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Abstract 

Background Evidence on sociodemographic determinants and spatial variations in the fruit and/or vegetable (FV) 
consumption was reported. This study aimed to explore geographical and sociodemographic disparities in the level 
of FV consumption among adults in Burkina Faso, using the national baseline data.

Methods This was a cross‑sectional secondary study of primary data obtained by the 2013 (September to October) 
World Health Organization Stepwise Approach to Surveillance survey conducted in Burkina Faso. The participants 
were 4402 women and men aged 25–64 years and living in all 13 Burkinabè Regions. Descriptive and analytical analy‑
ses were performed using Student’s t test, ANOVA, the chi‑square test, Fisher’s exact test and logistic regressions.

Results The prevalence of a typical daily consumption of at least three servings was 4.1% (95% CI: 3.6–4.8) for fruits 
and 6.6% (95% CI: 5.9–7.3) for vegetables. The national prevalence of adequate FV intake was 5.1% (95% CI: 4.4–5.8), 
and for two Regions (“Centre‑Ouest” and “Nord”) the pooled prevalence was 22.4%, while in the other eleven Regions 
its was significantly lower, 2.4% (p = 0.0001). Using quartiles derived from the national level of consumption, each 
of these two Regions had a higher proportion (about 50%) of their participants in the fourth quartile (the higher level). 
The associated sociodemographic factors with the adequate intake were being rural residents (aOR = 1.7, p = 0.011) 
and women (aOR = 1.3; p = 0.03).

Conclusion Except for the Regions of “Centre‑Ouest” and “Nord” of Burkina Faso, the prevalence of adequate con‑
sumption of FV was very low in its other eleven Regions. Measures to increase consumption in urban people are 
urgent while women should be the key actor in the family‑based approaches implementation and the nutrition 
education promoting FV consumption.
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Background
Non-communicable diseases (NCDs) cause a large and 
growing burden of morbidity and mortality in low- and 
middle-income countries (LMICs) [1] including Sub-
Saharan Africa (SSA) countries [2]. Healthy food con-
sumption such as adherence to a Mediterranean diet as 
well as the fruit and/or vegetables (FV) consumption 
significantly reduced overall mortality, especially related 
to the NCDs [3]. Systematic reviews and meta-analyses 
sufficiently highlighted the effectiveness of FV consump-
tion to prevent the cardiovascular disorders [4, 5] and 
cancers, the most prevalent NCDs in SSA [2]. Especially, 
benefits of FV consumption with regard to the body fat 
composition, fasting insulin, blood pressure and the 
metabolic syndrome components were confirmed [6–8] 
while the low FV consumption was found among survi-
vors from cardiovascular events in SSA [9]. The World 
Health Organization (WHO) recommends the imple-
mentation of a national surveillance system for the risk 
factors for the NCDs (stepwise approach to surveillance 
[STEPS]) including those for cardiovascular diseases and 
cancers [10, 11], while the US Centre for Disease Control 
and Prevention recommends the Behavioural Risk Factor 
Surveillance System [12]. The WHO STEPS surveys uses 
a standardized tool for data collection which includes 
specific section on FV consumption [10]. The survey 
using the STEPS method provided the first national data 
on FV consumption in Burkina Faso where the sampling 
was performed using the 13 country Regions. Sociode-
mographic features were relevant determinants for FV 
consumption [13], and respectful with the concept of 
the food environment, the evidence concerning spatial 
variations in the consumption [14, 15] is also relevant to 
raise, that can guide pragmatic implementation of public 
health interventions. Our study aimed to describe the FV 
consumption in a representative sample of the Burkinabè 
population according to socio-demographic (sex, age, 
education, occupation, marital status) and geographical 
(Regions, urban/rural residence) features and the asso-
ciated factors with adequate consumption, using the 
national baseline data.

Methods
Study design
A secondary cross-sectional analysis was performed 
using data from the first WHO STEPS [10] survey con-
ducted in 2013 in Burkina Faso. All methods were carried 
out in accordance with relevant guidelines and regula-
tions. The protocol of the STEPS survey was approved 
by the Ethics Committee for Health Research of the Min-
istry of Health of Burkina Faso (deliberation No: 2012–
12092; December 05, 2012). Written informed consent 
was obtained from each participant in the study.

