropped and ethnic group was retained in the adjusted analysis. Additionally, given the
high prevalence of milk consumption among Maasai (96%), stratified analyses were
conducted to explore factors associated with any milk consumption among non-Maasai
and frequency of milk consumption among Maasai.

In adjusted analyses of the overall sample, identification as Maasai (Odds Ratio (OR)
16.10, 95% Confidence Interval (CI)) 1.72-150.44 was associated with higher odds of
consuming any milk in the previous 24 hours (Table 2).

As well, residing in an intervention community (OR 3.14, 95% CI 1.03-3.31) was
associated with higher odds of any milk consumption and consuming milk more
frequently (3-4 times compared to 1-2 times) in the previous 24 hours (OR 14.44, 95%
CI). No other covariates were significantly associated with milk consumption in overall
adjusted models. These findings are consistent with previous research documenting that
Maasai communities consume more milk, more frequently than other ethnic groups [8].

Factors associated with milk consumption in multivariable analyses — By ethnic group
Among Maasali, residing in an intervention community, was associated with 9.96 times
higher odds of consuming milk 3-4 times a day compared to 1-2 times a day (95% CI
1.03 - 96.09) (Table 3).
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Similarly, residing in an intervention community was associated with increased odds of
consuming any milk in the previous 24 hours among non-Maasai (OR: 3.45 (95% CI
1.07-11.05) (Table 4) but not with frequency of consumption. No other factors were
associated with any milk consumption among non-Maasai, or frequency of milk
consumption among Maasai.

The results show that living in an intervention village is associated with higher odds of
consuming milk among non-Maasai, and higher frequency of consumption among
Maasai, an ethnic group that traditionally consumes a substantial amount of milk [8]. The
findings indicated that the intervention may be improving household nutrition through
higher consumption of milk. While previous research indicates that participation in milk
collective action initiatives may result in lower milk consumption if milk is sold rather
than consumed at home, other research demonstrates that programs that increase access
to markets and generate additional disposable income to purchase supplemental food
improve diet diversity [28, 29]. Additionally, in East Africa in particular, some milk
production projects have failed in part because local communities that produce milk
consume 90% of that milk, which has results in low demand for market-bought milk
[17]. The study demonstrated that household participation in this pro-poor dairy
improvement project is associated with increased milk consumption among both
pastoralist and non-pastoralist women. This project also suggests the effectiveness of
participating in a pro-poor approach for increased milk consumption.

Milk consumption and associations with health outcomes
Milk consumption patterns were not associated with morbidity or underweight status
when examined overall (Table 5).

Limitations

While there was a significant association between milk consumption and residing in
dairy hub intervention communities, this finding should be interpreted considering
several limitations. Individual milk consumption was not measured at baseline rule out
that differences existed at baseline and are not the result of the dairy development
intervention. However, household milk production was assessed and did not differ
significantly (p=0.69) between the intervention and control households (mean 3.78
liters/household/day in intervention versus 3.43 liters/household/day in control). Further,
confidence intervals were wide, likely due to the small sample size. This cross-sectional
study presents findings from one point in time and does not capture seasonal variation in
milk production and consumption or allow for causal inference. The study utilized an
open 24-hour recall of foods consumed but did not estimate quantities of food consumed.
As such this study cannot estimate the contributions of milk to women’s macro- and
micronutrient intakes. Furthermore, because the sample is restricted to cattle-keepers
across a spectrum of sedentary and nomad, findings are not generalizable to non-cattle-
keeping households in Morogoro and Tanga regions.
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CONCLUSION

