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Abstract
Some progress has been achieved in reducing the prevalence of undernutrition among children under 5 years of age in Tanzania. In the
Rukwa region (2010), the level of stunted and underweight children was 50·4 and 13·5 %, respectively. The aim of this study was to assess the
nutritional status of children under 5 years of age, feeding practices and risk factors of undernutrition in a rural village in the Rukwa region, as
well as to discuss the results in light of a similar study conducted in 1987/1988. This cross-sectional study was conducted in 152 households
with children under 5 years of age. Data were obtained from the child’s main caretaker and the household head, using a structured
questionnaire and a 24 h dietary recall. Children’s length/height and weight were measured. The prevalence of stunting and underweight was
found to be 63·8 and 33·6 % (Z-score< −2 of WHO 2006 CGS), respectively. Sugar-water was given to 72·3 % of the children on the first day
after birth. A thin gruel was introduced after a median of 2 months (25th–75th percentiles; 1–3). The time mothers spent farming was a
significant risk factor for stunting (P= 0·04). Illness, food shortage and dry-season cultivation were significant risk factors for underweight
(P< 0·01). Using the NCHS/WHO 1983 growth reference (<75 % of the median), the prevalence of underweight was 25·0 %, similar to that
reported in 1987/1988 (26·4 %). In conclusion, the underweight prevalence was found to be at the same level in 2010 as was recorded in 1987/
1988. Current child-feeding practices were not in line with WHO recommendations. Women working in farms, food shortage, dry-season
cultivation and diseases partly explain the children’s poor nutritional status.
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Undernutrition in childhood continues to be a major public health
problem in developing countries. The detrimental consequences of
sub-optimal growth, including undernutrition, in early childhood
are well-established(1). Low birth weight or stunting (low height for
age) during the first 2–3 years of life increases the risk of death,
impairs the physical and mental development of the child, affecting
later health and productivity, which in turn might impact on the
next generation and on societal development in general(1–3).
The causes of undernutrition differ from one location to

another, and may include sub-optimal feeding practices and
infectious diseases, food insecurity, caregivers’ limited oppor-
tunities to provide care, inadequate health services, lack of
knowledge and poverty(1).
Globally, progress is being made to reduce the prevalence

of undernutrition among children under 5 years of age(1).
However, trend analyses for the African region in general, and
East Africa in particular, show projections of an increasing
number of stunted children under 5 years of age until 2020(4).
To reduce the level of undernutrition, the government of

Tanzania has developed several strategies and policies; however,
since the campaign on vitamin A supplementation/de-worming
was initiated in 2001, there have been no major national efforts to
reduce the level of undernutrition(5,6). According to the most recent
nutrition survey (2015), Tanzania has a very high level of stunting,
despite a decrease in the last few years, and a low (and stable)
level of wasting (low weight-for-height)(7). The level of under-
weight (low weight-for-age) is moderate, and Tanzania is very
close to reach the target for reduction in underweight to fulfil the
millennium development goals(7).

The rural poor face the highest burden of undernutrition in
Tanzania. The Rukwa region, one of the least-developed
regions in the country, has one of the highest prevalence
rates of stunting in children under 5 years of age (50·4 %). In
2010, the prevalence of underweight and wasting were 13·5 and
8·5 %, respectively(8,9). The prevalence of stunting, underweight
and wasting were similar in the nutrition survey conducted in
2015(7). At the same time, the region is described as the ‘food
basket’ of Tanzania with a relatively low rate of food
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poverty(9,10). Nevertheless, depleted household food stores are
common in the pre-harvest period – the ‘hunger season’(11).
In 1987/1988, a study was undertaken in a rural village in

Rukwa, where the focus was to assess the nutritional situation
among children under 5 years of age in relation to women’s role
as ‘nutrition mediators’ in the household, including their role as
food producers(12–14). Few new studies exist on child-feeding
practices and risk factors of undernutrition in the western area
of Tanzania(9,11). The aim of the present study was to assess the
nutritional status of children under 5 years of age, child-feeding
practices and other risk factors of undernutrition (including
women’s farming activities), as well as to discuss the findings in
the light of results from the study conducted in 1987/1988(12).