This STEPS survey is a recommended tool for surveil-
lance of chronic diseases and their risk factors in WHO 
member countries. The survey is a standardized method 
to collect, analyse and disseminate data. It is a sequen-
tial process that starts with gathering key information 
about risk factors with a questionnaire; subsequently, 
simple physical measurements and blood samples for 
biochemical analysis are collected. The WHO STEPS 
includes a representative sample of the study population, 
which allows the results to be generalizable to the entire 
population.

Study population
The study population was adults of both sexes aged 25 to 
64 years who had been living in Burkina Faso for at least 
six months on the day of the survey.

Sample size, data collection and participants included 
in the analyses
The total sample size calculation and the data collection 
process throughout the country have been described 
elsewhere [16]. The National Institute for Statistics and 
Demography (Institut National de la Statistique et de la 
Démographie, INSD) of Burkina Faso provided maps and 
data on enumeration areas (EAs) and their number of 
households which informed the representative sampling 
process. The INSD used data from the latest General 
Census of Population and Housing (2006) and updated in 
2010 during the Demographic and Health Survey in Bur-
kina Faso to define the EAs or clusters. More details on 
the EAs can be found elsewhere [17]. The sample size cal-
culation in the WHO STEPS non-communicable disease 
risk factor survey was based on the prevalence of hyper-
tension (primary outcome) and only a brief description 
will be presented for this secondary data analysis study. 
The survey enrolled adults aged 25–64  years, based 
on a calculated sample size, large enough to allow sub-
group comparisons. The estimated sample size, based 
on an assumed prevalence of hypertension of 29.4, 5% 
precision, a design effect of 1.5 and 20% non-response, 
was 4785, and was rounded up to 4800. The sample was 
weighted by sex, age group, and rural/urban residence 
[16, 18].

A stratified three-stage cluster proportional to the size 
sampling was used to select participants. The sample 
was stratified to provide adequate representation of both 
rural and urban residence. An excel spread sheet was 
used to draw households from each selected cluster. One 
individual aged 25–64 years was randomly selected from 
each household using the Kish method [19].

The data collection team consisted of supervisors and 
interviewers. The supervisors were statisticians, epidemi-
ologists and clinicians. The interviewers were nurses and 
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medical students at the end of their training paths and 
who had proven experience in population surveys. The 
field staff was trained to collect the data using standard 
tools and methods. They were trained over a period of 
five days and participated in a field pre-test of the study 
instruments. Data were collected using a questionnaire 
and physical measurements. Data collection was con-
ducted from 3 September to 24 October 2013. The data 
were collected using standardized WHO STEPS ques-
tionnaires input into laptop computers. Household soci-
odemographic information was recorded via face-to-face 
interviews in the language spoken by the participant after 
blood pressure and anthropometric measurements were 
collected.

After data collection, 105 individuals were not eligible 
or had invalid data regarding sex, 10 had missing data on 
marital status or education level and 283 on either fruits 
and vegetables. In total, 4402 participants were included 
in the analyses.

Variables of interest extracted from the STEPS survey 
database
The participants’ demographic variables included gender, 
residence (rural, urban), age (25–64  years), marital sta-
tus [grouped into i) married or cohabitating, ii) single], 
education level [grouped into i) no formal schooling, ii) 
primary school and iii) secondary or higher], and occu-
pation [grouped into i) public or private employees with 
formal income or, ii) others i.e., without or unknown 
income, such as students, self-employed, housekeep-
ers or unemployed]. The survey included details on FV 
intake. Data included the number of days (frequency) 
the respondent ate FV in a typical week, and on those 
days, how many servings (quantity) they ate. Servings 
were determined based on response after showing picto-
rial show cards (for uncooked items) or measuring cups 
(cooked items). The total typical daily intake of ≥ 5 FV 
was considered to be an adequate consumption. Despite 
the focus on adequate consumption, it is also relevant for 
public health considerations, to specify the consumption 
of at least 3 servings of fruits and at least 3 servings of 
vegetables [20, 21].