This study aligns with previous work indicating that tribal affiliation is a strong
determinant of milk consumption among women. Findings also suggest the importance
of pro-poor dairy development interventions for women’s milk consumption. The
findings suggest that women’s nutrition programs and policies should incorporate
empowerment strategies and target women as project participants. It is recommended
that similar research be conducted longitudinally, starting with a baseline survey, and on
a larger scale, using broader population-based samples.
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Characteristic Overall (N=270) | Consumed any milk in | Pvalue’ | Frequency of | Pvalue’
previous 24 hours (N=233) milk intake in
previous 24
hours (N=176)
N (%)! No Yes Mean (SD)
Village type (N=269)
Control 41 (15.24%) 15 (50.54%) | 22 (59.46%) | p=0.01 1.61+ .66 P=0.01
Intervention 228 (84.76%) 41 (21.03%) 154(78.97% 2.15+.93
District (N=270) :
Mvomero (Morogoro) 65 (24.16%) 4 (7.14%) 50(92.59%) | P<0.01 | 2.46+.88 P<0.01
Kilosa (Morogoro) 69 (25.65%) 0 (0%) 60 (100%) 2.35+ .84
Handeni (Tanga) 58 (21.56%) 15 (28.85%) | 37 (71.15%) 1.83 +.88
Lushoto (Tanga) 77 (28.62%) 37 (56.06%) | 29 (43.94%) 1.23+ .43
Ethnic group (N=254)
Maasai 117 (46.25%) 4 (3.77%) 102(96.23% | P<0.01 | 2.44+ .88 P<0.01
Sambaa 64 (25.31%) 26 (48.15%) )28 (51.85%) 1.43 £.63
Ziguia 32 (12.65%) 10 (35.71%) 18 (64.29%) 1.32+47
Others 40 (15.81%) 10 (30.30%) | 23 (69.70%) 1.95+ .86
Religion (N=270)
Muslim 101 (37.55%) 41 (46.59%) | 47 (53.41%) | P<0.01 | 1.39+.60 P<0.01
Non-SDA Christians 152 (56.16%) 11 (8.59%) 117(91.41% 2.37+ .88
Not religious 11 (4.09%) 2 (20.00%) 23 (80.00%) 2.12+.99
Other 6 (2.23%) 2 (33.33%) 4 (66.67%) 225+ .95
Marital status (N=
270)
Monogamous 170 (63.20%) 35 (24.14%) 110(75.86% | P=0.04 | 1.89+.91 P<0.01
Polygamous 84 (30.86%) 15 (19.74%) )61 (80.26%) 2.43 +£.86
Other 16 (5.95%) 6(54.55%) 5 (45.45%) 2.20 +. .83
Status in household (N=270)
Head 19 (7.06%) 5(31.25%) 11 (68.75%) | p=0.41 | 2.27+.78 p=0.61
Wife of head 211 (78.44%) 44 (23.78%) 141(76.22% 2.057 £.92
Mother of head 3 (1.12%) 0 (0%) é (100%) 2.00+1.00
Daughter of head 21 (7.81%) 6 (35.29%) 11 (64.71%) 2.00 +1.09
Other 15 (5.58%) 1 (9.09%) 10 (90.91%) 2.5+ .84
Age (N=210)
15-25 118 (56.19%) 30 (28.57%) | 75(71.43%) | P=0.65 | 2.12+ .91 p=0.36
26-35 79 (37.62%) 15 (22.06%) | 53 (77.97%) 1.98 +.89
>35 13 (6.19%) 5 (62.50%) 3 (37.50%) 2.66 = .57
Household Food Insecurity Access Category (N=270)
Secure 86 (31.97%) 20 (27.03%) | 54 (72.97%) | P=0.02 | 1.91+ .91 P=0.02
Mildly secure 50 (18.59%) 15 (36.59%) | 26 (63.41%) 1.77 £ .86
@w DOI: 10.18697/ajfand.81.17200 13002
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Moderately secure 72 (26.77%) 16 (24.62%) | 49 (75.38%) 2.29+ 91
Severely insecure 61 (22.68%) 5 (9.62%) 47 (90.38%) 2.29+ 91
Livelihood strategy (N=268)
Pastoral 63 (14.13%) 0 (0%) 31 (100%) P<0.01 | 2.25+.91 P=0.21
Agro-pastoral 313 (70.18%) 41 (24.26%) 128(75.74% 2.11+.85
)
Diversified* 70 (15.70%) 15 (48.39%) 16 (51.61%) 1.68 +1.01
Maternal status (N=266)
Pregnant 23 (8.65%) 7 (33.33%) 14 (66.67%) | P=0.31 | 2.23+£96 p=0.66
Not pregnant 243 (91.35%) 49 (23.44%) 160(76.56% 2.23+.92
)
Breastfeeding status (N= 237)
Breastfeeding if have a | 79 (91.14%) 11 (16.18%) | 57 (83.82%) | P=0.01 | 2.21+ .83 P=0.03
child 6-24  months
(n=92)
Not breastfeeding 145 (64.89%) 41 (32.54%) | 85 (67.46%) 1.95+.92
BMI (N=194)
<18 25 (12.89%) 6 (24.00%) 19 (76.00%) | P=0.92 | 2.47+.90 p=0.14
18-25 116 (59.79%) 29 (25.00%) | 87 (75.00%) 1.96 +.92
26-30 36 (18.56%) 8 (22.22%) 28 (77.78%) 2.21+.84
>30 17 (8.76%) 4 (23.53%) 13 (76.47%) 2.07+1.11
Morbidity in the previous 7 days (N=264)
No 165 (62.50%) 36 (23.84%) 115(76.16% | P=0.41 | 2.66+.57 P=0.32
)
Yes 99 (37.22%) 20 (24.69%) | 61 (75.31%) 2.10+.97
Diarrhea 6 (6.06%) 3 (60%) 2 (40%) P=0.05 | 1.00+0
Fever 45 (45.55%) 7 (20%) 28 (80%) P=0.39 | 2.29+1.10
Respiratory infection 23 (23.23%) 7 (36.84%) 12 (63.16%) | P=0.16 | 2.09+1.04
!'Sample is not equal to full sample due to use of listwise deletion
2P value estimated from CMH/Chi-square
3P value estimated from ANOVA
4 Diversified livelihoods include any form of livelihood that included salaried work
me” DOI: 10.18697/ajfand.81.17200 13003
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Table 2:
reproductive age in Tanzania