Methods

Study design

This cross-sectional study included 152 children, and it was
conducted between August and December 2010 in Sumba-
wanga district, Rukwa region, in western Tanzania. One rural
village (the same as in 1987/1988) was selected on purpose in
order to discuss the results in the light of the earlier findings.
The main caretaker of the child and the household head were
interviewed face to face in Kiswahili by one of the authors
(T. S.) using a structured questionnaire that was developed
based on the study from 1987/1988. In addition, dietary
data were collected with a 24 h recall, and anthropometric
measurements were taken of the children. The questionnaire
and dietary recall were pre-tested in fifteen households.
Ethics approval was obtained from the National Institute

of Medical Research in Tanzania (NIMR) and the Regional
Committee for Medical Research Ethics in Norway. Written
consent or thumb print was obtained from all the main caretakers
and household heads who participated in our study.

Study area

The selected village is located in Sumbawanga rural district.
Most people in this area are subsistence farmers cultivating
maize and to a smaller extent beans, groundnuts, sunflower,
finger millet and wheat, in addition to vegetables such as green
leafy vegetables, tomatoes, onions and potatoes. The climate is
uni-modal, with the rainy season lasting from approximately
October/November to May/June. The crops are usually planted
at the beginning of the rainy season, followed by weeding and
main harvest from June to August. During the dry season, there
is access to irrigation from brooks and springs.

Participants and sampling

The study participants included the following: one child <5 years
of age from each of the 152 households, the child’s main caretaker
(in 151 households the mother was the main caretaker) and the
household head (in twelve households the mother was the
household head). The sample size calculation was based on
statistical power (95% CI, absolute precision of 7%), the Tanzania
Demographic and Health Survey (TDHS) 2004/2005(15)

prevalence of underweight (24·5%) and a 5% non-response rate.
In each sub-division of the village, there were close to updated
lists of the households, and they were used for the sampling
process. Proportion-to-size sampling procedure was used to
randomly select households from three sub-divisions using the
household lists. Households without children under 5 years of age
and those who became residents of the village after September
2009 were excluded. About 160 households with children under
5 years of age were selected for the study, of which five declined
to participate and three were omitted because they were not
at home, despite repeated visits by the interviewers.

Data

The 24 h dietary recall provided data on the number of feedings
and the types (not amounts) of food items and beverages the
child had consumed the previous day/night. The data were
collected using a 24 h recall sheet, which was based on a
standard sheet developed by Gibson(16). The recall was per-
formed in the same way as in the study of 1987(13,14). To reduce
memory lapses, the mothers were asked in a manner so that
they could visualise the previous day, what they did in the
morning, when the target child woke up, what the target child
was fed when she/he woke up and so on. The recall data were
used for the calculations of feeding frequency, including all
feeding events, both meals and snacks, and both milk feeds and
solid/semi-solid feeds as recommended by the WHO(17).

A Diet Diversity Score (DDS), based on the 24 h recall, was
developed for each child and was used to describe nutrient
adequacy of the diet. It was defined as the number of
food groups consumed by the child over a period of 24 h(18).
Consumption of a given food group scored one in the DDS.

For non-breast-fed children (the majority of children was
>23 months of age), the DDS was created from the following
nine food groups: grains, legumes/nuts, dairy products, eggs,
flesh foods (meat and fish), vitamin A-rich vegetables/fruits,
other vegetables, other fruits and oils/fats. As no international
consensus has been established on the optimal composition
and number of food groups to assess the adequacy of the diet in
this age group, the method used in this study is based on two
similar studies on non-breast-fed children(18,19). DDS has been
found to be a fairly good indicator of nutritional adequacy of
the diet of non-breast-fed children(18–20). On the other hand, for
children of 6–23 months of age (of whom most children where
breast-fed), WHO has recommended the use of a validated DDS
consisting of seven food groups(17,21,22) – namely, grains/roots
and tubers, legumes and nuts, dairy products, flesh foods,
eggs, vitamin A-rich fruits and vegetables and other fruits and
vegetables. In addition, a ‘minimum dietary diversity’ – that is,
consumption of at least four of the seven food groups – was
created as it is associated with ‘better quality diets’ for both
breast-fed and non-breast-fed children(17,21,22).