Country’s climatic and urbanization features
The climatic specificities and/or urbanisation features 
may influence food consumption habits [22, 23]. The 
country has a sub-Sahelian climate, the rainy season 
usually lasts from June until October [24]. The period 
November until February is considered the cool dry sea-
son, while the period March until May is called the hot 
dry season [24]. The country is characterized by three 
climatic zones [25]: i) the Sudanian zone to the South, 
ii) the Sudano-Sahelian zone going from East to West 

and iii) the Sahelian zone to the North (Fig.  1A). The 
Sudano-Sahelian zone is much larger than the other two 
climatic zones. Burkina Faso is divided into 13 admin-
istrative Regions (Fig.  1), each with a specific level of 
urbanization (Fig.  1B). The national mean rate is 23.3% 
(minimum = 6.6%, maximum = 85.4%) [17]. The “Cen-
tre” Region includes the political capital (Ouagadou-
gou, with 46.4% of the country’s urban dwellers) while 
the economic capital (Bobo-Dioulasso with 15.4% of the 
country’s urban dwellers) [17] is in the “Hauts-Bassins” 
Region; and they have the higher rate of urbanisation 
(Fig. 1B).

The three climatic zones do not usually have identi-
cal rainy season lengths or rainfall patterns. There is no 
perfect fit (or congruence) between the country climatic 
map and administrative subdivision and thus, some 
administrative Regions are included in different climatic 
zones. The Fig. 1 provides an illustration.

Categorization the 13 Regions using the national levels 
of the FV intake
The quartiles of the FV consumption were derived using 
the national/overall levels, and the Regions’ proportions 
of the people included in each quartile were determined. 
The first and the fourth quartiles respectively indicated 
the lowest and highest levels of the FV intake.

Statistical analyses
StataCorp™ Stata Statistical Software for Windows 
(Version 14.0, College Station, Texas, United States of 
America) was used to analyse the data. The quantita-
tive variables are expressed as the means ± standard 
deviations, and the qualitative variables are expressed 
as percentages (%) with 95% confidence intervals (CIs). 
Student’s t and anova tests were used to compare quan-
titative variables, and the chi-square or the Fishers exact 
tests were used to compare categorical variables. As per-
formed elsewhere [13, 26], logistic regressions’ analyses 
were conducted to identify sociodemographic factors 
associated with the typical daily consumption of at least 
three servings of fruits, of at least three serving of vegeta-
bles and adequate FV consumption, using a progressive 
elimination of factors by decreasing the order of signifi-
cance, i.e., with high level of the p-value. For all analyses, 
a p-value less than 0.05% was considered significant.

Results
The sample was made up of 2307 (52.4%) females and the 
mean age was 38.3 ± 11.1  years. The participants were 
predominantly rural residents (79.4%) and illiterates 
(77.1%) (Table 1). The overall mean number of FV intake 
was 1.4 ± 1.9 (Supplemental Table 2).
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Almost a quarter (27.2% and 21.5% in rural and urban 
area respectively, p = 0.0001) of overall participants 
had not consumed any FV in the typical day (Supple-
mental Tables  1 & 2) and the prevalence of a typical 
daily consumption of at least three servings was 4.1% 
(95% CI: 3.6–4.8) for fruits and 6.6% (95% CI: 5.9–7.3) 
for vegetables (Table  2). The overall prevalence of 
adequate FV consumption was 5.1% (CI: 4.4–5.8) and 
was higher for the rural participants (5.5% vs 3.4% in 
the urban, p = 0.011) or the women (5.7% vs 4.3% in 
men, p = 0.037) (Table  1). Between the Burkina Faso 
13 Regions, there was a significant wide range in the 
means’ numbers of the consumed FV (from 0.3 ± 0.4 to 
3.0 ± 3.7; Supplemental Table 2) as well as in the prev-
alences of adequate FV intake (from 0.0% to 25.0%; 

Table  2). In the “Centre-Ouest” and “Nord” Regions, 
it was meet the higher prevalence of adequate FV con-
sumption (19% and 25% respectively), as well as the 
higher mean number of consumed FV (2.6 ± 2.9 and 
3.0 ± 3.7 respectively; Supplemental Table  2). To bet-
ter understand these trends, we calculated the preva-
lence of adequate FV in these two regions (N = 639) 
in comparison with the rest of the regions (N = 3763). 
For these two Regions, the prevalence of adequate FV 
intake was 22.4% (CI: 19.2–25.8), while for the rest, the 
prevalence was significantly lower (2.4%; CI: 1.9–2.9), 
p = 0.0001. When categorizing the Regions’ participants 
according to the quartiles derived from the national 
number of the consumed FV, the two Regions (“Centre-
Ouest” and “Nord”) had the higher proportion (about 

Fig. 1 The Burkina Faso 13 administrative Regions with the limits of its three climatic zones (1.A) and the urbanization rates of Regions (1.B)
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50%) of their participants in the fourth quartile (high 
level) of consumption (Supplemental Figure).

