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Factors influencing malnutrition 
among adolescent girls in The Gambia: 
a mixed‑methods exploratory study
Haddy Jallow‑Badjan1, Tanefa A. Apekey2 and Maria J. Maynard1* 

Abstract 

Background In The Gambia, existing research to understand and address malnutrition among adolescent girls is lim‑

ited. Prior to the conduct of large‑scale studies, formative research is needed. The aim of this mixed methods, cross‑

sectional study was to explore cultural contexts relevant to nutritional status, feasibility and appropriateness of recruit‑

ment and data collection methods (questionnaires and anthropometric measures), and plausibility of data collected.

Methods The study took place in May–June 2021 in an urban conurbation in Brikama local government area (LGA) 

and two rural villages in Mansakonko LGA, The Gambia. The purposive sampling frame of the all‑female sample 

included residence in the selected urban or rural settings and being aged 10–14 or 15–19 years. Thirty‑two girls aged 

10 to 19 years, with equal numbers in urban and rural settings were recruited. Four focus groups discussions (FGDs), 

with eight participants in each, were held to understand perspectives on cultural practices; concepts of under‑ 

and overweight, and research recruitment methods. The same participants completed questionnaires on socio‑

economic circumstances, health, access to community resources, nutrition knowledge, sleep, and physical activity, 

and had anthropometric measures taken. FGDs were then reconvened to discuss the feasibility and acceptability 

of the questionnaires and anthropometric measures, and views on providing biological samples in the future. FGD 

data were analysed using thematic analysis. Body mass index (BMI)‑for‑age and height‑for‑age z‑scores, mid‑upper 

arm circumference, and waist: hip ratios were assessed and descriptive statistics used to explore the data obtained.

Results Five themes were identified in the focus group discussions: 1. Cultural norms: harmful vs. beneficial 

to nutrition‑related health; 2. Concepts of healthy diet and weight; 3. Approaches to tackling under‑ and overnu‑

trition; 4. Study recruitment: barriers and facilitators; 5. Study questionnaires and proposed measures are mostly 

feasible and acceptable. Questionnaire data highlighted limited access to resources (e.g. food markets and elec‑

tricity) as important individual, household and community factors influencing malnutrition in rural settings. The 

anthropometric measures reflected the double burden of malnutrition in The Gambia, with the presence of stunting 

(41%), underweight (31%), and living with overweight or obesity (10%). A higher proportion of participants were 

underweight in rural compared to urban settings (50% vs 12.5% respectively, p = 0.03). Over 70% of those classified 

as underweight perceived their weight as normal.

Conclusion This exploratory study provides novel data to inform larger‑scale research to understand and address 

malnutrition among adolescent females in The Gambia. Urban–rural variance in the double burden of malnutrition, 
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Background
In The Gambia, malnutrition in all its forms (i.e. under-

nutrition [underweight, stunting, wasting, and/or micro-

nutrient deficiency] and overnutrition [overweight and 

obesity]) is a significant public health problem [1]. As 

with other age groups in The Gambia, undernutrition 

co-exists with rising overnutrition among adolescents 

(i.e. young people aged 10–19  years) [2–4]. It has been 

reported that girls in The Gambia are also more vulner-

able to underweight, overweight and obesity than boys 

[2, 4], and therefore specific attention on female ado-

lescents is warranted. Improving nutrition during this 

period in the life course has the potential benefits of opti-

mising contemporary physical, psychological and cogni-

tive health, long-term health, and the development and 

health of future generations [5]. Socioecological models 

(SEM) for understanding and addressing health behav-

iours and behaviour change emphasise the interactions 

across individual, household, community and national 

levels [6]. There is limited existing research which consid-

ers these multiple levels of influence on nutrition-related 

health among adolescent girls in The Gambia. Available 

evidence in low and middle income countries (LMICs) 

more widely, implicates a range of individual- and house-

hold-level factors in the prevalences of underweight or 

stunting [7, 8], overweight and obesity [9, 10], and nutri-

ent deficiencies and associated health outcomes such as 

in iron deficiency anaemia [8]. The available literature has 

a number of limitations, including providing sparse evi-

dence overall (with none in The Gambia examining mul-

tiple levels of influence on nutrition), and limited focus 

on the wider determinants of malnutrition [11].

The Gambia has a young population with 220,980 

(23%) aged 10 to 19  years [12]. National data shows 

that the trend of undernutrition among girls and 

women aged 15–49  years has improved from 17% in 

2013 to 14% in 2019–20 but is still highly prevalent, 

whilst overweight and obesity has worsened with a 

prevalence of 23% in 2013 rising to 36% in 2019–20 

[1]. Girls and women in this age group living in rural 

areas of The Gambia are more likely to be underweight 

than urban females (17% vs 13%) whilst the opposite 

is true for overweight and obesity with higher preva-

lence in urban areas (40% vs 25%). The prevalence of 

anaemia among 15–49  year-olds has decreased in the 

country from 60% in 2013, but remains high at 44%, 

according to the most recent national data [1]. Where 

adolescent age-specific national data are available (for 

cross-sectional data, but not for trends) this indicates 

that 28% of 15–19 year-olds are underweight, 12% are 

overweight or obese, and 43% have anaemia [1]. Pre-

vious research focusing on adolescents in The Gam-

bia (mean age 16.8  years) has shown that almost 14% 

of secondary school-going youths (males and females 

combined) were underweight at the same time as more 

than 7% being either overweight or obese, thus indi-

cating the double burden of malnutrition [2]. Factors 

associated with nutritional status were female sex, 

nighttime sleep duration, mother’s education, and 

physical activity levels. Malnutrition-related research 

including adolescent girls therefore does exist in The 

Gambia, as highlighted above. However, either the 

full age span of adolescence (10–19  years) was not 

covered, or gender- and age- specific analyses were 

not reported. Also, previous studies conducted in the 

country have focused on individual-level determinants 

of adolescent girls’ nutrition-related health, and the 

role of wider determinants remains to be elucidated. 

Malnutrition is a complex issue and multicomponent 

coproduced interventions are needed to address mal-

nutrition among adolescents in The Gambia [13]. The 

period of preparation prior to and during interven-

tion development may require several small studies, 

including exploratory research with future interven-

tion beneficiaries and other stakeholders [14]. Based 

on the available literature, and to the authors’ knowl-

edge, no previous study conducted in The Gambia has 

considered the individual, household, community, and 

national determinants of adolescent girls’ nutritional 

status. As the first of its kind in the country, an explor-

atory study was imperative to understand the cultural 

context in which the research is situated and the fea-

sibility of conducting further observational or inter-

ventional research within the target population. Thus, 

the overall aim of this study was to conduct formative 

research exploring cultural norms, views on engaging 

in research, and the survey methods used to assess the 

nutritional status of adolescent girls aged 10–19 years, 

living in urban and rural areas of The Gambia. Specific 

objectives were to: 1. Use focus group discussions to: 

(i) Gain understanding of the cultural contexts rel-

evant to nutritional status (cultural norms and prac-

tices; concepts of healthy diet and weight; prevention 

and treatment of under- and overweight); (ii) Explore 

factors influencing malnutrition, and in the barriers to and facilitators of adolescents taking part in research, are key 

considerations.

Keywords Female Adolescents, Malnutrition, Social Determinants of Health, Gambia
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views on research approaches that may enhance a 

larger study (optimal recruitment methods; feasibil-

ity and acceptability of self-reported questionnaires 

and anthropometric measures); 2. Assess the qual-

ity and plausibility of the data (i) obtained from the 

questionnaires (health, diet, physical activity, potential 

individual-level and wider [household; community] 

influences on nutritional status), and (ii) nutritional 

status outcomes derived from the anthropometric 

measures (weight status, abdominal obesity, and stunt-

ing); 3. Where possible, explore similarities and differ-

ences between participants in urban and rural settings 

within objectives 1 and 2; and 4. Identify any required 

adaptations to optimise the data collection tools and 

procedures for larger-scale research.

Materials and methods
Conceptual framework

The study was conducted as part of a wider programme 

of research [15], underpinned by a conceptual frame-

work informed by SEM [6]. Variations on the levels of 

influence and their labels depicted in models neverthe-

less retain an emphasis on interactions between levels 

of influence, and on the notion that behaviours are influ-

enced by the social environment [6]. The levels of influ-

ence (individual, household, community, national) and 

factors of interest within levels are depicted in Fig. 1. In 

the phase of the research reported here, individual level 

(by self-report questionnaire and physical measures), 

household and community levels (self-report question-

naire and focus group discussion) and policy levels (focus 

Fig. 1 Conceptual framework
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group discussion) of influence could be explored, largely 

from adolescents’ own perspectives. However, some ele-

ments of the framework (e.g. measured dietary habits 

at the individual level), policy analysis and views of pol-

icy actors with regard to adolescent malnutrition were 

conducted in subsequent phases of the research to be 

reported at a later date.