The structured questionnaire provided information on chil-
dren’s health status, infant-feeding practices, number of days
spent in farming by the mothers, household’s food availability
and the socio-demographic and socio-economic situation of the
households. Children’s date of birth was collected from health
cards. Data on morbidities such as diarrhoea, fever, cough and
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vomiting 2 weeks before the interview were obtained from the
mothers (the mothers subjective assessments). Questions con-
cerning breast-feeding and infant-feeding practices were asked
retrospectively, and included length of breast-feeding, length of
exclusive breast-feeding (defined as intake of breast milk
only(17)), introduction of complementary foods (refers to the
introduction of soft, semi-solid and/or solid food items in
addition to breast milk(17)) and ‘pre-lacteals’ (defined as giving
fluids or feeds within the first 3 d after birth).
Anthropometric measurements (weight and length/height)

were taken of the target children during the post-harvest/
planting period by trained personnel (the first and second
author) following standardised procedures and calibrated
schedules. A SECA digital uni-scale was used to measure weight
to the nearest 0·1 g, and a wooden three-piece length board was
used for measuring length/height to the nearest 0·1 cm. Supine
length was measured for children <2 years of age and standing
height for children >2 years of age.
Nutritional status was defined using cut-off points of the Z-scores

generated by relating the anthropometric measurements to the
WHO growth references (2006)(23). Stunting was defined as
height-for-age Z-scores (HAZ) <−2, underweight as weight-
for-age Z-scores (WAZ) <−2 and wasting as height-for-weight
Z-scores (WHZ) <−2(23). Z-scores < −3 were classified as
‘severely stunted’, ‘severely underweight’ and ‘severely wasted’.
NCHS/WHO growth reference for weight-for-age (1983)(24) and
percent deviation from the reference median was used to
compare the results with the study from 1987/1988(14). Children
<75 % of the reference median were defined as underweight.
The number of days the mothers spent farming was estimated

from frequency (i.e. times/week) and period (number of
weeks) of agricultural activities (clearing, ploughing/hoeing,
planting, weeding and harvesting) in cultivation of various
crops (maize, beans, finger millet, groundnuts, wheat and
sunflower) during the last main agricultural season (October/
November 2009–July 2010). These estimations did not include
dry-season (irrigated) farming. Participation in dry-season
(irrigated) farming was assessed through a question with
dichotomous response categories (yes/no). Data on whether or
not the children were brought to the agricultural fields, what
they were fed there and who cared for the children who were
left behind were based on the mothers’ report.
Based on findings from the former study(25), the number of

months without maize in stock before the last harvest was used
as an indicator of food availability. Maize was the main source
of food, and most of the households found it difficult to procure
food for more than a month’s supply from other sources due to
shortage of cash. The households were divided into those with
‘food available’ (no months without maize in stock before the
last harvest) or those with ‘food shortage’ (≥1 month without
maize in stock before the last harvest).
An index of the households’ economical situation was con-

structed based on possession of assets. The assets were selected
and rated after discussions with the village leaders and other
representatives of the village. The rating was carried out
according to the monetary value in the market ranging from
1 to 200: wrist watch (1), radio (2), mobile phone (6), chair/
table (7), sofa/table (20), cupboard (20), plough (20), sewing

machine (25), TV (40), milling machine (200) and motorcycle (200).
In each household, the values were summarised to construct
the index.

Statistical analysis

The WHO Anthro software version 3.1.0 (http://who-anthro.
software.informer.com/3.1/) was used for calculations of
nutritional status. Statistical package for social science version
18 was used to analyse the data.

Frequency distributions, median and the 25th–75th percentile
or range, mean and standard deviation or CI were used.
Pearson’s χ2 test was used to test for differences between the
sexes in nutritional status.

Risk factors for stunting and underweight were assessed
using the χ2 test and logistic regression and were identified with
purposeful selection of independent variables. The following
variables were tested for association with the dependent vari-
ables (HAZ<−2 and WAZ< −2): age, sex, breast-fed at time of
the interview, illness the last 2 weeks, feeding frequency,
mothers’ and fathers’ level of education (primary school,
uncompleted v. primary school and above) and other income-
generating activities (e.g. for women, mainly beer brewing; for
men, mainly farming), number of children under 5 years of age
in the household (≥2 v. ≤1), number of days the women spent
farming, food availability, dry-season cultivation and indicator
of household economy.

The independent variables that did not show a linear
relationship with the dependent variable were divided into cate-
gories. The cut-offs were set after inspecting the frequency dis-
tribution of the sample in order to reflect the situation in
the community. Time in number of days the women spent
farming was divided into three categories, so that the categories
were approximately equal in size (≤36, 37–63 and ≥64 d).
The index of the households’ economic situation was also divided
into three equal-sized categories: ‘poor’, ‘average’ and ‘good’,
relative to the village situation. Feeding frequency was divided
into three categories of approximately equal size (≤2, 3 and ≥4
feedings). The last category, four feedings or more, connotes the
recommended feeding frequency by the WHO(17). The
independent variables included in the preliminary model were
those with a P value <0·25 in the χ2 tests and those with clinical
or known importance – that is, age, disease and economic
indicator. All the variables were tested for multi-collinearity.