In contrast to the higher urbanisation rate for the admin-
istrative Regions of "Centre" and "Hauts-Bassins" (Fig. 1B), 
there was a low level of adequate FV consumption (2.1% 
and 0.8% respectively) (Table 2).

The Table 3 summarizes the results from logistic regres-
sions reporting that no socio-demographic factor was sig-
nificantly associated with the consumption of at least three 
servings of fruit, while the rural residence, female gender 
and being educated were significantly associated with the 
consumption of at least three servings of vegetables. The 
two sociodemographic factors significantly associated with 
the adequate FV consumption were living in rural area 
(aOR = 1.66, CI:1.13–2.45, p = 0.011) and the female gender 
(aOR = 1.34; CI: 1.02–1.77, p = 0.033) (Table 3).

Discussion
Except for the Regions of “Centre-Ouest” and “Nord”, 
prevalence of adequate consumption of FV was very 
low in the other eleven Regions of Burkina Faso, even it 
slightly increased in female gender and rural people.

Overall prevalence
The overall prevalence of adequate FV consumption we 
found in Burkina Faso (5.1%) was low as it was observed 
in ASS countries by others authors using the STEPS or 
national data, i.e., the range from 1 to 8% in three other 
ASS countries (Ethiopia, Mozambique, Kenya [27–29]) 
or in Egypt and India [30, 31]. However, the higher prev-
alence range from 13 to 20% was found in three SSA 
countries (Uganda, Benin, Rwanda [32–34]) and in Bang-
ladesh [35] and a better level of 26% to 30% was reported 
for Ghana, Nigeria [36, 37] and Thailand [38]. In LMICs, 
seasonal availability of some specific products source of 
micro-nutrients was correlated with some depletions 
[39, 40], the prevalence of vitamin A deficiency increased 
1.6 (1.5–1.8) times higher in the rainy season compared 
to the dry, and varied up to twofold between regions in 
Guinea-Bissau [41]. The STEPS survey was held from 
September to October, period included in the rainy sea-
son period in Burkina Faso while mango (for example), 
a widespread fruit (in southwest of Burkina Faso) [42] 
and source of the Beta-carotene was not available by the 
survey time, and some authors reported low rate of the 

Table 1 Sociodemographic characteristics, and fruit and/or vegetable (FV) consumption description, in the sample (N = 4402)

a Workers with formal monthly salary in the public or private sectors
b Others: Self-employed, house maker, jobless, students; CI Confidence interval at 95%

Overall Ate ≥ 3 servings of fruits Ate ≥ 3 servings of vegetables Adequate FV 
consumption

N = 4402

n % n % CI p-value n % CI p-value n % CI P

Residence 0.45 0.249 0.011

 - Rural area 3493 79.4 149 4.3 3.6–5.0 52 5.7 4.3–7.4 192 5.5 4.8–6.3

 - Urban area 909 20.6 33 3.6 2.5–5.1 237 6.8 6.0–7.7 31 3.4 2.3–4.8

Sex 0.08 0.02 0.037

 - Male 2095 47.6 75 3.6 2.8–4.5 118 5.6 4.7–6.7 91 4.3 3.5–5.3

 - Female 2307 52.4 107 4.6 3.8–5.6 171 7.4 6.4–8.6 132 5.7 4.8–6.7

Age range (years) 0.30 0.66 0.41

 - 25–34 2006 45.6 83 4.1 3.3–5.1 127 6.3 5.3–7.5 90 4.5 3.6–5.5

 - 35–44 1100 25.0 44 4.0 2.9–5.3 72 6.5 5.2–8.2 64 5.8 4.5–7.4

 - 44–54 786 17.8 40 5.1 3.7–6.9 50 6.4 4.8–8.3 42 5.3 3.9–7.2

 - 55–64 510 11.6 15 2.9 1.7–4.8 40 7.8 5.7–10.5 27 5.3 3.5–7.6

Marital status 0.40 0.006 0.33

 - Married/cohabitating 3826 86.9 20 4.2 3.6–4.9 236 6.2 5.4–7.0 189 4.9 4.3–5.7

 - Single 576 13.1 162 3.5 2.1–5.3 53 9.2 6.9–11.9 34 5.9 4.1–8.2

Occupation 0.07 0.24 0.61

 - Employees with formal incomea 252 5.7 16 6.3 3.7–10.1 21 8.3 5.2–12.4 11 4.4 2.2–7.7