Factors associated with milk consumption among women of

Variable

Adjusted Odds Ratio (95% confidence limit)

Any Milk Frequency of milk
Consumption consumption
Overall (n=269) ’ (1-2 times vs. 3-4
times)

Ethnic group (non-Maasai is referent)

16.10 (1.72-150.44) | 0.53 (0.17-1.68)

Religion (non-SDA is referent)

0.25 (0.08-0.74) 0.14 (0.03-12.75)

Marital status (polygamous is referent) *

1.082 (0.35-3.31) 0.53 (0.22-1.28)

Age (15 years is referent)

1.90 (0.32-11.47) 0.14 (0.03-12.75)

Food security status food insecure is referent) *

1.23 (0.47-3.19) 0.94 (0.36-2.51)

Livelihood strategy: agro-pastoral (pastoral is
referent) ™

0.51 (0.17-1.90)

Livelihood strategy: diversified (pastoral is
referent) ™

0.38 (0.04-3.06)

Breastfeeding status (breastfeeding is referent)

0.43 (0.15-1.28) 0.63 (0.27-1.44)

Group (control is referent)

3.14 (1.03-3.31) 14.44 (1.60-130.39)

* Ethnic group, religion, marital status, age, and food security status were dichotomized
" Livelihood strategy was excluded for any milk consumption due to lack of variability

Table 3: Factors associated with frequency of milk consumption among women of
reproductive age in the Maasai ethnic group in Tanzania in

multivariable logistic regression

Variable

Adjusted Odds Ratio

confidence limit)

(95%

Among Maasai (n=58) *

Frequency of milk consumption
(1-2 times vs. 3-4 times)

Group (control is referent)

9.96 (1.03-96.09)

Religion (non-SDA is referent)

0.53 (0.04-8.04)

Marital status (polygamous is referent)

0.81 (0.30-2.22)

Food security status (secure is referent)

0.73 (0.22-2.42)

Livelihood strategy (Agro-Pastoral vs. Pastoral)

0.64 (0.19-2.17)

Livelihood strategy (Diversified vs. Pastoral)

0.97 (0.07-14.19)

Breastfeeding status (not breastfeeding is
referent)

0.60 (0.22-1.60)

AAge, any milk consumption among pastoralists, and any milk consumption among Maasai were excluded

due to lack of variability
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Table 4: Factors associated with any milk consumption among women of
reproductive age in ethnic groups other than the Maasai in Tanzania

Variable

Adjusted Odds Ratio (95%
confidence limit)

Among non-Maasai (n=100)"

Any Milk Consumption

Group (control is referent)

3.45 (1.07-11.05)

Religion (non-SDA is referent) BB

0.23 (0.07-0.72)

Marital status (polygamous is referent) 5B

1.41 (0.42-4.66)

Food security status (secure is referent) BB

1.40 (0.52-3.78)

Breastfeeding status (not breastfeeding is referent)

0.46 (0.16- 1.37)

Age (15 years is referent) BB

1.71 (0.27-10.72)

B Livelihood strategy and frequency of milk consumption among non-Maasai were excluded due to lack

of variability

BB Religion, marital status, age, and food security status were dichotomized

Table S: Factors associated with being underweight among 272 women in rural

Tanzania

Variable

Adjusted Odds Ratio (95%
confidence limit)

Overall (N=184)

Ethnic group (non-Maasai is referent)

1.23 (0.48-3.13)

Group (control is referent)

1.95 (0.41-2.13)

Religion (non-SDA is referent)

0.98 (0.41-2.36)

Marital status (polygamous is referent)

2.55(0.48-12.63)

Food security status (insecure is referent)

0.92 (0.48-1.75)

Livelihood strategy: agro-pastoral (pastoral is referent) | 0.46 (0.18-1.19)

Livelihood strategy: diversified (pastoral is referent)

0.51 (0.14-1.85)

Milk consumption (none is referent)

1.03 (0.47-2.24)

k@‘ﬁ'ﬂd DOI: 10.18697/ajfand.81.17200 13005




PBISHEDBY A EDICAN ISSN 1684 5374

SRS Volume 18 No. 1 $¢igNcE
AFRICAN JOURNAL OF FOOD, AGRICULTURE, 2 COMMUNICATIONS
NUTRITION AND DEVELOPMENT Apr|| 2018 TRUST
REFERENCES
1. Mason JB, Shrimpton R, Saldanha LS, Ramakrishnan U, Victora CG,

10.