A separate analysis, using logistic regression, was conducted to
explore the association between DDS and stunting (HAZ<−2)
and underweight (WAZ <−2) among non-breast-fed children.
DDS was divided into three categories of approximately equal size
(≤4, 5 and ≥6), and the adjusted analysis was adjusted for age,
disease and time mothers spent farming.

Results

Characteristics of the sample

Nearly all women (>90 %) reported farming as their main
occupation, and most women (70 %) reported additional
income-generating activities. These numbers were higher for
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women than for men (Table 1). The overall level of schooling
was low, and most families (>90 %) participated in subsistence
farming. Approximately 70 % of the households performed
dry-season cultivation by irrigation (Table 1).

Children’s nutritional status

Table 2 presents the prevalence of stunting and underweight,
using different classification systems, growth curves and cut-
offs. The prevalence of stunting, severe stunting included, was
very high – 63·8 %. The prevalence of both stunting and
underweight increased with age. Stunting was over 70 % at
12–48 months of age, and declined thereafter, whereas the
percentage of underweight remained high up to 59 months.
No significant differences between sexes in the prevalence of
stunting and underweight were observed. The prevalence of
wasting and overweight (not included in the table) were both
approximately 3 %.

Child-feeding practices

Fig. 1 depicts infant-feeding practices during the first 12 months
of life. The majority of the participanting children were breast-
fed, but exclusive breast-feeding for 6 months was extremely
rare (<1 %). Nearly all mothers (98·9 %) reported to have breast-
fed their child for 1 year (Fig. 1), whereas 60 % continued
breast-feeding for 2 years. Most mothers (72·4 %) reported to
have introduced pre-lacteals, mainly sugar-water, during the
first few days after birth, of whom more than half (65·6 %)
continued with plain water after sugar-water was discontinued.
Uji, a thin gruel made principally from finger millet (61·1 %) or
maize (38·9 %), was introduced at median 2 months of age
(25th–75th percentiles; 1–3 months) after birth. Ugali, a stiff
porridge made mainly of maize, and part of the family food,
was introduced after median 6 months of age (range 3–12).
Ugali was usually consumed with a bean stew and/or a relish
made out of green leafy vegetables. Tomatoes, onions and oil
were frequently used in the relish and bean stew.

All the non-breast-fed children had eaten foods based on
grains the previous day (mainly maize). Most of these children
(>80 %) had consumed ‘other vegetables’ (mainly tomatoes and
onions) and beans/groundnuts. More than half (>60 %) had
consumed vitamin A-rich fruits and vegetables (mainly green
leafy vegetables) and approximately 40 % consumed flesh
foods (mainly fish – sardines). Few children consumed milk
(10 %), ‘other fruits’ (<5 %) and egg (1 %). Oil was frequently
used for cooking (>60 % of the households), and sugar cane
was commonly used as a snack (>90 %).

Mean DDS among the non-breast-fed children was 4·7 (SD
1·1). DDS was not associated with stunting or underweight
among the non-breast-fed children. Mean feeding frequency
among the non-breast-fed children was 3·1 (SD 0·8). Among the
children between 6 and 23 months of age, 53·5 % (n 23) had the
recommended minimum DDS or higher (≥4), and approxi-
mately 25 % (n 11) were fed only one or two food groups.

Women working in farms

Women worked a median of 48 (range 5–208) d in the field in
the agricultural season of 2009/2010. A majority of women
(60·6 %) were found to bring their young children (<2 years of
age) to the farming fields; 86·7 % of the children brought to the
field were fed mainly uji (a thin gruel). Most of the children
(85·2 %) not brought to the field were fed by an older sibling
(<15 years of age).

