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Abstract

Background: Data on dietary intake in Guinea-Bissau is limited. The main purpose of this study was to compare
mean daily energy intake (EI) with mean daily energy expenditure (EE) for a moderately active lifestyle in health-
seeking individuals with a body mass index < 20.0 kg/m2. Furthermore, dietary composition was evaluated by
estimates of macronutrient energy distribution, individual dietary diversity scores, and the identification of
frequently consumed food items, stratified by sex.

Methods: A cross-sectional dietary survey was conducted at the suburban health- and demographic surveillance
site in Guinea-Bissau, West Africa, from May 2014–February 2015. Each participant answered one interviewer-
administered 24-h dietary recall at baseline, from which dietary intake was assessed. Differences in dietary intake
between men and women were analysed using the X2 test or Fisher’s Exact test for categorical outcomes, and the
Student’s t-test for continuous variables.

Results: Forty-three men and forty-eight women were included. Mean EI for men was 6326 kJ/d (sd 2104) and for
women 6822 kJ/d (sd 2210). Mean EE for a moderately active lifestyle with a physical activity level of 1.75 was
10,479 kJ/d (sd 658) for men and 8729 kJ/d (sd 731) for women. Both men and women had a significantly lower
mean EI compared with mean EE (p-values both < 0.001). Dietary diversity was low with a score of 3.5 (sd 1.0) for
men and 4.0 (sd 1.3) for women, p-value 0.046. Macronutrient energy was distributed as 66% (sd 11) carbohydrate,
15% (sd 5) protein, and 19% (sd 9) fat, with no significant difference in distribution between men and women.
Consumption of starchy and sugary carbohydrates accounted for two thirds of mean EI. Cereals were the main
source of protein, in place of animal protein.

Conclusions: Both men and women in this study had low mean EI compared with mean EE for a moderately
active lifestyle. Dietary intake was characterized by a seemingly low dietary diversity and imbalanced macronutrient
energy distribution, comprising insufficient fat intake and excess carbohydrate intake. Cereals were the main source
of protein.

Trial registration: PACTR2009110001673419. Registered 22 Oct 2009.
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Background
The United Nations Decade of Action on Nutrition
(2016–2025) began with a glooming message that the
number of undernourished people in the world had in-
creased from 777 million in 2015 to 815 million in 2016
[1]. Undernutrition can be caused by a number of fac-
tors including medical conditions, infectious diseases,
and insufficient energy intake. The latter may be accentu-
ated by food insecurity prompted by prolonged conflicts,
political instability and food unavailability, especially in
developing countries [1].
In the West African country Guinea-Bissau, the propor-

tion of the total population being undernourished (i.e. in a
“condition in which an individual’s habitual food con-
sumption is insufficient to provide the amount of dietary
energy required to maintain a normal, active, healthy life”
[1]) was estimated to be 28.3% in 2014–2016; an unfortu-
nate increase from 24.9% a decade earlier [1].
Information on dietary intake is essential in order to

develop focused nutrition strategies aimed at improving
nutritional status and health of undernourished individ-
uals. There are no previous studies on dietary intake and
diet composition of adults from Guinea-Bissau [2], and
only very limited, recent data from other West African
countries [3–5].
The main purpose of this study was to compare

mean daily energy intake (EI) with mean daily energy
expenditure (EE) for a moderately active lifestyle in
health-seeking individuals with a body mass index
(BMI) < 20.0 kg/m2 living in Guinea-Bissau. Further-
more, dietary composition was evaluated by estimates
of macronutrient energy distribution, individual diet-
ary diversity score, and the identification of frequently
consumed food items, stratified by sex.