Study design

A mixed methods, cross-sectional study design was used 

in this exploratory study. Qualitative approaches aid 

understanding of the meanings people attach to actions, 

decisions, beliefs and values within their social worlds 

[16]. Exploring the quantitative study elements provides 

preliminary data on the feasibility of research proto-

cols and the efficacy of instruments, reducing research 

waste [17]. Gaining knowledge using qualitative and 

quantitative approaches informs the design, acceptabil-

ity and delivery of large scale observational studies [17] 

and person-centred health programmes [18]. Transpar-

ent reporting was aided by two checklists suitable for 

the study design: the consolidated criteria for reporting 

qualitative studies (COREQ) [19] and the STrengthening 

the Reporting of OBservational studies in Epidemiology 

(STROBE) checklist for cross-sectional studies [20] (Sup-

plementary File 1). Qualitative focus group discussions 

(FGDs) were conducted to examine cultural norms and 

practices that could influence adolescent girls’ nutritional 

status, and elements of study design that are important 

to the feasibility of future studies (objective 1). Quanti-

tative data were collected via questionnaire and anthro-

pometric measures (objective 2), with urban and rural 

comparisons across the datasets made where possible 

(objective 3). Both the quantitative and qualitative data 

were used to identify any required adaptations needed to 

optimise the data collection tools and procedures (objec-

tive 4), informing the subsequent larger survey and inter-

vention development research. The study was conducted 

by the lead author (HJB) [15], supervised by the co-

authors (MJM; TAA). Data collection was supported by 

field workers trained and managed by HJB (the ‘research 

team’; see Data collection personnel, below).

Study setting

The research settings were urban and rural areas in The 

Gambia. Brikama local government area (LGA) is the 

most populated region in the country and is comprised of 

80% urban settlements; Mansakonko LGA was selected 

as the rural site [21]. As the urban settlements are more 

densely populated than rural areas, one urban settle-

ment and two rural villages were selected for the study 

to achieve equal population representation. The largest 

ethnic group (i.e. tribe) in Brikama are Mandinka (39.8% 

of the Brikama population), followed by Fula (19.7), Jola 

(18.6%), Wolof (10.7%) and other tribes (11.1%) [22]. 

A typical urban setting (a busy commercial hub with a 

wide range of amenities) was identified in Brikama LGA, 

hereafter referred to as the ‘urban area’. Almost 80% of 

the population in the Mansakonko region identify as 

being Mandinka, followed by Fula (16.2%), Jola (2.4%), 

and other tribes (1.3%) [23]. There are 36 villages in the 

region and the primary occupation is subsistence farm-

ing. Two rural areas (referred to as ‘village 1’ and ‘village 

2’ or the ‘rural villages’, as appropriate) were identified as 

classic village environments in Mansakonko LGA. The 

research settings are predominantly Muslim societies, 

which resonates with the national picture [22].

All procedures were conducted in accordance with the 

Declaration of Helsinki. Ethical approval for the study 

was granted by the Research Ethics Committee, School 

of Health, Leeds Beckett University (Reference: 73,304), 

and The Gambia Government/MRCG Joint Ethics Com-

mittee (Reference: R020021). Permission was also sought 

from Chiefs (known as Alkalos), village and compound 

heads in their respective regions. Consent from parents 

of participants who were under 18 years and from ado-

lescents over 18 years, and assent of the participants was 

certified by the completion and signing of consent and 

assent forms.

Sampling and recruitment

A purposive (or purposeful), non-probability sam-

pling technique was used. Stratified purposive sampling 

involved identifying different strata or categories within 

the population of interest, whereby participants were 

relatively homogenous within categories [24]. Purpose-

fully recruiting a range of participants within strata 

incorporates what is known as maximum variation sam-

pling within the stratified approach [24]. Maximum vari-

ation aids documenting a variety of views, and identifies 

important patterns in the phenomena of interest that 

are common across the diversity of the sample [24]. The 

sampling categories and focus group composition are 

shown in Table  1. Categories included younger (aged 

10–14 years) and older (aged 15–19 years) adolescent 

Table 1 Stratified focus group purposive sampling frame

Setting/ focus group Aged 
10–14 
years

Aged 
15–19 
years

Total

Urban area (urban focus group 1) 2–4 2–4 4–8

Urban area (urban focus group 2) 2–4 2–4 4–8

Rural village 1 (rural focus group 1) 2–4 2–4 4–8

Rural village 2 (rural focus group 2) 2–4 2–4 4–8

Total target sample size: 16–32
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girls, resident within the urban Brikama LGA or the rural 

Mansakonko LGA. A minimum of 4 and maximum of 8 

participants in each focus group was the aim; therefore, 

the total target sample size was 16–32 adolescent girls. 

The small but diverse sample provided ‘information-rich 

cases for in-depth study’ ( [24];p.264). Further, it has been 

postulated that 4–8 focus groups are sufficient to achieve 

saturation of the themes identified in the data [25].

The focus group participants also completed the ques-

tionnaires and physical measures. By design, although 

the questionnaire and measures captured quantitative 

data, the aim was not statistically representative data. The 

emphasis was on exploring feasibility and acceptability of 

the measures and the quality and plausibility of the data, 

as detailed in the objectives. Due to the non-probability 

nature of the sampling, it is not possible to know how 

many potentially eligible participants were made aware of 

the study, and thus a response rate cannot be calculated.

Building relationships with focal persons in each of 

the communities was an important element of reaching 

potential participants, and the recruitment process is fur-

ther outlined below.

Engagement and recruitment in the rural areas

It was relatively straightforward to engage with the rural 

communities (compared to the urban setting, see below) 

due to the common existence of organised groups such as 

the Village Development Committee (VDC), tasked with 

the welfare of its members. Thus, it was possible to iden-

tify the VDC chairman in each of the villages, well known 

and highly regarded in their communities, who acted as 

focal persons. Recruitment visits were made to both vil-

lages from 24th to 27th May 2021. In village 1, the meet-

ing was held at the Alkalo’s compound with 35 village 

elders (both men and women) present. The session was 

very interactive and it was unanimously stated that con-

sent would not be given for their children to participate 

if COVID vaccination, which they did not trust, was part 

of the study. There was also concern about girls becom-

ing anaemic because of the blood samples planned for 

future phases of the study. Explanations that the project 

was not investigating anything related to COVID, that 

the research would not include any vaccinations, and that 

the amount of blood that would be collected in future 

phases of the research (typically 8mls per person) would 

not cause harm to the participants were accepted. The 

community leaders indicated that they felt reassured, and 

that recruitment and taking consent could be done that 

day. Any parent present at the meeting with their child 

(or whose child was playing nearby) and interested in 

their child participating consented before leaving. At vil-

lage 2, the research team met the Alkalo at his compound 

and some of the elders, facilitated by the VDC chairman. 

The elders welcomed the focus on adolescents but raised 

concerns about their community being accessed by pre-

vious research groups with impact yet to be seen in the 

community. However, approval was granted at the end of 

the discussion. The Alkalo and elders spoke with parents/ 

guardians of eligible adolescents. Where interest was reg-

istered, researchers were invited to the respective homes, 

met with the prospective participants and their parents/

guardians and the consent procedures were carried out. 

Dates in June 2021 were agreed for the researchers to 

return to both villages for data collection.

Engagement and recruitment in the urban area

Engagement was a little more challenging in the urban 

area. The large geographical area meant that more than 

one focal person was required in different parts of the 

community, and there was less openness to non-resi-

dents, compared to the rural areas. Recruitment took 

place during 28th May to 10th June 2021 and included 

multiple consultations, telephone calls and meetings 

with key informants, identification of four focal persons 

resident in the selected urban area, and several visits to 

meet potential participants’ parents/ guardians. Parents/ 

guardians then discussed the project with their children, 

and for those registering interest, the researchers were 

invited to their individual homes where potential partici-

pants were met. Parental approval was granted, consent/ 

assent and recruitment confirmed, and a date agreed for 

later in June 2021 for the data to be collected at the com-

pound of one of the focal persons.

Focus group discussions

A semi-structured interview guide was developed (Sup-

plementary File 2). The topics were informed by the study 

objectives, research conducted in The Gambia by the 

lead author [2, 4] and consequent experience of working 

with the target group, and previous studies conducted 

in other LMICs [7, 8, 11, 26, 27]. The topics included 

optimal enrolment methods, perceptions of healthy diet 

and weight, cultural norms and practices, opinions on 

appropriate solutions to adolescent girls’ malnutrition, 

opinions on the acceptability of blood and urine sample 

collection, potential techniques for longitudinal follow up 

of participants, and views on the questionnaire.