Factors associated with stunting and underweight

Logistic regression analyses were used to explore the factors
associated with stunting and underweight (Tables 3 and 4). In
the fully adjusted regression model (containing age, illness,
feeding frequency, indicator of food availability, time women
spent farming and economic indicator), children were more
likely to be stunted when the mothers spent more days farming
in the last agricultural season (P= 0·04) (Table 3). In the
regression model using underweight as the dependent variable
and including age, illness, fathers’ level of education, time
women spent farming, food availability, dry-season cultivation

Table 1. Socio-demographic characteristics of households and house-
hold members in a population of 152 households in rural Rukwa,
Tanzania, August to November 2010
(Numbers and percentages)

n %

Child age (median, 25th–75th percentile)
(months)

30·8 17·1–43·7

Main caretaker/women (n 152)
Main occupation farming 141 92·8
Petty trade 4 2·6
Other* 7 4·6

Other income-generating activity (mainly
beer brewing)

108 71·1

Education
No formal education 56 36·8
Primary school, not finished 22 14·5
Primary school and above 74 48·8
Secondary school and above 4 2·7

Men (n 140)
Main occupation farming 110 78·6
Business 15 10·7
Craftsman 8 5·7
Other† 7 5·0

Other income-generating activity (mainly
farming)

52 37·1

Education
No formal education 18 12·9
Primary school, not finished 29 20·9
Primary school and above 92 66·2
Secondary school and above 10 7·2

Household
Female headed 12 7·9
Polygamous 16 11·4
≥ 2 under-five children 86 56·6
Main source of food from own harvest 139 91·4
Perform dry-season cultivation (n 148) 106 71·6
Food available‡ 56 41·2
Food shortage‡ 80 58·8

Economic indicator
Poor 54 35·5
Average 51 33·6
Good 47 30·9

* Business, paid professional, craftsman.
† Petty trade, paid professional.
‡ Food available (no months without maize in stock before last harvest) v. food

shortage (≥1 month without maize in stock before last harvest), n 136.
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Table 2. Nutritional status in a population of 152 children under 5 years of age in rural Rukwa, Tanzania, August to November 2010
(Median values and 25th, 75th percentiles)

WHO Child Growth Standards (2006)

Height-for-age Z-score Weight-for-age Z-score

Age (years) n <−2 (%) <−3 (%) Median 25th–75th percentile <−2 (%) <−3 (%) Median 25th–75th percentile

0–<6 14 35·7 14·3 −1·5 −2·7, −0·6 14·3 0 −0·5 −1·4, −0·3
6–<12 12 16·7 8·3 −1·6 −1·9, −1·1 16·7 0 −0·9 −1·8, −0·5
12–<24 32 75·0 31·3 −2·8 −3·1, −2·0 40·6 6·3 −1·8 −2·4, −1·3
24–<36 38 73·5 42·1 −2·8 −3·4, −1·9 39·5 10·5 −1·6 −2·3, −0·8
36–<48 33 75·8 45·5 −2·8 −3·5, −2·2 30·3 6·1 −1·7 −2·3, −1·0
48–<60 23 56·5 26·1 −2·2 −3·1, −1·6 39·1 13·0 −1·7 −2·3, −0·9

Mean Z-score SD Mean Z-score SD

Girls* 69 62·3 34·8 −2·4 1·1 31·9 10·1 −1·6 1·1
Boys* 83 65·1 31·1 −2·5 1·1 34·9 4·8 −1·5 0·9
Total 152 63·8 32·9 −2·5 1·1 33·6 7·2 −1·5 1·0

NCHS/WHO growth reference (1983)

Underweight Weight-for-age (%)

<75% of median % of median

n % Mean, ± SD, 95% CI

Total 152 38 25·0 83·5, 12·1, 81·6, 85·5

* No significant difference between the groups (Pearson’s χ2 test).
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and economic indicator as the independent variables, children
were more likely to be underweight if they were sick (diarrhoea,
fever, cough or vomiting) during the last 2 weeks before the
interview (P<0·01), if they came from households with food

shortage (P<0·01) or if the household carried out dry-season
cultivation (P< 0·01) (Table 4).

Discussion

Prevalence and risk factors of undernutrition

The overall prevalence of stunting (63·8%) and underweight
(33·6%) among children under 5 years of age in this study is
categorised as very high according to the WHO criteria(26), and
indicates a major public health problem in the village. These
prevalence rates are much higher than what has been found in
studies conducted in other parts of Rukwa(11), Tanzania(8,27,28) and
other East African countries,(29) highlighting the large disparities in
undernutrition in different locations and population groups.