Methods
Study design and setting
The present cross-sectional dietary survey was part
of a randomized controlled pilot trial evaluating the
use of nutritional support to lower mortality and re-
duce prevalence of undernutrition among patients
with presumed pulmonary tuberculosis (unpublished
observations, principal investigator Frauke Rudolf,
registration number PACTR2009110001673419). For
the purpose of this dietary survey, all participants di-
agnosed with tuberculosis were excluded. Only infor-
mation obtained at baseline interviews, conducted
from May 2014 to February 2015, were reviewed in
this study.
The trial was conducted at the health- and demographic

surveillance site, the Bandim Health Project [6], located in
Bissau, the capital of Guinea-Bissau. The Bandim Health
Project study area hosts a population of approximately
102,000 residing in six defined suburbs. The capital Bissau

is a coastal city, and residents have easier access to fresh
fish and vegetables at food markets compared with the rest
of the country. Guinea-Bissau is one of the poorest coun-
tries in the world. The country economy is dependent on
small-scale agriculture and fishing, cashew nut export and
foreign aid, and is highly impacted by prolonged political
instability.

Participants
Participants were recruited from the three health centres
situated in the Bandim Health Project’s study area, when
seeking medical care. All health-seeking individuals who
presented with either cough, sputum production, or
weight loss, regardless of the duration of symptoms,
were eligible for inclusion if meeting following inclusion
criteria: Age ≥ 15 years, BMI < 20.0 kg/m2, and residence in
the study area. For the purpose of this dietary survey, par-
ticipants diagnosed with tuberculosis (either by sputum
smear microscopy or GeneXpert MTB/RIF) were excluded.
Self-reported symptoms of disease and sociodemographic
characteristics were recorded, and anthropometric data
were measured.

Dietary assessment
Each participant answered one interviewer-administered
24-h dietary recall (24HR) at baseline, from which diet-
ary intake was assessed. Data were sampled daily includ-
ing weekends, thus all days were represented at group
level. Rainy season spans from June through October,
and seasonal fruit and vegetables span over three
months, thus the 10-month inclusion period from
May through February accounted for seasonal vari-
ability at group level.
Two local field assistants were appointed to conduct

the interviews. Before commencement of the study, the
field assistants practiced their interview skills on four
volunteers with a BMI < 20.0 kg/m2. The assistants su-
pervised each other during those interviews, to help es-
tablish a consensus of interview method among them.
The field assistants were trained to use local utensils
(bowls, plates, cups and spoons) to assist participants in
estimating portion sizes. They were also trained to probe
for details including time of consumption of food items,
method of preparation, amounts consumed, condiments
added, seasonal variations to recipes and, when applic-
able, brand names.
Local recipes were gathered from four chosen, inde-

pendent women living in different suburbs of Bissau.
The base recipes supplied by the four women were
similar, and it was agreed that average base recipes for
local dishes could be calculated from those. Participants
were asked to specify any seasonal vegetables added to
consumed dishes, which were then accounted for when
calculating individual EI. All 24HRs were checked for
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misreporting and invalid amounts/portion sizes thrice
weekly.
No food composition database for Guinea-Bissau

was available, and one was therefore compiled using
primarily the West African Food Composition Table
by the Food and Agriculture Organization of the
United Nations (FAO) [7]. Missing food items were
identified in the Food Composition Table for use in
Africa also by FAO [8], and where relevant, brand
labels were entered into the database. All food items
were translated into energy values by multiplying by energy
content factors: 17 kJ/g for carbohydrate and protein,
and 37 kJ/g for fat [9]. None of the participants re-
ported consuming alcohol. Over-reporters were classi-
fied as EI > 16,736 kJ/d for men and EI > 14,644 kJ/d
for women [10]. Very low EI was not reason for ex-
clusion because it could be expected of participants
with BMI < 20 kg/m2. Macronutrient energy distribu-
tion in percentage (E%) was calculated as the consumed
amount in g multiplied by the respective energy content
factor divided by daily energy intake. According to World
Health Organization and Institute of Medicine, recom-
mended energy distribution is: 45–65 E% carbohydrate,
10–35 E% protein, and 20–35 E% fat [11–13].
Group mean basal metabolic rate (kJ/d) was calcu-