 - Othersb 4150 94.3 166 4.0 3.4–4.6 268 6.5 5.7–7.2 212 5.1 4.5–5.8

Education level 0.35 0.019 0.81

 - No formal education 3394 77.1 135 4.0 3.3–4.7 205 6.0 5.3–6.9 168 5.0 4.2–5.7

 - Primary school 688 15.6 29 4.2 2.8–6.0 53 7.7 5.8–10.0 38 5.5 3.9–7.5

 - Secondary or more 320 7.3 18 5.6 3.4–8.7 31 9.7 6.7–13.5 17 5.3 3.1–8.4
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dietary diversity score or nutrient adequacy ratio by the 
rainy period [43].

Disparity in prevalence (0.0% to 25.0%) of adequate FV 
intake between Regions
There is a low rainfall in the wide area of Burkina Faso 
(Fig. 1A) a Sahelian and vulnerable country [22, 23], and 
almost all plant species yielding FV do not provide prod-
ucts at all times or at each month of the year. During the 
rainy season, cereal farming is a priority for the country, 
while some specific localities undergo for off-season pro-
duction of crops [44], that may include tomatoes, green 
bean, salad lettuce, potato leaves etc. during dry season. 
Burkina Faso is also facing a major challenge in terms of 
storage, processing, warehousing and distribution of FV, 
the perishable foodstuffs [45, 46]. Throughout the coun-
try, the variability in the seasonal availability of food and 
especially the FV, strongly influences the fluctuation in 
the household dietary diversity or individual consump-
tion of FV [47]. There are different ethnic groups in 
Burkina Faso, potentially with specific socio-cultural per-
ceptions on certain species of FV and their consumption 
and the habit for FV consumption as a cultural heritage 
in relation to the psycho-socio-cultural considerations of 
food choice should not be neglected [48, 49]. Our study 
indicates that efforts to promote The FV consumption 

in all country regions and provides a specific dashboard 
(Tables  2 & Supplemental data) for public health inter-
ventions throughout the country.

High rates of urbanisation while low level of adequate 
intake
In the specific Regions of "Centre" and "Hauts-Bassins" 
which involved Burkina Faso political and economic 
capitals and the 61,8% of the country’s urban dwell-
ers [17], there was an alarming low prevalence (2.1% 
and 0.8%, respectively) of adequate FV consumption 
(Table 2). Moreover, urban residence was associated with 
decreased FV intake (Table 3) and was a major concern. 
Indeed, LMICs including SSA countries are undergoing 
nutrition [50, 51] and epidemiological [52, 53] transitions 
with surprising widespread of cardiovascular risk factors 
and diseases, strongly correlated with the urbanization 
process [54, 55]. Public health measures should urgently 
target the urban people in Burkina Faso.

Low rates of urbanisation with increased level of adequate 
intake
The urbanization rate in the Regions of “Centre-Ouest” 
and “Nord” Regions was low (13.2% and 11.8% respec-
tively) [17] (Fig.  1B) while a respective prevalence of 
adequate FV intake was 25.0% and 19.5% (Table 2). These 

Table 2 Prevalence of those who ate in the typical day, at least 3 servings of fruits, at least 3 serving of vegetables, and adequate 
consumption, by the country Regions

Using the the χ2 test to compare the prevalences of the adequate FV intake between these Regions, p-value was also 0.0001. For the two Regions of “Centre-Ouest” 
and “Nord”, the pooled prevalence of adequate FV intake was 22.4% (95% CI: 19.2 – 25.8), while for the other eleven Regions, it was significantly lower, 2.4% (95% CI: 
1.9–2.9), p = 0.0001. Those who ate at least three servings of fruits among the participants of these two regions (“Centre-Ouest” and “Nord”) represented 15.2% (95% 
CI: 12.5 – 18.2) while 2.3% (95% CI: 1.8 – 2.8) for those living in the other eleven Region, p = 0.0001. Those who ate at least three servings of vegetables among the 
participants of these two regions (“Centre-Ouest” and “Nord”) represented 21.4% (95% CI: 18.3 – 24.8) while 4.0% (95% CI: 3.4 – 4.7), p = 0.0001 for people living in the 
other eleven Regions