The rate of stunting increased from 27% for children
<12 months to 75% for those between 12 and 24 months of age.
This is consistent with earlier reports where child growth has been
found to falter in early childhood in low- and middle-income
countries(29,30). The high stunting prevalence, combined with
infant-feeding practices deviating from current recommendations
found in the present study, indicates a potential for dietary
improvement during the first few years of life.

According to our findings, the children’s diets can be
described as poor. WHO recommends exclusive breast-feeding
of infants for the first 6 months of life(31). In the studied village,
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Fig. 1. Infant-feeding pattern for the first 12 months of age, based on recall
data, in a population of 152* children under 5 years of age in rural Rukwa,
Tanzania, August to November 2010. , Exclusive breast-feeding (BF)
(n 152); , length of BF (n 96); , introduction sugar-water (n 152);

, introduction uji (a thin gruel) (n 149).

Table 3. Factors associated with stunting in crude and adjusted logistic regression analysis in a population of 152 children under 5 years of age in rural
Rukwa, Tanzania, August to November 2010
(Odds ratios and 95% confidence intervals)

Crude Adjusted†

Stunting n 152 Stunted (%) OR 95% CI OR 95% CI

Breast-fed‡
No 96 70·8 1 –

Yes 56 51·8 0·4** 0·2, 0·9
Age (months)

≤21 51 49·0 1 1
22–38 51 78·4 3·8 1·6, 8·9 2·3 0·6, 7·7
≥38 50 64·0 1·8 0·8, 4·1 1·2 0·4, 3·6

Illness
Absent 68 64·7 1 1
Present 84 63·1 0·6 0·3, 1·4 1·2 0·5, 3·0

Feeding frequency
≤2 32 53·0 0·7 0·2, 2·1 0·7 0·2, 2·3
3 67 74·6 1·5 0·6, 3·8 1·6 0·6, 4·7
≥4 35 62·9 1 1

Food available‡
Yes 56 60·7 1 1
No 80 71·2 1·6 0·8, 3·3 2·1 0·7, 6·0

Women’s work in farming (d)‡
≤36 50 56·0 1 1
37–63 49 63·3 1·4 0·6, 3·0 1·7 0·6, 4·7
≥64 49 73·5 2·2* 0·9, 5·1 3·1** 1·0, 9·5

Economic indicator
Poor 54 66·7 1·1 0·4, 2·4 0·6 0·2, 2·1
Average 51 58·8 0·7 0·3, 1·7 0·4 0·1, 1·3
Good 47 66·0 1 1

Values were significantly different between the reference level and other levels within given characteristics * P<0·1, ** P< 0·05.
† Breast-feeding was excluded in the adjusted model due to multi-collinearity with age.
‡ Breast-fed at the time of interview, food available (no months without maize in stock before the last harvest) v. food shortage (≥1 month without maize in stock before the last harvest),

n 136, feeding frequency (number of feedings per day), women working in farms is number of days women spent on farming the last season (except dry-season cultivation).
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there was a widespread use of sugar-water (72·4 %) and water,
as well as an early introduction of complementary foods, and
thus a low rate of exclusive breast-feeding. This is a common
trait in Tanzania(32) and Uganda(33). Uji (thin gruel) has low
energy and nutrient content(13,34). Ugali (stiff porridge), on the
other hand, is more energy- and nutrient-dense, especially if
served with bean stew or other relishes(13). The children’s diet
included a limited amount of dairy products, meat, fish and
fruits, which also could explain the children’s poor nutritional
status. The diet could, in general, be described as inadequate to
cover the dietary needs of a growing child. Only half of the
children (6–23 months) consumed foods from the four food
groups, which is recommended as the minimum dietary diver-
sity by the WHO(17). In addition, for non-breast-fed children, a
DDS <4(18) and 5–6(19) has been associated with inadequate
diets, and in the present study the non-breast-fed children had a
mean DDS of 4·7. Low energy density and monotonous diets in
general could possibly explain the lack of association between
DDS and nutritional status (both underweight and stunting)
among the weaned children in this study. The association
between nutritional status and DDS has been found, in other
studies, to give mixed results(35–37).
The lack of association between the economic indicator

and both stunting and underweight may be explained by a
relatively homogeneous population in socio-economic terms.