Questionnaire and anthropometric measures

Questionnaire

The questionnaire comprised of six sections (Supplemen-

tary File 3). All sections were informed by the objectives 

and the relevant sections of questionnaires used among 

adolescents in The Gambia by HJB [2, 4]. Previously used 

sections were of bespoke design for the setting, except 

with regard to the physical activity questions which 
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were based on an adapted existing tool (see below). The 

first part of the questionnaire included individual and 

household demographic and socioeconomic questions 

(age, country of birth, religion, school attendance, grade, 

marital status, number of siblings, family type and home 

ownership, parental occupation and education level, and 

source of drinking water), followed by questions on par-

ticipants’ maturation status and health (menstruation, 

parity, malaria, treatment for parasitic worms). Further 

sections assessed access to community resources (food 

markets, health services, roads, electricity, and schools), 

sources of nutrition knowledge (family, peers, school, 

mass media, community members and healthcare prac-

titioners), physical activity, sleep and sedentary activ-

ity. The Physical Activity Questionnaire for Adolescents 

(PAQ-A) [28] was incorporated into the questionnaire. 

As in previous use in The Gambia [2] and in similar set-

tings among South African adolescents [29], activities 

that were not relevant were removed (such as hockey, 

skiing and ice-skating).

Questionnaire validity Critique of the questionnaire 

in the FGDs was a key element of the qualitative assess-

ment of questionnaire face and content validity [30]. 

Additionally, the recommendations made by the adoles-

cents were evaluated by the research team with regard to 

difficulty or ambiguity, choice of wording and ordering of 

items, and decisions made about any changes required 

to the questionnaire. The PAQ-A tool used to measure 

physical activity has been shown to have high reliability 

based on the intra-class correlation coefficient (r = 0.719, 

p < 0.05; 95% confidence interval (CI): 0.569–0.822) and 

fair convergent validity (r = 0.516, p < 0.05) when pre-

viously validated among youth [31]. Any within-study 

assessment of quantitative construct validity was pre-

cluded by small sample size and/ or predominantly nomi-

nal, categorical data.

Anthropometric measures

The measurements taken included weight, height (from 

which BMI and BMI for age z-scores were calculated, 

see below), mid upper arm circumference (MUAC), and 

waist and hip circumferences (from which waist-hip-ratio 

(WHR) was derived, see below). In addition to standing 

height, demi-span and ulna length measures were also 

conducted as recommended alternatives when standing 

height is not feasible due to illness or disability [32–35]. 

Standardised protocols based on WHO guidance [36] 

were followed for all measurements. A digital scale (Seca 

869) was used to measure weight and a stadiometer (Seca 

217) to measure standing height. UNICEF MUAC meas-

uring tapes were used for mid upper arm circumference 

(MUAC), and simple measuring tapes were used for waist 

and hip circumferences, demi-span and ulna lengths.

Data collection personnel

Data collection was led by the lead author (HJB), a 

Gambian woman, nurse, and a doctoral student at the 

time of the study (now a post-doctoral researcher). HJB 

has over 10 years experience as a researcher and health 

professional working with the target populations, and 

is multi-lingual (English, Mandinka, Fula, and Wolof ). 

Led and trained by HJB, eight research assistants (RAs), 

four women and four men, assisted in the data collec-

tion process. These were nursing students in their final 

year of training or graduates who had recently completed 

their degree programme. All were also fluent in English, 

Mandinka (the main spoken language in Mansakonko), 

Fula and Wolof. The collective language skills meant that 

interactions with the participants during data collection 

could be in the preferred language/s of the participants. 

In addition to the RAs knowledge of malnutrition gained 

as part of their nurse training programme, HJB provided 

a one-day training session in May 2021 for the measure-

ment techniques, reading through the questionnaire, and 

overall format of the data collection process. Prior to the 

training day, a meeting with the RAs was held where the 

aim of the research programme was explained, and the 

data collection stages and strategies were discussed. They 

were also provided with the data collection tools such 

as the interview guide, questionnaire, anthropometric 

measurement protocols, participant information sheet, 

consent and assent forms and recruitment posters. These 

were given in advance so that the RAs could read through 

the content and clarify queries on the day of the training 

exercise. The three sections of the training day included 

1. Review and discussion of the focus group interview 

guide, and the roles of note taking, checking the record-

ing device, and ways of ensuring participants’ comfort to 

support HJB in facilitating the FGDs; 2. Discussion of the 

questionnaire during which the RAs were encouraged 

to raise queries, critique questions, and make sugges-

tions for revisions; and 3. Reviewing the anthropometry 

protocols, together with demonstrations of all the meas-

urements by the lead researcher. Each RA then had the 

opportunity to practice each measurement at least three 

times, working in pairs. The RAs retained the data col-

lection tools for further familiarisation in their own time.

Data collection procedures

The data collection process commenced with the FGDs. 

Two FGDs were conducted in the urban area and two in 

the rural villages (one FGD in each village), with a total 

of eight participants in each group. RAs were allocated 

to a specific FGD for note taking, together with the lead 
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researcher who acted as facilitator, which prevented over-

whelming the participants with too many people at the 

same time. Participants were only known to the research 

team in as far as their presence at the activities raising 

awareness of the project (described above). Confidential-

ity was discussed and the written permission to conduct 

and record the sessions was further verbally confirmed 

before commencing. All participants were reminded that 

they could stop taking part in the sessions at any time. 

The FGDs were shaped by the interview guide, with prob-

ing where needed. Questionnaire completion followed 

the FGD with participants sat at least two metres apart to 

maintain confidentiality and to prevent them discussing 

their answers. The anthropometric measurements were 

then taken. In each setting, a station was created where 

all measurements were conducted, with screened areas 

for privacy. The station was divided into two sub stations 

with one researcher conducting the measurement while 

the other recorded the results. Anthropometric meas-

urements were taken three times and the average was 

calculated as the final value. Only one participant at a 

time was permitted to attend a sub-station to ensure pri-

vacy and they had the option of having a female conduct 

their measurements if preferred. After completion of the 

measurements, the FGD was then resumed for the final 

session to discuss the questionnaire. Breaks were taken 

between sessions.

In village 1, the FGD was conducted in one of the Alka‑

lo’s neighbouring compounds, lasting 1 h and 43 min. 

Overall, the data collection process lasted just under five 

hours, including breaks. In village 2, the VDC chairman 

requested that the FGD take place at community centre 

meeting point (known as a Bantaba). The FGD lasted 

1 h 19 min, and the data collection session took about 

four hours overall. The FGDs in the urban setting lasted 

for 1 h 45 min and 1 h 31 min, respectively. In total, the 

data collection for each of the two urban sessions lasted 

around 3 h 30 min.

Qualitative data management and analysis

The qualitative data were analysed using The Frame-

work Method to generate topic summaries guided by 

the research objectives [37]. The analysis was positioned 

within a realist stance that centred participants subjec-

tive views but also encompassed underlying realities 

[38]. Analytical stages included verbatim transcription, 

followed by data familiarisation through reading and re-

reading transcripts and re-listening to the audio record-

ings. Initial code generation was followed by developing 

the analytical framework. Applying the analytical frame-

work, identifying initial themes, charting, and interpret-

ing data were the last stages of the process. A defining 

feature of The Framework Method is the matrix output 

which consists of rows (cases), columns (codes) and ‘cells’ 

of summarised data, providing a structure into which the 

data can be analysed (the framework) by case and by code 

[37]. In the current study, after hand coding the tran-

scripts in MS Word, cases, codes, and relevant data from 

the transcripts were transferred into MS Excel for chart-

ing and identifying themes. Saturation was determined 

by iterative analysis alongside data collection, and the 

charting of the anonymised participants and themes gen-

erated in MS Excel, in line with the Framework Method 

[37]. Five overarching themes were identified (see results) 

and saturation of themes was deemed to have occurred 

after four focus groups, although cannot be guaranteed 

[39]. Presentation of the themes in the results section is 

supported by direct quotes from the data labelled with 

participant’s ID, rural or urban setting, and participant’s 

age.

Rigour in the analysis was ensured by clarity in the 

methods and data analysis. Systematic analysis included 

constant comparison between cases, paying attention 

to ‘deviant’ cases that do not appear to fit the prevailing 

pattern or the overall argument ( [40]; p.212) to enhance 

credibility. Additionally, fair dealing of participants’ views 

ensured incorporating a range of perspectives which 

did not favour particular subgroups of the sample [38]. 

Reflexivity through scrutinising HJB’s positionality and 

role in the research process [38] was aided by discussions 

between the authors about the coding and analysis, with 

the aim of augmenting the analysis rather than label any 

differences in perspectives as right or wrong. Additional 

quotes to support the analysis and detailed memos of 

responses across the sample are also provided for further 

transparency (Supplementary File 4).