lated using the FAO/World Health Organization/
United Nations University equation [14], as a recent
validation study proved it best for adult underweight
patients [15]. Group mean EE (kJ/d) for a moder-
ately active lifestyle (physical activity level (PAL) of
1.75) were calculated by multiplying basal metabolic
rate with PAL [16]. EE for a moderately active life-
style was chosen as the reference, because it was
considered an average PAL for the studied popula-
tion. Some participants would have had a more sed-
entary lifestyle due to unemployment, underlying
medical conditions etc., whereas others would have
had a much more active lifestyle due to hard phys-
ical labour both domestically and at work depending
on season.
The Women’s Dietary Diversity Score was used to

evaluate individual dietary diversity. The score was de-
veloped to assess micronutrient adequacy of diets of
women of reproductive age, but FAO guidelines suggest
this score can be applied to other age- and sex groups
[17]. The score reflects micronutrient inadequacy of the
diet, and is based on 9 tailored food groups: “Starchy
staples”, “Dark green leafy vegetables”, “Other vitamin
A rich fruits and vegetables”, “Other fruits and vegeta-
bles”, “Organ meat”, “Meat and fish”, “Eggs”, “Legumes,
nuts and seeds”, and “Milk and milk products”. Food
quantities < 15 g was not included in the score. A low
diet diversity is indicated by a score < 4 (maximum
score is 9).

Anthropometry
Body weight was measured to the nearest 0.1 kg using a
digital bathroom scale (IDA Foundation, The Netherlands),
with the participant barefooted and wearing minimal cloth-
ing. Height was measured to the nearest cm, with the par-
ticipant barefooted, using a roll-up tape. Mid upper-arm
circumference was measured at the midpoint between the
acromion and olecranon on the non-dominant arm, with
the arm hanging loosely, using a non-stretchable tape
(TALC, Herts, UK) measuring to the nearest 2mm. Classi-
fication of BMI groups was according to World Health
Organization guidelines [18].

Study size
Post-hoc power calculations with a 0.05 significance
level, using data from Table 2, were performed. A sam-
ple of 43 men can detect a difference between mean EI
of 6326 kJ/d (sd 2104) and mean EE for a moderately ac-
tive lifestyle with PAL of 1.75 of 10,479 kJ/d (sd 658)
with 100% power. A sample of 48 women can detect a
difference between mean EI of 6822 kJ/d (sd 2210) and
mean EE for a moderately active lifestyle with PAL of
1.75 of 8729 kJ/d (sd 731) with 100% power.

Statistical analyses
Data were entered in Excel 2010 (Microsoft Corporation,
Redmond, WA, USA), and all statistical analyses were
performed using STATA SE 11.2 (STATA Corporation,
College Station, TX, USA). Differences between mean EI
and mean EE as well as differences between men and
women were analysed as follows: Histograms and
QQ-plots were used to evaluate if data were normally
distributed. Continuous variables with normal distribu-
tion (reported as means with standard deviation) were
compared using the Student’s t-test. Differences in cat-
egorical outcomes were assessed using the X2 test, or
Fisher’s Exact test if sub cell count was less than five ob-
servations. A two-sided p-value of ≤0.05 was considered
statistically significant. Sensitivity analyses were not per-
formed due to the low sample size.

Results
Participants
One hundred and eight participants were included in the
study. Twelve participants diagnosed with tuberculosis
were excluded. A further five participants were excluded
based on dietary recall responses: one questionnaire was
deemed invalid due to suspected misreporting, three were
over-reporters regarding energy intake and one reported
having a very atypical day with an energy distribution of
11 E% carbohydrate and 70 E% fat. In total, data from
forty-three (47%) men and forty-eight women were ob-
tained. Descriptive characteristics of the study population
stratified by sex is presented in Table 1. No differences
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were found between men and women in distribution of
age, ethnicity or self-reported disease symptoms, but men
did have a higher body weight and mid upper-arm cir-
cumference compared with women. Half (51%) of men
and two-thirds (65%) of women were undernourished
(BMI < 18.5 kg/m2), of which 7% of men and 13% of
women were severely undernourished (BMI < 16 kg/m2).