CI Confident interval

Regions Number of 
participants

Ate at least 3 servings of fruits Ate at least 3 servings of 
vegetables

Ate at least five servings 
(adequate) of FV

N n % 95% CI n % 95% CI n % 95% IC

Centre 533 9 1.7 0.8–3.2 24 4.5 2.9–6.6 11 2.1 1.0–3.7

Est 346 5 1.4 0.5–3.3 13 3.8 2.0–6.3 6 1.7 0.6–3.7

Centre-Est 384 1 0.3  < 0.0–1.4 16 4.2 2.4–6.7 7 1.8 0.7–3.7

Centre-Sud 216 4 0.2 0.5–4.7 7 3.2 1.3–6.6 9 4.2 1.9–7.8

Centre-Nord 429 19 4.4 2.7–6.8 20 4.6 2.9–7.1 10 2.3 1.1–4.2

Sahel 303 1 0.3  > 0.0–1.8 37 12.2 8.7–16.4 9 3.0 1.4–5.6

Plateau Central 236 1 0.4  > 0.0–2.3 0 0.0 –‑ 0 0.0 –‑

Cascades 152 15 9.9 5.6–15.8 12 7.9 4.1–13.4 10 6.6 3.2–11.8

Sud-Ouest 214 5 2.3 0.8–5.4 3 1.4 0.3–4.0 3 1.4 0.3–4.0

Boucle du Mouhoun 467 13 2.8 1.5–4.7 18 3.9 2.3–6.0 11 2.4 1.2–4.2

Centre-Ouest 307 47 15.3 11.5–19.8 53 17.3 13.2–22.0 60 19.5 15.3–24.4

Nord 332 50 15.1 11.4–19.4 84 25.3 20.7–30.3 83 25.0 20.4–30.0

Hauts-Bassins 483 12 2.5 1.3–4.3 2 0.4  0.1–1.5 4 0.8 0.2–2.1

Total/National 4402 182 4.1 3.6–4.8 289 6.6 5.9–7.3 223 5.1 4.4–5.8
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regions are not the best-watered in Burkina Faso either 
(Fig. 1A). This could indicate a wider availability of FV in 
these two regions by the times of the STEPS survey, with 
greater compliance for consumption, or a habit of direct 
consumption of plant products. This may also support 
the association between rural residency and adequate FV 
intake (Table  3). Such behaviour should be encouraged 
and reinforced, while further studies should highlight 
benefits of this consumption in these areas, probably by 
comparing the levels of metabolic abnormalities (dys-
lipidaemia, obesity) between these regions of high FV 
intake and the others. This statement is also supported 
by the results in Supplemental Figure (the best adherence 
to the FV consumption in these Regions). The value of 
the FV consumption did not be well known by the gen-
eral population [56] and thus, evidence on the potential 
health outcomes should be vulgarised in the Burkinabè 

communities in order to impulse engagement for the FV 
consumption.

Female gender, favourable factors to the adequate FV 
intake
This association we found (Table  3) was similar to the 
report in Bangladesh [35] and Thailand [38]. Overweight/
obesity more frequently affected Burkinabè women 
(overall prevalence of 19%, purchasing 44% in urban 
area [57]), and this problem could connect women with 
healthcare workers providing them with healthy advices 
driving to the better compliance to the FV consumption 
in overweight and obese adults [56]. Since the usefulness 
of the family-based approaches to cardiovascular health 
promotion or risk reduction [58, 59] and the nutrition 
education promoting FV consumption [56] is obvious, it 

Table 3 Sociodemographic factors’ associations with fruit and/or vegetable intake (in the typical day) in logistic regression

Whatever, with assumptions to control for confounders in the multivariable logistic regressions analyses with backward elimination:

- When only the independent factors statistically significant at the p < 0.25 level in bivariate analyses were included in the multivariate model, the final results from 
each multivariable logistic regression remained unchanged