Questionnaire and anthropometric variables

Questionnaire variables

Socio‑demographic and other individual level vari‑

ables Socio-demographic variables included age as a 

continuous variable from which a dichotomised vari-

able (aged 10–14 years and 15–19 years) was derived, 

residence type (rural or urban), country of birth, reli-

gious and tribal affiliation, ever attended school, current 

grade, and marital status were all defined as categorical 

variables. Other individual-level maturation and health 

variables that may be important covariates in a larger 

scale study included age at menarche, and number of 

pregnancies/ children. Only one participant had been 

married and none reported ever being pregnant and so 

these variables were not considered further. Health indi-

cators included treatment for malaria infections, which 

was categorised ranging from currently to never, and for 

parasitic worms (categorical variable ranging from < 3 
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months ago to never). The number of available sources 

of nutrition information was categorised as ‘no access’ (0 

sources), ‘limited access’ (1 to 2 sources) and ‘adequate 

access’ (3 or more sources). The remaining individual 

level variables were physical activity, sedentary behav-

iours, and sleep duration. For physical activity, a sum-

mary mean score was calculated from the individual 

items of the PAQ-A (as described above). Each item was 

scored from 1 (low level of PA) to 5 (high level of PA). 

Further, the total mean score was categorised as ‘low 

activity’ (mean score of < 2.75) and ‘adequate activity’ 

(mean score ≥ 2.76). These cut-off points were adopted 

based on recommendations from a previous study assess-

ing adolescent physical activity level using PAQ-A [41]. 

Adequacy of sleep duration was based on criteria defined 

for paediatric populations [42, 43], as used in other stud-

ies [44, 45]. According to these criteria, children aged 

10–12 years were classified as having ‘low’ (< 9 h), ‘ade-

quate’ (9 to 12 h) and ‘excess’ (> 12 h) sleep duration. Cat-

egories for adolescents aged 13–19 years were ‘low’ (< 8 

h), ‘adequate’ (8 to 10 h) and ‘excess’ (> 10 h) sleep dura-

tion. For sedentary behaviours, responses were coded 

1–5 depending on frequency of occurrence and scores 

summed.

Wider determinants of health (household and community 

levels) At the household level, these included family 

type, living in owned or rented accommodation, parental 

occupation and education levels, all defined as categori-

cal variables. Community level resources included access 

to local food markets (standard built markets, supermar-

kets, shops, open markets (known as Lumo) and other 

types of markets) categorised as ‘little access’ (1 or 2 mar-

kets) or ‘adequate access’ (≥ 3 markets). Similarly, access 

to healthcare services was categorised as ‘not available’ if 

participants had no access or a traditional midwife in the 

community, and ‘sufficient access’ for access to a hospital, 

clinic, and pharmacy. With respect to availability of good 

roads, no paved road was categorised as ‘unsuitable for 

vehicles’ (and considered the lowest quality), gravel roads 

as ‘moderately suitable for vehicles’, and asphalt, basalt or 

concrete roads as ‘suitable for vehicles’ (and considered 

the best quality).

Anthropometric variables

Calculated vs measured height Estimation of height 

from ulna length was based on the equation height 

(cm) = 35.63 + 1.21 × age (years) + 4.06 × ulna (cm) [46]. 

Height was also estimated as 2 × demi-span length (cm). 

In the current study, all the participants were able to 

stand. Estimated height was not needed, and therefore 

standing height was used to calculate adolescent BMI and 

underpinned BMI-for-age and height-for-age z-scores.

Nutritional status measures BMI-for-age z-scores, 

height-for-age z-scores, and waist-hip ratios were calcu-

lated from weight, height, and waist and hip circumfer-

ences, respectively. In the absence of national nutritional 

status reference standards available for Gambians, val-

ues from existing literature [47–51] were used to derive 

weight status and stunting categories (see Supplementary 

File 5).

Data management and statistical analysis 

of the questionnaire and measurement data

The questionnaire responses were entered in MS Excel 

spreadsheets and data cleaning performed to check for 

accuracy and completeness before being exported to 

SPSS version 27. Due to the small sample size a 100% 

check on data entry was performed. Of the 96 question-

naire items per participant, only one item was incorrectly 

entered (0.03% error rate). After exporting the data to 

SPSS, data completeness of the attempted question-

naires was assessed to identify the level of missing data 

and potential problematic questions. The most chal-

lenging questions for the participants were the ones that 

assessed sleep and sedentary lifestyle. Some of the par-

ticipants, especially in the rural setting, had problems 

indicating the time they went to sleep or the time it took 

them to fall asleep, which they attributed to not having a 

mobile phone. One (3.1%) or two (6.3%) items were miss-

ing in each of these variables, overall accounting for 1% 

of expected data items. The data were therefore imputed 

from participants’ prayer times. The level of missing data 

did not reach 10% for any individual variable and was 

highest (9.4% missing data) for the question related to the 

type of electricity supply for those who had electricity in 

their household.

Categorical variables were derived for the individual, 

household and community-level factors from the ques-

tionnaire. Categorical variables were also defined for the 

nutritional status variables (weight status, abdominal 

obesity and stunting) using the cut-points as described 

in Supplementary File 5. Counts and percentages were 

used to describe the distribution of the variables for the 

sample overall, and for the urban and rural sub-samples. 

Pearson’s chi-squared (or Fisher’s exact test when more 

than 20% of cells had an expected cell count of less than 

5) [52] was used for describing differences between rural 

and urban participants for each categorical variable. The 

anthropometric continuous variables were examined for 

normality of the distributions and descriptive statistics 

used to examine group averages, measures of spread, and 
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differences between rural and urban participants. Mean 

and standard deviation (SD), and independent samples 

t-tests were applied to normally distributed data. Non-

parametric equivalents – median and interquartile range 

(IQR), and Mann Whitney U tests – were used for vari-

ables which we not normally distributed. Statistical sig-

nificance for all tests was set at p < 0.05. As the study was 

exploratory, statistical inference of between group or 

between measure differences in the quantitative analysis 

should be treated with caution. Further, the intentionally 

small purposive sample did not support assessing predic-

tors of the outcomes and confounding factors in regres-

sion analysis.

Results
Data collection sessions

Although the time and date for the data collection ses-

sion were previously agreed, there was a three hour 

delay to commencing the sessions in village 1. Partici-

pants explained that as girls they can be given additional 

household or farm chores which they would have to fin-

ish and were not permitted to prioritise their research 

participation. The girls appeared shy in the FGD in this 

village setting but were engaged by singing at the start 

of the session to establish rapport and a positive mood, 

and encouragement of the research team. In village 2, 

participants were more interactive compared to village 1. 

The participants were expressive and the mood was light 

with laughter and jokes. However, because the meeting 

was conducted in the Bantaba at the centre of the com-

munity, it was occasionally interrupted by passersby and 

children playing nearby. The focal person encouraged 

children not taking part to move away to minimise dis-

traction, but took no other part in the discussions. Seat-

ing and tables were available in village 1; however, in 

village 2 it was necessary to sit on the cement floor on 

mats to conduct the focus groups. In the questionnaire 

completion sessions in both rural villages, it was neces-

sary for the research team to support younger partici-

pants and those with limited reading skills by reading out 

the questions and/ or interpreting and explaining them in 

their preferred language.

It was necessary to conduct both of the urban sessions 

from late afternoon into the evening (approximately 

4–7.30  pm), to accommodate the girls who attended 

after-school study classes or Quranic school (Dara). Both 

focus group sessions were very interactive and although 

the focal person was present, they did not get involved in 

the discussions. The same level of support required in the 

villages in answering the questionnaire was not needed in 

the urban setting as most participants were able to fully 

complete the questionnaire unaided.

Sample characteristics

In total, 32 female adolescents, with equal numbers from 

urban and rural settlements participated in the study, 

therefore the maximum target sample was achieved 

(Table  2). All participants engaged in the focus group 

discussions, attempted the questionnaire and com-

pleted all of the physical measures. The girls, aged 10 to 

19 years (median age 14.5 years), were all born in The 

Gambia and reported that they were of Muslim faith. 

Overall, half of the participants identified as being from 

the Mandinka ethnic group (94% of rural participants). 

The remainder were from other ethnic groups (includ-

ing Fula, Wolof, and Jola). All study participants attended 

school. Although not within the questionnaire, some 

participants described attending formal English Lan-

guage taught schools, while others were attending formal 

Arabic taught schools. However, all those attending Ara-

bic schools were partly taught in the English language. 

According to age, about 28% of the participants should 

have  been in primary school, however over 60% of the 

sample were in primary school grades.

Focus group findings

Five themes were identified in the focus group data 

(Table 3). The five themes were: 1. Cultural norms: harm-

ful vs. beneficial to nutrition related health; 2. Concepts 

of healthy diet and weight; 3. Approaches to tackling 

Table 2 Sample characteristics

a Other = Fula (9.4%), Wolof (6.3%), Jola (3.1%)

Other, not specified = 31.3%

Characteristic N (%)

Country of birth

 The Gambia 32 (100)

Residence

 Village 1 8 (25.0)

 Village 2 8 (25.0)

 Urban area 16 (50.0)

Age

 10 to 14 years 16 (50.0)

 15 to 19 years 16 (50.0)

Religion

 Muslim 32 (100)

Ethnic group

 Mandinka 16 (50.0)

  Othera/ Other, not specified 16 (50.0)

Attends school

 Yes 32 (100.0)

School grade

 1–6 (primary) 20 (62.5)

 7–12 (secondary) 12 (37.5)
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under- and overnutrition; 4. Study recruitment: barriers 

and facilitators; 5. Study questionnaires and proposed 

measures are mostly feasible and acceptable. Analysis of 

the five themes is presented below, supported by direct 

quotes from the data (additional quotes supporting 

the analysis can be found in Supplementary File 4). As 

described in the methods, direct quotes to support the 

analysis are labelled with a unique reference number, set-

ting (urban or rural) and age. The term ‘parent’ refers to 

parent or any other guardian.