Dietary intake
The majority (73%) of participants reported that the past
24 h had been a typical day. Main meals consisted of either
rice, fish or meat, and sauce, or bread/sandwiches, and
were consumed at times corresponding to breakfast, lunch
and dinner. Snacks were sometimes consumed in place of
main meals but were considered meals. Eighteen percent
had consumed two meals/d, 75% had consumed three

meals/d, and the remaining participants had consumed ei-
ther one or four meals/d. Only 15 % reported snacking.
Meal patterns did not differ significantly between men
and women.
Table 2 presents daily energy- and macronutrient intake

and dietary diversity score, stratified by sex. Both men and
women had a significantly lower mean EI compared with
mean EE for a moderately active lifestyle (p-values for both
men and women were < 0.001). Table 3 lists the five single
food items contributing most to energy- and macronutrient
intake for men and women, depicting the most commonly
consumed food groups in the studied population.

Discussion
Both men and women in this study had low mean EI com-
pared with mean EE for a moderately active lifestyle,

Table 1 Descriptive characteristics for the adult Bissau-Guinean study population (n = 91) stratified by sex

Total
(n = 91)

Men
(n = 43)

Women
(n = 48)

Characteristic n (%) n (%) n (%) p-valuea

Age, n (%)

15–24 years 35 (38) 19 (44) 16 (33)

25–34 years 22 (24) 11 (26) 11 (23)

35–44 years 8 (9) 1 (2) 7 (15)

45–54 years 6 (7) 3 (7) 3 (6)

55- years 20 (22) 9 (21) 11 (23) 0.319

Ethnicity, n (%)

Balanta 6 (7) 3 (7) 3 (6)

Fula 5 (6) 1 (2) 4 (9)

Mancanha 5 (6) 1 (2) 4 (9)

Mandinga 6 (7) 3 (7) 3 (6)

Manjaco 19 (21) 8 (19) 11 (24)

Pepel 36 (41) 19 (46) 17 (37)

Otherb 11 (12) 7 (17) 4 (9) 0.607

BMI, n (%)

< 16.0 (kg/m2) 9 (10) 3 (7) 6 (13)

16.0–18.49 (kg/m2) 44 (48) 19 (44) 25 (52)

18.5–19.99 (kg/m2) 38 (42) 21 (49) 17 (35) 0.373

Self-reported weight
loss, n (%)

68 (75) 32 (74) 36 (75) 0.949

Loss of appetite, n (%) 52 (57) 21 (49) 31 (65) 0.130

Fatigue, n (%) 59 (65) 27 (63) 32 (67) 0.699

Diarrhoea, n (%) 10 (11) 6 (14) 4 (8) 0.508

mean (sd) mean (sd) mean (sd)

Body weight (kg) 50.2 (7.0) 54.0 (5.9) 46.8 (6.1) < 0.001

MUACc (mm) 267 (29) 274 (28) 260 (29) 0.029

n sample size, BMI body mass index, MUAC mid upper arm circumference
ap-value for difference between men and women
bOther ethnicities include smaller Bissau-Guinean and non-Bissau-Guinean groups. Three participants had missing data on ethnic status
cSeven participants had missing data on MUAC
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suggesting an inadequate nutrition intake. The dietary in-
take was characterized by an imbalanced macronutrient
energy distribution; carbohydrate contribution exceeded
recommended intake and fat contribution did not reach
the minimum recommended intake. Consumption of
starchy and sugary carbohydrates accounted for two thirds
of mean EI. Protein intake was within the recommended
range; however, cereals were the main source of protein in
place of animal protein. Furthermore, dietary diversity was
low, indicating micronutrient deficiency. A large number
of participants reported being fatigued and having lost
both appetite and weight; symptoms that could both influ-
ence dietary intake, but also be a result of a poor and
monotone diet.
There are no previous studies on dietary intake from