11.

Girard AW, McFarland DA and R Martorell The first 500 days of life:
policies to support maternal nutrition. Glob Health Action, 2014;7: 23623.

National Bureau of Statistics. Tanzania Demographic and Health Survey
2010. United Republic of Tanzania: Dar es Salam, Tanzania, 2011.

Institute of Medicine (US). Committee on Nutritional Status During Pregnancy
and Lactation, Assessment of Nutrient Needs, in Nutrition During Pregnancy:
Part I Weight Gain: Part II Nutrient Supplements. National Academies Press
(US): Washington DC, 1990.

Allen LH Nutritional infl uences on linear growth: a general review’,. European
Journal of Clinical Nutrition 1994; 48(1): S75-89.

Lopez-Jaramillo PM, Narvaez N and R Yepez Effect of calcium
supplementation on the vascular sensitivity to angiotensin II in pregnant
women. Am J Obstet Gynecol, 1987; 156(1): 261-2.

Belizan JM, Villar J and J Repke The relationship between calcium intake
and pregnancy-induced hypertension: up-to-date evidence. Am J Obstet
Gynecol, 1988;158(4): 898-902.

Olafsdottir AS, Skuladottir GV, Thorsdottir I, Hauksson A and L
Steingrimsdottir Maternal diet in early and late pregnancy in relation to weight
gain. Int J Obes (Lond), 2006; 30(3): 492-9.

Lawson DW, Brogerhoff M, Ghiselli M, Ngadaya M , Mgowi E, Mfinanga
B, Savoki GM, Hartwig K and S James Ethnicity and Child Health in
Northern Tanzania: Maasai Pastoralists Are Disadvantaged Compared to
Neighbouring Ethnic Groups. PLoS ONE, 2014; 9(10): e110447.

Iannotti L and C Lesorogol Animal milk sustains micronutrient nutrition and
child anthropometry among pastoralists in Samburu, Kenya. American Journal
of Physical Anthropology, 2014; 155(1): 66-76.

Fratkin E, Nathan M and E Roth Is Settling Good for Pastoralists? The
Effects of Pastoral Sedentarization on Children’s Nutrition, Growth, and Health
Among Rendille and Ariaal of Marsabit District, Northern Kenya, in
Paastoralism and Poverty Reduction in East Africa: A Policy Research
Conference. 2006, International Livestock Research Institute: Nairobi.

Keverenge-Ettyang GA, van Marken Lichtenbelt W, Esamai F and W Saris
Maternal nutritional status in pastoral versus farming communities of West

Pokot, Kenya: differences in iron and vitamin A status and body composition.
Food Nutr Bull, 2006; 27(3): 228-35.

k@‘ﬁ'ﬂd DOI: 10.18697/ajfand.81.17200 13006



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

WRISHEDSY A EDICAN] ISSN 1684 5374
Volume 18 No. 1 $ZiENcE

SCHOLARLY, PEER REVIEWED

AFRICAN JOURNAL OF FOOD, AGRICULTURE, ;SOSJEE‘%HES

NUTRITION AND DEVELOPMENT April 2018 TRUST

Fratkin E, Roth EA and MA Nathan Pastoral Sedentarization and Its Effects
on Children’s Diet, Health, and Growth Among Rendille of Northern Kenya.
Human Ecology, 2004; 32(5): 531-559.

Suliga E Nutritional behaviours of pregnant women in rural and urban
environments. Ann Agric Environ Med, 2015; 22(3): 513-7.

Bravi F, Wiens F, Decarli A, Dal Pont A, Agostoni C and M Ferraroni
Impact of maternal nutrition on breast-milk composition: a systematic review.
Am J Clin Nutr, 2016; 104(3): 646-62.