Theme 1. Cultural norms: harmful vs beneficial to nutrition 

related health

Adolescents in both urban and rural settings identified 

similar food-related norms and practices that applied in 

their communities, agreeing that there was a high level of 

adherence to these practices. As outlined by the partici-

pants, these practices included children not being allowed 

to touch the middle of bowl (where the more prestigious 

protein foods such as meat and fish are placed) when eat-

ing with elders; advised not to eat certain foods such as 

eggs, bitter tomatoes [a fruit resembling a tomato used as 

a vegetable in soups and stews], fish heads, or kew [clay 

collected from beaches or river banks and air died; a 

form of geophagy (the intentional practice of eating soil) 

observed among Gambian children [53]]; encouraged to 

eat between lunch and dinner (known as Sita); not eating 

too much; showing respect when eating with elders (i.e. 

taking small food portions, concentrating on the food, 

and waiting for elders to serve them meat or fish). Fur-

thermore, it was reported that it was common for men in 

each household to get the best share of food in terms of 

quantity and quality. Varied views were also proffered on 

what they thought were the effects of these practices on 

their nutrition related health. Discussion about not being 

permitted to touch the middle of the bowl when eating 

with elders indicated an instance where participants were 

negative about an established practice. Across settings 

there was general agreement that this practice was harm-

ful, sometimes strictly enforced, and could lead to girls’ 

undernutrition and illness,

‘If you tell adolescents not to eat meat or fish from 

the middle of the bowl, it can make them have less 

weight and can even make them sick’ (P4, rural, 12 

years).

Not being allowed to eat fish heads was not considered 

relevant for their nutritional status, but not eating eggs, 

bitter tomatoes, or kew was considered beneficial prac-

tices that they should adhere to,

‘Pregnant adolescent girl should not eat dry clay and 

bitter tomatoes because it will affect the baby when 

born; They said when a baby is born with rashes that 

is usually caused by the mother eating bitter toma‑

toes when pregnant’ (P23, urban, 17 years).

With respect to men’s share of food, adolescents from 

the rural area believed that it does not influence their 

Table 3 Themes and sub‑themes from the focus group data

Main themes Subthemes

1. Cultural norms: harmful vs. beneficial to nutrition related health • Harmful practices
• Beneficial practices

2. Concepts of healthy diet and weight • Rural: high fat and sweetened foods are healthy
• Certain food combinations and nutrients are healthy
• Overeating leads to obesity
• Inactivity leads to obesity
• Obesity is natural
• Underweight and overweight caused by illness

3. Approaches to tackling under‑ and overnutrition • Individual responsibility
• Household‑level responsibility
• Collective action in communities
• National solutions

4. Study recruitment: barriers and facilitators • Parental influence vs. young peoples’ autonomy
• Focal person important
• Peer influence likely
• Participation not guaranteed
• Building trust
• Diverse practical strategies needed

5. Questionnaires and measures are mostly feasible and acceptable • Questionnaire self‑completion: researcher help 
needed in rural setting
• Follow up strategies: remote methods may be chal‑
lenging
• Positive and negative views on blood samples



Page 11 of 24Jallow‑Badjan et al. BMC Public Health           (2025) 25:80  

nutritional status. They also agreed that focusing on the 

food eaten and the practice of Sita were beneficial among 

adolescent girls,

‘Eating between meals will make you healthy and 

have good weight’ (P1, rural‑13 years).

Theme 2. Concepts of healthy diet and weight

When asked what, in their view, constituted a healthy 

diet, the rural girls commonly mentioned cooked dishes 

such as Domoda [Groundnut soup], Benachin [a one-pot 

rice, meat and vegetable dish], Superkanja [okra soup], 

and palm oil stew. These are potentially high fat dishes, 

depending on the proportion of cooking ingredients used 

such as palm oil in savoury dishes, or were sweetened 

with sugar,

‘Eating palm oil stew that has furo [fish], potatoes, 

bitter tomatoes, cabbage, Kucha [hibiscus leaf ] is 

healthy diet’ (P2, rural, 14 years).

‘Healthy diet is composed of mono [porridge] with 

sugar and sour milk’ (P4, rural, 12 years).

In the rural areas, but more commonly among the 

urban adolescents, consumption of specific food groups 

and nutrients was highlighted,

‘Is a diet that contain fruits and vegetables’ (P26, 

urban, 16 years).

‘It can be food that contain vitamins and proteins’ 

(P17, urban, 11 years).

Adolescents were asked to state their feelings about 

their own weight. Commonly, the participants in rural 

and urban settings said they viewed their weight as ‘nor-

mal’. However, some considered themselves underweight, 

and some possibly overweight or obese. Some judged 

their weight status by indicating how heavy they felt. 

Others viewed their weight by comparing it with what 

they considered normal or ideal body weight among the 

girls in their settings. Those who considered themselves 

normal weight were mostly satisfied with their weight. 

Those who deemed themselves underweight or over-

weight expressed some discontent with their weight sta-

tus. Each individual adolescent provided an assessment 

of their weight status, and so comparison of perceived 

and measured weight status is presented in the quantita-

tive results below.

The adolescents’ views on the causes of undernutri-

tion and overnutrition mostly associated these conditions 

with the amount of food consumed. However, there were 

also ideas put forward which contrasted with conven-

tional biomedical views,

‘If the person did not eat good food like apple, egg, 

banana and corn they will be underweight’ (P15, 

rural, 17 years).

Although not exclusively, girls in the urban setting 

showed more awareness of scientific views on the causes 

and prevention of malnutrition than their rural peers. 

Urban girls mentioned eating a diet low in carbohydrates, 

proteins, vitamins and not eating the required amount of 

food can cause undernutrition,

‘It means the person is not eating food, like foods 

that will give you energy, like carbohydrates, pro‑

teins and vitamins’ (P30, urban, 11 years)

Across settings, overnutrition was linked to ‘eating 

too much’ (P6, rural, 13 years). In the rural setting this 

was related to what they deemed as unfavourable eating 

habits such as variety and eating too regularly. In both 

settings, eating too much carbohydrate-rich food was 

considered a cause of overweight, whereas girls in the 

urban setting were also inclined to highlight energy dense 

foods as the culprits,

‘Taking different types of foods like bread, rice and 

porridge at short intervals can cause overweight or 

obesity – but if you eat one type of meal, that can 

reduce the risk of being overweight or obese’ (P8, 

rural, 14 years).

‘Eating too much oily and sugary foods can cause 

overweight and obesity’ (P29, urban,16 years).

Across both settings being inactive was identified as a 

cause of overnutrition,

‘If you are eating too much, and you are not exercis‑

ing your body like doing household chores, can cause 

overweight and obesity’ (P22, urban, 19 years).

Also in the rural villages and the urban area, being 

overweight was ‘natural’ (P32, urban, 11 years) or one’s 

fate for some individuals,

‘If someone is overweight or obese that is natural 

sometimes and can also be God making’ (P8, rural, 

14 years).

Theme 3: Approaches to tackling under‑ and overnutrition

Similar ideas were shared in the rural and urban settings 

for the management of undernutrition. Suggestions were 

consistent with views on the causes of undernutrition – 

eating enough good or ‘healthy’ foods, specific foods or 

nutrients. They advised that this should be done while 

observing cleanliness and having rest, including going to 

bed after eating,

‘Underweight person should eat garri [cassava 

porridge], cornflakes and make ponsehwo [bread 

mixed with sugar and water, occasionally with 
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milk added] at night to increase weight’ (P1, rural, 

14 years).

Suggestions for overweight and obesity treatment 

were the counterpart of those for underweight; that is, 

exercising, dieting by reducing the amount of foods/ 

certain dietary components eaten (such as fats, oils, 

and sugars), increased consumption of sour foods and 

drinks, skipping meals, especially dinner, and not going 

to bed directly after dinner,

‘They should avoid eating too much and engage in 

exercise, but sitting at one place is also a sickness 

on its own’ (P32, urban, 11 years).

Common across settings was support for medica-

tions or food supplements (often originally developed 

for other purposes) that are promoted in advertising 

and social media as suitable for addressing under- or 

overweight,

‘There are certain drugs when you buy them and 

drink it you can have weight, like Super apeti, they 

can be either tablets or syrup’ (P18, urban, 11 years). 