Guinea-Bissau and only a very limited number of studies
from other West African countries [3–5, 19]. Countries
of West African origin are different from one another
with regards to economy and food availability, and stud-
ies from Senegal and Benin represent the only compar-
able data material at this point. A study from Senegal [4]
(published in 2009), using similar methodology as the
present study, showed great similarities between the
Senegalese and the Bissau-Guinean diet, though the
Senegalese diet entailed a greater variety of cereals and
animal protein. In a study of 200 randomly selected
adults from Benin [5] (published in 2009), grains, fish,
vegetables, oils and bread and pasta were the most com-
monly consumed food items. Macronutrient distribution
for the traditional diet was 15.5% fat, 5.2% saturated fat,
5% sugar and 12.7% protein, with a mean EI of 9226 kJ/d
(sd 1966). The macronutrient distribution was thus similar
to the observed distribution in the present study. Mean EI
was considerably higher than in the present study, which
could be explained by the fact that overweight adults were
included in the study from Benin. Both Senegal and Benin

have a somewhat better country economy compared
with Guinea-Bissau, and an assumed lower food insecurity
due to easier access to food and higher educational and
socio-economic status [19, 20]. This is reflected in the dif-
ferent energy intake and dietary patterns observed in the
studies. The low mean EI observed in the present study
does therefore not only seem to be related to the health
and nutritional status of participants, but also seem to be
influenced by the present state of food insecurity in
Guinea-Bissau.
A great effort was invested in ensuring reliable mea-

surements of dietary intake: quality checks were per-
formed thrice weekly and appropriate regional, though
not national, food composition databases were used to
ensure accurate nutritional composition of food items.
Only two local field assistants administered the 24HR,
limiting interviewer bias. They both had good cultural
knowledge and knowledge about food habits. Local,
recognizable utensils were applied as a visual aid. Data
were sampled throughout the entire week, with every
day represented, in order to limit day-to-day variation at
group level. Data were collected throughout a course of
ten months to account for all seasonal dietary variations
on a group level. A 24HR was chosen because it was
minimally invasive and demanding for participants, re-
quired no literacy skills, and would give a good overview
of dietary composition, to serve as a good basis for fur-
ther nutrition related research in Guinea-Bissau. An al-
most even number of men and women were included
from a great age span to permit generalizability. Despite
the small sample size, dietary patterns can still be de-
scribed in a monotonous diet such as the reported
Bissau-Guinean diet.
The dietary intake calculated from the 24HR was not

compared to and validated against dietary intake assessed
using other dietary recall methods. Only one 24HR was

Table 2 Daily energy- and macronutrient intake stratified by sex

Total (n = 91) Men (n = 43) Women (n = 48)

Mean (sd) Mean (sd) Mean (sd) p-valuea

Daily energy intake (EI) (kJ/d) 6588 (2163) 6326 (2104) 6822 (2210) 0.277

Daily energy expenditure (EE) (kJ/d) 9556 (1119) 10,479 (658) 8729 (731) < 0.001b

Total carbohydrate intake (g/d) 255 (91) 250 (80) 259 (99) 0.629

Total protein intake (g/d) 56 (25) 52 (27) 59 (23) 0.234

Total fat intake (g/d) 35 (23) 31 (22) 38 (24) 0.154

Dietary diversity score 3.7 (1.2) 3.5 (1.0) 4.0 (1.3) 0.046

n (%) n (%) n (%)

E% carbohydrate 66 (11) 68 (10) 64 (12) 0.093

E% protein 15 (5) 14 (5) 15 (6) 0.369

E% fat 19 (9) 17 (8) 20 (10) 0.092

n sample size, E% energy percentage
ap-value for difference between men and women
bp-value represent difference between daily mean EI and mean EE, and is the same for both men and women
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conducted and because of this, the within-person day-to-
day variation of dietary intake was indeterminable. The dis-
tribution of dietary intake could not be assessed well, and
only population mean EI and group mean EE could be
compared. The comparison of mean EI and mean EE rep-
resent a one-day snapshot only. Data on actual PAL would
have improved the comparison of mean EI with mean EE.
Additionally, dietary fibres (8 kJ/g) were not taking into
account when calculating EI, resulting in underestimation
of EI. The study population was a selective group of
health-seeking individuals with a low BMI, and both
wealth-, health- and nutritional status are all factors that
influence health seeking behaviour, and thus the compos-
ition of this study population. Under- and over-reporting
are major bias to be considered. Increasing BMI is consid-
ered a key predictor of increasing underreporting in West-
ern populations, though this association in African settings