Those better-off tended to move out of the village to the richer
town centre of the Rukwa region. Even if the ownership of
assets that made up the economic index may rightfully reflect
the better economic situation of a household, it could also
reflect that the better-off households were more market orien-
ted and prioritised the procurement of these assets instead of
food for their children. The study conducted in 1987/1988
showed that such priorities were the basis for sex conflicts in
many households, where the women wanted to keep the food
stored for family consumption, whereas the men wanted to sell
them in order to get access to other consumer goods(38). A
negative effect of such market orientation was also shown in the
former study when two villages were compared in terms of food
availability and child nutritional status. It was found that the most
market oriented (the village selected for the present study) had
substantially more underweight children <5 years of age(14).

It is well-documented that women in rural areas of sub-
Saharan Africa have heavy work burdens, and participate
more than men in both agricultural activities and household
activities(39,40). In the present study, women worked a median
of 48 d farming during the last agricultural season, and a higher
number of days spent in farming (≥64 d) was found to increase
the risk of child stunting, even after adjusting for age, illness,
feeding frequency, food availability and economic indicator.
This might be explained by the lack of time for proper care of

Table 4. Factors associated with underweight in crude and adjusted logistic regression analysis in a population of 152 children under 5 years of age in rural
Rukwa, Tanzania, August to November 2010
(Odds ratios and 95% confidence intervals)

Crude Adjusted†

Underweight n 152 Underweight (%) OR 95% CI OR 95% CI

Breast-fed‡
No 96 38·5 1 –

Yes 56 25·0 0·5* 0·3, 1·1
Age (months)

≤21 51 29·4 1 1
22–38 51 35·3 1·3 0·5, 3·0 1·2 0·3, 4·4
≥38 50 36·0 1·3 0·6, 3·1 1·4 0·4, 4·7

Illness
Absent 68 19·1 1 1
Present 84 45·2 3·5*** 1·7, 7·3 4·4*** 1·6, 12·4

Father education‡
Lower 47 23·4 1 1
Higher 92 37·0 1·8 0·8, 4·2 1·5 0·5, 4·4

Women’s work in farming (d)‡
≤36 50 20·0 1 1
37–63 49 28·6 1·6 0·6, 4·1 1·8 0·5, 5·8
≥64 49 51·0 4·2*** 1·7, 10·2 2·6* 0·8, 8·7

Food available‡
Yes 56 19·6 1 1
No 80 42·5 3·0*** 1·4, 6·7 4·8*** 1·5, 14·9

Dry-season cultivation
No 46 15·2 1 1
Yes 106 41·5 3·9*** 1·6, 9·7 10·7*** 2·6, 43·4

Economic indicator
Poor 54 33·3 1·1 0·5, 2·7 0·4 0·1, 1·5
Average 51 37·3 1·4 0·6, 3·3 0·6 0·2, 2·1
Good 47 29·8 1 1

Values were significantly different between the reference level and other levels within given characteristics * P<0·1, *** P< 0·01.
† Breast-feeding was excluded in the adjusted model due to multi-collinearity with age.
‡ Breast-fed at the time of interview, food available (no months without maize in stock before the last harvest) v. food shortage (≥1 month without maize in stock before the last

harvest), n 136, father’s education: lower (primary school, not finished) v. higher (primary school and above); women working in farms is number of days women spent on farming
the last season (except dry-season cultivation).
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their children, despite the practice of bringing young children to
the fields. Older children are commonly left in the care of
female siblings <15 years of age, who may have limited abilities
to provide adequate care, especially to undernourished
children(41). The association between underweight and the time
women spent on farm work in the present study was NS. The
study from 1987/1988 found a positive association between
underweight and number of feedings among non-breast-fed
children, and a negative association between the time women
spent on farming and feeding frequency (season of high work
load), but not with underweight(13). The lack of a significant
association between the time women spent on farm work and
underweight was explained by the various compensatory
mechanisms such as the possibility for feeding the child in the
field or having good-quality alternate caretakers(13). Other stu-
dies have found women’s work in food-related activities to have
positive, negative or no association with their children’s nutri-
tional status(11,40,42). In a study from the Rukwa region, Hadley
(2005) suggests that child undernutrition during the pre-harvest
season (wet season) is a consequence of increased labour
demands among the women and infectious diseases rather than
poor household food availability(11). A study by Pierre-Louis
et al.(42) found the mothers’ participation in feeding to be
crucial for an optimal development of the child.
The relationship between women’s work and child nutri-

tional status is complex, and it varies from region to
region(39,42). Women’s work in agriculture might have a positive
impact on children’s nutritional status due to an increase in
household food availability, and a negative impact due to less
time available for child care, included feeding(13). In addition,
control of income, women’s social status, age of the child,
distance to the work place and compensatory mechanisms
undertaken by the women, such as the use of and quality of
alternate caregivers and whether or not the mothers bring
the child along to work, may have an impact on the
relationship(40–43). Women have an important role in agri-
cultural work. To improve their situation, both men and
women should be included in agricultural development projects
to improve women’s status relative to men, to increase the
women’s access to resources and the projects should integrate
nutrition and health with agriculture(39).
Disease, food insecurity and dry-season cultivation were

found to be significantly associated with underweight. The link
between dry-season cultivation on underweight is uncertain,
and more research is needed to understand this association.