- When only the factors statistically significant at the p < 0.05 level in bivariate analyses were included in the multivariate model as performed elsewhere [13, 26], the 
unique change in the final results was the absence of the independent variable “residency”, among the significantly associated variables with the dependent factor 
“ate at least three servings of vegetables”. Indeed, with a p = 0.249 at bivariable analysis, it (“residency”) cannot be included in the final model
a Workers with formal monthly salary in the public or private sectors
b Others: Self-employed, house maker, jobless, students); CI Confidence interval at 95%, cOR Crude odds-ratio, aOR Adjusted Odds-ratio

Multivariable analysis

Ate at least 3 fruits Ate at least 3 vegetables Adequate intake

aOR 95% CI p-value aOR 95% CI p-value aOR 95% CI p-value

Residency
 - Urban area (Ref) 1 1 1

 - Rural 1.43 0.93–2.17 0.10 1.77 1.24‑ 2.54 0.002 1.66 1.13–2.45 0.01

Gender
 - Male (Ref) 1 1 1

 - Female 1.36  > 0.99–1.84 0.050 1.45 1.13‑ 1.85 0.003 1.34 1.02–1.77 0.033

Age range (years)
 - 25–34 1 1 1

 - 35–44 0.98 0.67–1.42 0.92 1.12 0.83–1.51 0.47 1.39  > 0.99–1.94 0.050

 - 44–54 1.26 0.86–1.86 0.24 1.10 0.78–1.55 0.56 1.30 0.89–1.90 0.18

 - 55–64 0.75 0.43–1.31 0.31 1.40 0.96–2.05 0.80 1.33 0.84–2.07 0.22

Marital status 0.18

 - Married/cohabitating (Ref) 1 1 1

 - Singles 0.81 0.50–1.32 0.40 1.55 1.12–2.14 0.008 1.30 0.88–1.92

Occupation 0.66

 - Othersb(Ref) 1 1 1

 - Employees with formal regu-
lar incomea

1.63 0.96–2.76 0.072 1.04 0.58–1.88 0.89 0.84 0.39–1.83

Education level
 - No formal education 1 1 1

 - Primary school 1.19 0.77–1.84 0.80 1.49 1.07–2.07 0.017 1.40 0.95–2.00 0.093

 - Secondary or more 1.43 0.71–2.89 0.99 2.24 1.42–3.54 0.001 1.72 0.97–3.04 0.063
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should be initiated and women could potentially play the 
prominent role.

Limitations
The study design was cross-sectional, and the survey was 
held from September to October and could not reflect 
the consumption level during the other months of the 
year. The optimum approach to collecting accurate food 
consumption data is not obvious, and the brief frequency 
questionnaire on FV consumption may have information 
biases and omissions, as this method also depends on 
participants’ memory. The representative sample was cal-
culated by using the prevalence of hypertension, included 
only adults aged 25  years and over, without the 15- to 
24-year-olds, a very significant group in Burkina Faso. 
Data on the socio-economic level of participants would 
also have allowed us to better understand the level of FV 
intake [38]. There was no analysis of food regimens (un-
available data) with regards to the level of the FV intake, 
that could show correlations and provide a better view 
and understanding of the consumption [13] and future 
studies should take this into account. The rainfall level by 
region and the regional production in FV at the moment 
of the survey as well as the exported and imported quan-
tities of FV should be relevant parameters to be included 
in our analysis. While these first nationally-represent-
ative data from 2013 may no longer reflect the current 
situation, they provide a baseline that can be compared 
with future WHO STEPS survey data.

Conclusion
Except for the Regions of “Centre-Ouest” and “Nord” of 
Burkina Faso, the prevalence of adequate consumption 
of FV was very low in its other eleven Regions. The cli-
matic specificities including duration and alternance in 
dry and rainy seasons with the seasonal availability of 
the FV should be considered. Evidence on the potential 
health outcomes of FV consumption for the people resid-
ing in high intake areas (Regions of “Centre-Ouest” and 
“Nord”) should be highlighted and vulgarised within Bur-
kinabè communities. This study indicates that efforts to 
improve consumption should be made in all regions of 
the country, and identifies the priority specific regions 
for intervention. These data also provide a dashboard for 
health stakeholders throughout the country. Measures 
to increase FV intake are urgent for the urban people 
while a prominent role could be assigned to women in 
the framework of the implementation of the family-based 
approaches and the nutrition education promoting FV 
consumption. The future survey using the STEPS method 
should allow assessment of the potential change in the 
consumption level.
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