[Authors note: Super apeti is an over‑the‑ counter 

medicine containing Cyproheptadine, a 1st‑gener‑

ation antihistamine. Appetite stimulation is a side 

effect, increasing food intake and inducing weight 

gain, but it is not recommended for this purpose by 

the medical profession  [54]].

A range of ideas were shared in both settings on house-

hold, community, and national level responsibilities and 

actions for tackling malnutrition, although rural girls 

were less likely than those in the urban area to voice 

opinions.

At the household level, many rural adolescents held 

that parents should provide adequate food to adoles-

cents and this included providing money for adolescents 

when going to school. Some added that household heads 

should provide fish money [household spending money] 

for the family, and adolescents should be engaged in fam-

ily food preparations.

On the other hand, urban girls mentioned the impor-

tance of access to loans and parental employment,

‘Parents should be engaged in paid jobs that will 

earn them money to be able to cater for their chil‑

dren’ (P22, urban, 19 years).

Some rural girls believed parents should help their 

children reduce eating to control weight. Although not 

always sure on the appropriate method, some did attempt 

suggestions,

‘Parents should advise their children not to eat rice 

at night’ (P16, rural,16 years).

Consistent with their discourse on government and 

community responsibilities (see below), urban girls 

focused on exercise; proposing that parents should 

exercise with their children as well as advising them to 

exercise,

‘Some adolescents when going to school even a 

short distance they will take a car. They should be 

encouraged by their parents to walk to school if the 

school is not far’ (P22, urban, 19 years).

Additional suggestions for parents made by the girls 

in the urban setting included medical check-ups, dis-

couraging eating ‘junk food’, and being aware of their 

children’s eating behaviours.

In the rural areas it was felt there was collective 

responsibility within communities for providing food, 

and in encouraging the eating habits they felt were 

important in tackling obesity, such as cutting down and 

skipping meals,

‘Community members should help adolescent 

reduce food intake. If they eat in the morning, they 

should skip the next meal’ (P5, rural, 10 years).

Girls in the rural villages also contested that commu-

nity leaders could aid the distribution of help provided 

by the government to targeted households,

‘Community leaders should make sure whatever 

assistance that comes from the government like 

foodstuffs reached the adolescent girls’ (P9, rural, 

17 years).

Urban girls also focused on community leaders’ roles 

which they felt should include ensuring free access to 

exercise facilities, and advocated for increased land 

accessibility for gardening and animal husbandry. They 

also emphasised how community leaders could be 

instrumental in mobilising adolescents, parents, and 

nutritionists to collectively address adolescent nutri-

tion issues in their respective communities, and provide 

adolescents with good food and access to medication,

‘Community leaders should communicate to par‑

ents about good nutrition who in turn can advise 

their children. The chiefs/ Alkalo should also col‑

laborate with researcher and nutrition experts to 

advise adolescent on good nutrition’ (P31, urban, 

10 years).

In the urban area, girls tabled various practical ways 

in which community leaders could effect change, which 

ranged from organising meetings with parents to dis-

cuss adolescent nutrition issues to engaging the govern-

ment on nutrition strategies beneficial to girls in their 

communities,
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‘Community leaders conduct meeting with members 

and put in strategies to engage the government in 

supporting the community about arising nutritional 

issues’ (P32, urban, 11 years).

Several of the adolescents spoke about the significant 

role they felt government had to play at the national level 

to manage malnutrition among girls. Some rural girls 

recommended that the government make several funda-

mental improvements to community environments,

‘They should help communities like ours with elec‑

tricity, good road, standard market and health 

facility. We walk for long distance to go to the MRC 

[Medical Research Council field station, Keneba]’ 

(P16, rural, 16 years).

In the urban setting, adolescents also proposed the 

government put in place methods to access nutrition 

information for both parents and adolescents, and addi-

tionally referred to the need for education,

‘The government should put in strategies to edu‑

cate parents in the communities about good nutri‑

tion, because some parents are not educated and 

are unaware of good nutrition. In return, they will 

be able to help their adolescents eat good nutrition’ 

(P19, urban, 11 years).

‘Some people cook unhealthy food in their homes 

because that’s what they can afford, so the govern‑

ment should provide food for poor households and 

information for all households either rich or poor’ 

(P32, urban, 11 years).

Additionally, they advocated for access to job opportu-

nities for adolescents after finishing grade 12, free school 

meals, income subsidy for parents, access to farming and 

animal rearing facilities, and adequate access to food,

‘The government should help adolescents with 

free school meals because the food sold at school is 

expensive, and sometimes when you buy it you can 

find a foreign body in it which means you wasted 

money because you will not eat it. Some food sellers 

bring leftover foods the following day if that food was 

not completely sold out the previous day and this 

can be poisonous to children’ (P24, urban, 15 years).

The adolescents also indicated the importance, in their 

view, of providing resources for poor households, as this 

participant stated,

‘The government should provide television for some 

households so that parents are able to watch nutri‑

tion programmes like cooking episodes and this can 

help them give good nutrition advice to their chil‑

dren’ (P30, urban, 11 years).

Rural girls’ recommendations to address overweight 

and obesity in their communities included the govern-

ment providing (or withholding) food assistance, access 

to nutrition information and medication. In addition to 

nutrition information and medication access, urban girls 

recommended that the government ensures that adoles-

cents living with overweight or obesity have free access 

to a gym, encourages PE in schools, provides access to 

health facilities for health and nutrition check-ups and 

medications, and engages parents in adolescent nutrition 

issues,

‘Government should provide adolescents with access 

to free gym without paying’ (P22, urban, 19 years).

Theme 4: Study recruitment: barriers and facilitators

Participants suggested various potential techniques 

for recruiting respondents to larger studies. Discus-

sion included the possible challenges, enablers as well as 

motivators for parents and for the adolescents that might 

be potential future participants.

Across focus groups in both settings the importance of 

engaging parents in facilitating participant recruitment 

to the study was highlighted. It was emphasised that the 

researcher should meet and explain the research rele-

vance to parents, as this quote suggests,

‘Take time to talk to parents to convince them for 

their children to participate’ (P4, rural, 12 years).

Most participants agreed that this method could be 

implemented by calling parents or conducting house to 

house visits. Another method suggested by participants 

from the rural community was for the researcher to 

organise a meeting with all the community members at 

the community centre.

Key potential motivating factors for parents high-

lighted by participants included engaging mothers dur-

ing the recruitment process, and for the researcher to 

describe the research in detail to parents. It was con-

sidered important that researchers explain the research 

purpose, procedures for data collection, and the research 

benefits for their children,

‘The parents will ask whether the study is beneficial. 

If they know that it is beneficial for their children 

then they will let them participate’ (P24, urban, 15 

years).

In addition, adolescents in the urban setting felt that 

parents’ awareness about health and nutrition issues and 

the potential for support to influence children’s health 

related habits would enhance recruitment,

‘You know some parents usually advised their chil‑

dren not to eat certain foods but their children do 
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not follow their advice, so when someone outside 

come to discuss nutritional issues to their children 

they will be willing to let them participate because 

they are aware and knows the importance of nutri‑

tion and health’ (P19, urban, 11 years).

The role of parents in recruiting adolescents was 

important across settings, but views on the extent of 

parental influence varied between urban and rural set-

tings. Adolescents in the rural villages were inclined to 

view that once parents agreed their children will also 

agree to participate without questioning the parental 

decisions,

‘If parents agreed to the research, then all partici‑

pants will agree because it is against our culture to 

go against your parents’ words’ (P7, rural, 15 years).

By contrast, participants in the urban setting empha-

sised young peoples’ autonomy. They maintained that 

the young people themselves should have adequate and 

appropriate information about the study, as for their 

parents, and thus should also be involved in any discus-

sions with their parents. They also suggested that girls 

ultimately make their own decisions on the issue of par-

ticipating, and recommended they should be approached 

with politeness and clarify issues for those in a dilemma 

about taking part,

‘You go and discuss with the parents together with 

the children and if they agree they will participate’ 

(P 23, urban, 17 years)

‘You engage children in the discussion process’ (P22, 

urban, 19 years)

Peer influence in general was discussed as an important 

facilitator of future recruitment in the rural setting, and 

there was confidence that others would participate. How-

ever, it was also proffered that taking part in research in 

the future may hinge on the experience of those partici-

pating in the current study,

‘After this interview, we will inform the rest of our 

peers in the community and the benefits in partici‑

pating and this can encourage them to participate in 

the main [future] study’ (P15, rural, 17 years).

‘Our colleagues will be willing to participate in 

future study’ (P10, rural, 14 years).

‘Our experience with the study whether good or bad 

will determine future recruitment’ (P13, rural, 15 

years).

Across the settings, in addition to being made aware 

of the benefits, practical suggestions such as provid-

ing incentives was deemed important for successful 

recruitment,

‘You should provide gifts like reading books for ado‑

lescents because when they know that they will get 

something in return for participating, they will be 

very enthusiastic about it’ (P26, urban, 16 years).