is uncertain [21–24]. Contrary cultural aspects may be in-
fluential in this context: Poor nutritional status is often a
stigma and participants may deliberately overestimate food
intake to cover their embarrassment of either poverty or
disease. On the other hand, participants may fear losing
food aid if reporting a large dietary intake, and hence delib-
erately underestimate food intake. Other factors influen-
cing underreporting could be inaccuracy in reporting food
portions, memory disturbance, and psychosocial and be-
havioural factors [23]. Knowledge of dietary practices of
men may be limited by poor cooking skills, in contrast to
women, who are responsible for cooking for the entire
family and thus familiar with household measurements. In
Bissau-Guinean culture, family members and visitors often
eat from a shared bowl or plate, which complicates portion
size estimations. Data on socio-economic status were un-
available. The sample size was deemed too small to

Table 3 Top five single food items contributing to energy- and macronutrient intake divided by sex

Men (n = 43) Women (n = 48)

% of mean EI Cumulative %
of mean EI

% of mean EI Cumulative %
of mean EI

Total energy Total energy

1) White rice 40.4 40.4 1) White rice 38.8 38.8

2) Breada 14.9 55.3 2) Breada 14.1 52.9

3) Sugarb 9.0 64.3 3) Sugarb 7.8 60.7

4) Powder milk 3.3 67.6 4) Powder milk 3.4 64.1

5) Olive oil 3.2 70.8 5) Mango 2.9 67.0

Carbohydrate Carbohydrate

1) White rice 54.6 54.6 1) White rice 54.8 54.8

2) Breada 17.1 71.7 2) Breada 17.2 72.0

3) Sugarb 12.1 83.8 3) Sugarb 11.6 83.6

4) Spaghetti 3.8 87.6 4) Mango 4.0 87.6

5) Onion 2.0 89.6 5) Powder milk 2.9 90.5

Protein Protein

1) White rice 23.6 23.6 1) White rice 22.8 22.8

2) Breada 15.7 39.3 2) Breada 13.5 36.3

3) Bonga Shadc (Ethmalosa fimbriata) 10.9 50.2 3) Bonga Shadc (Ethmalosa fimbriata) 7.3 43.6

4) Mulletc (Mugil spp.) 6.8 57.0 4) Beef 7.1 50.7

5) Catfishc (Synodontis spp.) 4.9 61.9 5) Seabream Steenbrasc (Lithognathus aureti) 6.6 57.3

Fat Fat

1) Olive oil 20.4 20.4 1) Olive oil 15.4 15.4

2) Powder milk 8.1 28.5 2) Red palm oil 9.1 24.5

3) Breada 7.4 35.9 3) Breada 6.5 31.0

4) Butter spreadd 6.7 42.6 4) Beef 6.5 37.5

5) Peanuts 6.1 48.7 5) Powder milk 6.4 43.9

EI energy intake
aWhite whey
bSucrose
cTypes of fish common in the West African diet
dButter spread consists of butter mixed with canola oil
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perform sensitivity analyses, such as stratifying results
in BMI groups, or participants reporting having a typ-
ical vs atypical day.
To gain representative data from the general population

or a specific patient group, further research is needed in
urban, suburban and rural areas, and of larger study popu-
lations, regardless of BMI status. In spite of limited
generalizability, data from this study is the first to show the
nutritional contributors of the diet in a Bissau-Guinean
population and may serve as a basis for further dietary data
collection in this population.

Conclusion
Both men and women in this study had low mean EI com-
pared with mean EE for a moderately active lifestyle. Diet-
ary intake was characterized by a seemingly low dietary
diversity and imbalanced macronutrient energy distribu-
tion, comprising insufficient fat intake and excess carbo-
hydrate intake. Cereals were the main source of protein,
in place of animal protein. The identification of dietary de-
ficiencies provides guidance for future nutrition modifica-
tions to improve nutritional status of undernourished
adults in Guinea-Bissau.
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