Babio N, Nancy Becerra-Tomas N, Martinez-Gonzalez MA, Corella D,
Ramon E, Ros E, Sayon-Orea C, Fito M, Aros F, Lamuela-Raventos RM,
Lapetra J, Gomez-Gracia E, Fiol M, Diaz-Lopez A, Sorli JV, Martinez JA
and J Salas-Salvado Consumption of Yogurt, Low-Fat Milk, and Other Low-
Fat Dairy Products Is Associated with Lower Risk of Metabolic Syndrome
Incidence in an Elderly Mediterranean Population. The Journal of Nutrition,
2015; 145(10): 2308-2316.

Hall A, Sulaiman R and P Bezkorowajnyj Reframing technical change:
livestock fodder scarcity revisited as innovation capacity scarcity. 2007, CGIAR
Systemwide Livestock Programme: Addis Ababa. p. 1-52.

Mdoe NM Assessing the Total Economic Value of Pastoralism in Tanzania in
Study on Options for Pastoralists to Secure their Livelihoods 2007.

Flintan F The changing nature of gender roles in the drylands of the Horn and
East Africa: implications for DRR programming. 2011, REGLAP.

Due JM and CH Gladwin Impacts of structural adjustment programs on
African women farmers and female-headed households American Journal of
Agricultural Economics, 1991; 73(5): 1448-1455.

FAO and FHI 360 Minimum Dietary Diversity for Women: A Guide for
Measurement. 2016, FAO: Rome.

FAO. The Food Insecurity Experience Scale. Voices of the Hungry 2016;
Available from: http://www.fao.org/in-action/voices-of-the-hungry/fies/en/.
Accessed 1/20/215.

FANTA Months of Adequate Household Food Provisioning (MAHFP) for
Measurement of Household Food Access: Indicator Guide. Monitoring and

Evaluation 2016; Available from: http://www.fantaproject.org/monitoring-
and-evaluation/mahfp. Acccessed 1/20/2015.

t@‘ﬁ'ﬂd DOI: 10.18697/ajfand.81.17200 13007


http://www.fao.org/in-action/voices-of-the-hungry/fies/en/
http://www.fao.org/in-action/voices-of-the-hungry/fies/en/
http://www.fao.org/in-action/voices-of-the-hungry/fies/en/
http://www.fantaproject.org/monitoring-and-evaluation/mahfp

23.

24.

25.

26.

27.

28.

29.

WRISHEDSY A EDICAN] ISSN 1684 5374
Volume 18 No. 1 $ZiENcE

SCHOLARLY, PEER REVIEWED

AFRICAN JOURNAL OF FOOD, AGRICULTURE, SGJEE‘%HES

NUTRITION AND DEVELOPMENT April 2018 ]O'RUST

Tang A, Dong K, Deitchler M, Chung M, Maalouf-Manesseh Z,
Tumilowicz A and C Wanke Use of Cutoffs for Mid-Upper Arm
Circumference (MUAC) as an Indicator or Predictor of Nutritional and
HealthRelated Outcomes in Adolescents and Adults: A Systematic Review.
2013; Available from:

http://www.cmamforum.org/Pool/Resources/MUA Ccutoffs-for-adols-adults-
Systematic-Review-FANTA-2013.pdf. Accessed 3/10/216.

Kennedy E and P Peters Household food security and child nutrition: the
interaction of income and gender of household head. World Development, 1992;
20(8): p. 1077-1085.

Nestel PS Food intake and growth in the Maasai. Ecology of Food and
Nutrition, 1989; 23(1): 17-30.

Brady R, Suksiri S, Tan S, Dodds J and D Aine Current health and
environmental status of the Maasai people in sub-Saharan Africa. 2008,
California Polytechnic State University: San Luis Obispo, California.

Mpoke S and KE Johnson Baseline survey of pregnancy practices among
Kenyan Maasai. West J Nurs Res, 1993; 15(3): 298-310; discussion 310-3.

Pinstrup-Andersen P Agricultural research and policy for better health and
nutrition in developing countries: a food systems approach. Agricultural
Economics, 2007; 37: 187-198.

Chege PM, Kimiywe JO and ZW Ndungu Influence of culture on dietary
practices of children under five years among Maasai pastoralists in Kajiado,
Kenya. The International Journal of Behavioral Nutrition and Physical Activity,
2015;12: 131.

t@‘?z’ﬂd DOI: 10.18697/ajfand.81.17200 13008


http://www.fantaproject.org/monitoring-and-evaluation/mahfp
http://www.cmamforum.org/Pool/Resources/MUACcutoffs-for-adols-adults-Systematic-Review-FANTA-2013.pdf
http://www.cmamforum.org/Pool/Resources/MUACcutoffs-for-adols-adults-Systematic-Review-FANTA-2013.pdf
http://www.cmamforum.org/Pool/Resources/MUACcutoffs-for-adols-adults-Systematic-Review-FANTA-2013.pdf