In terms of other important adults, emphasis was 

placed on the inclusion of a focal person from the VDC 

to act as a mobiliser, who in turn could organise meetings 

with community members to explain the research rele-

vance to members. The role of the Alkalo was seen as key 

to facilitating a range of practical strategies such as house 

to house visits, visiting schools and madrasas (Islamic 

schools) within the community,

‘You will visit the compounds one by one and explain 

the reasons for the research to individual households 

and these people will also likely share the informa‑

tion in their neighbourhoods’ (P23, urban, 17 years).

Participants recommended that these diverse strategies 

would be successful if appropriate information regarding 

the research was also shared to all relevant authorities. 

Alkalos were also potentially important for addressing 

the potential barriers of recruitment of the researchers 

being strangers in the target communities,

‘Lot of misunderstanding and delays may hap‑

pen before some people will accept to participate 

in the research especially if they don’t recognise 

you as member of the community. Some may even 

close their doors to you when you approach them. Is 

important you talk to the Alkalo to gain access’ (P17, 

urban, 11 years).

Linked with the issue of researchers being strangers, 

building trust by demonstrating connections with the 

communities and by researchers carrying proof of their 

credentials were important elements of breaking down 

barriers,

‘If you come and talk to parents about the study, 

they will ask for your identity and some people you 

know in the community, and if they trust you [the 

researcher], they can allow their children to partici‑

pate’ (P22, urban, 19 years).

Facilitators of recruitment notwithstanding, the adoles-

cent girls were clear in stating that taking part was not 

guaranteed if the concerns of adolescents, parents or 

authorities were viewed to outweigh potential benefits,

‘Some parents may refuse for their children to take 

part in the study even after discussing with them’ 

(P7, rural, 15 years).

A key element of the research process that the girls 

were adamant would result in non-participation in future 
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research would be if injections were part of the data 

collection,

‘If the research involves blood and urine collection, 

people will agree to participate but if it involves 

injection they will not take part because of issues 

surrounding COVID‑19’ (P13, rural, 15 years).

Theme 5. Survey questionnaires and measures are mostly 

feasible and acceptable

According to the participants, the questionnaire was 

not difficult, but in reality, the urban adolescents found 

completion easier than the rural participants. The urban 

residents did not mention any specific section or ques-

tion that was not clear, or was difficult to answer; most 

of them completed the questionnaire independently and 

quickly, as previously noted. By contrast, in the rural vil-

lages most of the participants were assisted to answer the 

questionnaire. Rural participants specifically mentioned 

that the sedentary lifestyle section of the questionnaire 

was difficult for them to answer. They claimed not hav-

ing mobile phones made it difficult to report the exact 

time in relation to questions on going to bed and length 

of sleep. As noted in the analysis section, reported prayer 

times were used to estimate the hour they went to bed.

In discussing the feasibility of repeat data collection, 

including by remote methods such as by phone, most 

of girls reported not having mobile phones to support 

direct conversation. This was most common in the rural 

areas and among the younger adolescent girls. The par-

ticipants claimed that this would be the case for most 

of their peers. Alternative suggestions made by the girls 

included calling participants’ parents, the VDC chair, or 

participants’ siblings, or for the researcher to buy mobile 

phones for participants,

‘You can contact our peers through their parents’ 

mobiles or the Village Development Committee 

(VDC) focal person’ (P1, rural, 13 years).

Specific mobile networks were recommended. 

Although some stated network quality could accommo-

date follow up conversations, others were not sure of this 

because they did not have mobile phones. However, the 

majority agreed that network quality varies and this can 

be good or poor depending on the participant’s location 

at the time of call,

‘It depends, sometimes the network is very poor and 

sometimes is good’ (P19, urban, 11 years).

The respondents suggested other avenues to conduct 

follow up data collection and this included the researcher 

coming back to the community to meet participants in 

person, or for someone else to administer the questions 

on their behalf, calling participants parents or siblings 

and use of social media for communication. Due to the 

lack of mobile phone ownership, the researcher com-

ing back to the community was the most recommended 

approach across all groups,

‘Most adolescents will not have access to mobile 

phones, but you can come in person again for follow 

up if communicating by phone is not possible’ (P30, 

urban, 11 years).

Linked with the discourse above relating to factors 

influencing recruitment, positive and negative atti-

tudes towards giving blood samples were shared by 

participants,

‘Some people will be afraid of the needle and that 

can prevent them from joining’ (P24, urban, 15 

years).

‘Some adolescents may consider it an opportunity to 

test their blood and that can encourage them to par‑

ticipate’ (P17, urban, 11 years).

Adolescents also believed that their willingness to take 

part in a future larger study would be related to the ben-

efits outlined in Theme 4. However, in the urban group, 

participants alluded to a fear of surreptitious pregnancy 

testing, and therefore to the rejection of urine sample 

collection,

‘Many adolescents will be more willing to provide 

blood than urine samples’ (P19, urban, 11 years).

Questionnaire and physical measures

Questionnaire data

Results for the questionnaire data comparing urban and 

rural settings are summarised in Supplementary File 6.

Individual level factors Around 75% of the rural sample 

reported that they had never had malaria; significantly 

higher than the third of urban participants (p = 0.013). 

Overall, around 66% of participants reported they had 

never received treatment for parasitic worms, with no 

statistical difference between settings. Over 50% of the 

participants reported having started menstruation, with 

age of menarche at 14 or 15  years old for over 60% of 

the relevant girls. Only a quarter of the respondents had 

adequate access to nutrition information (i.e. at least 

three sources such as school, family, mass media), and 

all of these girls were in the urban area (p = < 0.0001). 

The overall level of physical activity among girls was low. 

Commonly across the settings, adequate levels of physi-

cal activity in the week preceding the study were only 

reported by 12 girls. The majority of the participants 

(81%) were in good health; only six disclosed having 
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ailments (e.g. toothache or headaches) that prevented 

them from doing exercise, and one of the participants 

revealed reading as the reason for not engaging in exer-

cise. Most of the participants reported limited sedentary 

behaviours. More than 60% of respondents did not have 

access to a mobile phone, and those with access used it 

for less than two hours a day. Similarly, there was lim-

ited access to the internet or television, and those who 

did were predominantly in rural areas (p < 0 = 0.01). Par-

ticipants in the rural settings were less likely to report 

adequate average sleep duration compared to their urban 

counterparts (p < 0.001).

Household‑level factors The rural participants were 

significantly more likely than the urban girls to live in 

extended rather than nuclear families (p = 0.009). Large 

families were common and nineteen (59%) of the girls 

had five or more siblings. Parents or grandparents owned 

the home they lived in for most of the sample. Around 

half of the adolescents stated their parents had no formal 

education; however, a father with no education was more 

commonly reported in the rural setting. Mothers and 

fathers were most likely to be in paid employment, but 

both also did part-time or caring work, and a small num-

ber of parents were reported as deceased. Tap water was 

the source of drinking water for most of the participants. 

More than 90% of the rural inhabitants shopped for their 

daily food necessities in their communities. The majority 

of the urban adolescents, but only a third of those in the 

rural villages had a source of electricity in their homes 

(p = 0.004). Among the respondents who had electricity 

in their houses, the national provider, National Water and 

Electricity Company (NaWEC), was the source for 75% of 

the urban participants (and none of the rural girls), with 

solar power or a generator being the other sources.

Community‑level factors There were significant differ-

ences (p < 0.0001) between urban and rural participants 

in accessibility of food markets. Half of the respondents 

from the urban area reported access to a variety of built 

markets such as supermarkets which was not the case 

for rural girls. Similar variations for resources such as 

healthcare services, roads, electricity, and schools were 

observed. Access to biomedical or conventional health-

care such as hospitals, clinics and pharmacies was only 

available in the urban area. By contrast two thirds of 

rural respondents stated access to only traditional health-

care, with nearly 40% having no access to any form of 

healthcare services in their community. Similarly, urban 

females reported access to good quality (asphalt and con-

crete) roads, whereby in the rural communities there was 

only access to paved gravel or unpaved roads. Consistent 

with reports for household electricity supply, NaWEC 

electricity was available in the urban areas only, while 

the rural communities relied on privately installed solar 

energy (p < 0.0001). Almost all the participants attended 

school. Only a small number (n = 12) had to travel out-

side their communities to attend school; however, for the 

rural girls this was due to a lack of available schooling in 

their grade, compared to the urban girls where this was 

to do with other reasons such as attending a better school 

(p = 0.001).

Modifications to the questionnaire

A small number of minor modifications to the ques-

tionnaire were identified during the questionnaire 

sessions (see annotations on the questionnaire in Sup-

plementary File 3), suggesting high face and content 

validity. Changes included adding the type of school 

attended (English taught or Arabic school); traveling 

to a neighbouring town as a source of drinking water; 

increased choice of roles and mother/ father has died 

as additional response options for parents’ occupation 

questions; street food vendor added to the response 

options for food markets available in communities; gen-

erator as a source of electricity supply in the household 

or community; and liking the school as an option for 

the reason for travelling to attend school. Urban–rural 

differences in being able to complete the questions on 

sleep patterns (noted above) were largely due to diverse 

literacy ability, with particular difficulty among the 

rural respondents. The research team decided not to 

change or omit the questions due to their comparabil-

ity with existing work [43]. However, the need for the 

researchers to support participants in sleeping or wak-

ing hours using prayer, certain meals, and television 

news times, daylight or darkness was important to note 

for future research phases.