The nutritional situation in 1987/1988 and 2010

In the studied village, no substantial improvement in children’s
(<5 years of age) nutritional status was observed from 1987/
1988 to 2010; the prevalence of underweight (26·4 and 25 %,
respectively) and weight-for-age as percentage of the reference
median (81·8 and 83·5 % respectively) were similar for the two
time periods. Underweight prevalence in Tanzania has declined
by 10 % in the same time period(8). Why has no improvement
taken place in the studied village?
One explanation is that very few children were exclusively

breast-fed. Under 30 % were breast-fed exclusively from birth

on, and <1 % were exclusively breast-fed for 6 months as
recommended by the WHO(17). Sugar-water was introduced as
a pre-lacteal very early. A comparison of the results on feeding
practices between the two studies showed that complementary
foods were introduced earlier (at 2 months) in 2010 than in
1987/1988 (at 4–6 months). The type of complementary foods
given to the children were similar in the two studies. The
feeding frequencies were similar, about three in both studies.
This indicates that child-feeding practices had not improved,
which could partly explain the lack of improvement in nutri-
tional status. Although studies from the Rukwa region in general
have shown that the practice of giving pre-lacteals has been
reduced substantially between 2004/2005 and 2010 (71–36·3%)(8),
this seems not to be the case in the studied village.

Many days spent on farming by the women, food shortage
together with poor improvements in development indices
(stable high poverty levels, lack of supply of safe drinking water
and lower access to health facilities), as described by Jerve
et al.(9) in the Rukwa region between 1990 and 2009, are also
likely explanations for the lack of substantial progress regarding
nutritional status in the studied village.

Other explanations for the lack of progress in nutritional
status could have been related to the HIV/AIDS epidemic or
seasonal variations in underweight prevalence. The HIV/AIDS
epidemic has changed family structures and left children
orphaned and vulnerable, many left in care of their grand-
parents(44,45). However, in the studied village, nearly all chil-
dren (99 %) were living with their parents in traditional
household constellations. Thus, this epidemic could not be a
likely explanation. Furthermore, it is important to pay attention
to seasonal variations when comparing two time periods, as
underweight prevalence is found to vary across seasons(11,25). A
higher prevalence of underweight is usually observed during
the pre-harvest period/rainy season due to food shortage,
infections and more days spent on farming by women(11). The
children in the present study were measured in the post-harvest
period and the children in the former study were measured (at
three times) during the pre-harvest period/rainy season and the
post-harvest period. Thus, it is not likely that the lack of
improvements found in this study is due to seasonal variations.

Limitations of the study

The main limitation of this study was that the methods used to
estimate days spent on farming and the economic indicator have
not been validated. Recall bias is likely to have occurred when
estimating the days spent on farming. Unfortunately, it was not
possible to directly compare women working in farms in the two
studies due to differences in the methods used. Further, the data
analysis would have been strengthened with a larger sample size,
and it would have been possible to disaggregate data according to
age. In addition, the cross-sectional study design did not allow us
to make conclusions regarding causal relationships.

Conclusion

The results from this study indicate that undernutrition among
children is a public health problem, and that it is associated with
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women working in farms, food insecurity, dry-season cultiva-
tion and disease. In addition, child-feeding practices for the first
2 years of life were not according to international recommen-
dations, and of special concern is the lack of exclusive breast-
feeding and the early introduction and poor quality of the
complementary foods. Neither the nutritional status nor the
complementary feeding practices, as measured by underweight,
were found to have improved substantially between 1987/1988
and 2010.
Efforts should be made to develop health and nutrition pro-

motion programmes targeting, especially, maternal and child
nutrition, and emphasis should be placed on including rural
remote areas. Exclusive breast-feeding promotion should be the
first priority. Women’s time use should be considered when
strategies for agriculture are made.
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