The focus group discussions also informed the addi-

tion of two new sections of questions for future use of 

the questionnaire (see Supplementary File 3). One sec-

tion included indicators of nutrition awareness moti-

vated by the discussions around girls’ own concepts 

of healthy eating and weight in which they cited cer-

tain dishes, foods, or nutrients. Additional questions 

included matching of nutrients with food groups that 

are key sources of those nutrients in the diet, and pro-

viding a definition of a balanced diet by selecting from 

a choice of options. The other section included addi-

tional questions to ascertain the extent of the nutrition-

related cultural practices described in the FGDs, and 

obtain views on the potential influence of cultural prac-

tices on the quantity and quality of food intake.



Page 17 of 24Jallow‑Badjan et al. BMC Public Health           (2025) 25:80  

Physical measures

Predicted height (from ulna length and demi-span) and 

measured heights were significantly correlated with each 

other (r = 0.78–0.85; p-value < 0.001). Although predicted 

height was not needed, as all participants could stand, it 

can be used as an alternative to measured height in future 

studies in the Gambian setting where needed. All other 

anthropometric physical measures by setting are sum-

marised in Table  4. Median weight, height, mid upper 

arm circumference (MUAC), waist and hip circumfer-

ences, and waist: hip ratios were similar across settings. 

There was a high correlation between BMI and MUAC 

(r = 0.775; p < 0.001). BMI for age z-scores were lower 

among rural compared to urban participants (p = 0.017). 

Average height for age z-scores were also lower among 

rural than urban girls, however this was not statistically 

significant.

Nutritional status and weight perception

Overall, a similar proportion of participants were classi-

fied as underweight or normal weight based on BMI-for-

age z-score cut-points (31%; 59%, respectively) or MUAC 

cut-points (28%; 56%) (Table  5); however, significantly 

more participants were underweight in rural vs urban 

settings, according to BMI-for-age z-score cut-points 

(50% vs 12.5%, p = 0.03; data not shown in the table 

due to small numbers in categories). Around 10% (BMI 

z-scores) or 16% (MUAC) were classified as living with 

overweight or obesity according to these two measures. 

Based on measures of abdominal obesity 21% or 31% of 

the girls could be considered as having excess abdominal 

fat according to their waist: hip ratios or waist circum-

ference measures, respectively. Based on height for age 

z-score cut-points, 41% (n = 13) of the girls experienced 

stunting.

Overall, over 70% of participants classed as normal 

weight when measured also perceived themselves as 

such, and all girls classed as overweight or obese by BMI 

z-scores perceived themselves as being of normal weight, 

when asked during the focus groups. However, 70% 

of those classified as underweight also perceived their 

weight as normal (Table 5). A similar picture was found 

with weight status assigned by MUAC categories, except 

that some of the girls deemed overweight perceived 

themselves as underweight.

Discussion
The purpose of this study was to conduct formative 

research to understand cultural contexts relevant to 

nutritional status, feasibility and appropriateness of 

recruitment methods, self-reported questionnaire and 

anthropometric measures, views on providing biological 

samples in the future, and plausibility of data collected 

among adolescent girls living in urban and rural Gam-

bia. Participants disclosed common cultural practices, 

understanding of which may be vital in documenting 

and addressing malnutrition among female adolescents. 

Further, traditional beliefs and myths rather than con-

ventional biomedical knowledge were more prominent in 

views on healthy eating and the links between nutrition 

Table 4 Anthropometric measures, by setting

* For differences between urban and rural samples, significant p‑value (p < 0.05) is in bold type

Anthropometric measures

Mean (SD) Median (Interquartile range)

All Urban Rural All Urban Rural P-
Value*

Weight, kg 45.35 (10.71) 47.25 (12.98) 43.44 (7.81) 45.60
(36.78, 51.33)

48.05
(35.80, 57.63)

45.30
(37.48, 48.98)

0.381

Height, cm 154.85 (11.74) 155.32 (13.60) 154.38 (9.96) 157.00
(149.50, 161.75)

157.00
(147.25, 164.55)

156.80
(150.03, 160.75)

0.780

Mid upper arm circumference, cm 24.69 (9.88) 26.95 (13.67) 22.42 (2.00) 23.05
(21.00, 25.38)

24.30
(20.85, 26.30)

22.25
(21.05, 23.78)

0.138

Waist circumference, cm 65.01 (6.60) 65.90 (8.210 64.12 (4.58) 64.55
(60.50, 69.80)

65.70
(59.93, 73.73)

64.50
(60.88, 67.50)

0.669

Hip circumference, cm 84.00 (9.72) 85.41 (11.30) 82.59 (7.96) 83.50
(77.18, 92.58)

86.65
(77.16, 96.05)

83.50
(76.50, 87.50)

0.445

Waist‑Hip ratio, cm 0.77 (0.04) 0.77 (0.05) 0.77 (0.04) 0.77
(0.75, 0.82)

0.77
(0.75, 0.82)

0.77
(0.76, 0.82)

0.809

BMI for age z‑scores −1.03 (0.97) −0.62 (1.09) −1.44 (0.63) −1.00
(−2.00, −1.00)

−1.00
(−1.00, 0.00)

−1.50
(−2.00, −1.50)

0.017*

Height for age z‑scores −1.00 (1.14) −0.63 (1.31) −1.38 (0.81) −1.00
(−2.00, 0.00)

−0.50
(−2.00, 0.00)

−1.00
(−2.00, −1.00)

0.140
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and body weight among rural participants compared to 

their urban counterparts. Discussion around perceptions 

of healthy diet and weight disclosed low levels of aware-

ness of nutrition, which was particularly apparent among 

the rural girls. This learning will inform assessing the 

extent and importance of these practices and of nutrition 

knowledge in a larger scale study. However it also signals 

the importance of valuing different forms of knowledge 

where possible [55], and the potential impact of access 

to good quality education as a determinant of health that 

spans individual to national levels of influence [56]. Par-

ticipants suggested various strategies such as involving 

relevant gatekeepers, a range of study awareness raising 

activities such as group meetings, house to house visits, 

involving young people throughout, and the importance 

of incentives (such as books and stationery) for engaging 

them in research. The adolescent girls also shared some 

challenges such as refusal to participate linked to fear of 

injections and distrust of research. It was also important 

to have an understanding of the girls’ day to day pattern 

of activities, such as attending school and supplementary 

schooling, and household chores and how these impact 

on taking part. Collectively, these insights were highly 

informative for enhancing engagement with larger-scale 

studies.

Good quality questionnaire and anthropometric data 

were obtained in this exploratory study, evidenced by 

negligible missing data and the plausibility of the find-

ings. The modifications outlined will further enhance 

the performance of the questionnaire. Urban–rural 

differences in the potential household and community 

predictors of malnutrition (such as access to electricity 

and good quality roads) was consistent with the picture 

seen in national data [57, 58]. Nutritional status outcome 

data obtained showed consistency between estimates of 

underweight between the measures, and in comparison 

with previous research among older adolescents [1, 2, 4]. 

Estimates of overweight were more variable but supports 

the use of multiple measures to mitigate against inher-

ent limitations. For example, a large waist could be due 

to fluid retention and stomach distention associated with 

malnutrition or illnesses such as parasitic worm infection 

[59]. The findings are further integrated into the wider 

literature below.

Cultural contexts and views on diet and weight

The narratives in the current study indicated that the tra-

ditional way of communal eating, and practices such as 

males in the household having priority over protein-rich 

foods, remain common in both rural and urban house-

holds [60, 61]. Qualitative exploration of cultural food 

practices has previously been carried out in The Gambia 

[3, 62, 63] and other West African countries [64]. Much of 

this research has focused on rural women’s views of these 

practices and how they influence feeding their young 

children [62–64]. The negative impact of food taboos 

on maternal and child feeding are emphasised, although 

Mwangome et al. [63] also highlight cultural mores that 

have positive impact on hygiene and childcare, and the 

intersection between culture and wider determinants 

Table 5 Nutritional status measures and weight status perception

* Where counts were ≥ 4

Nutritional status indicator N (%)*

All

Weight status (body mass index for age z‑scores):

 Underweight 10 (31.3)

 Normal weight 19 (59.4)

Weight status (mid upper arm circumference age‑specific cut‑points):

 Underweight 9 (28.1)

 Normal weight 18 (56.3)

 Overweight/ obese 5 (15.6)

Abdominal obesity (waist: hip ratio):

 Excess abdominal fat 10 (31.3)

Abdominal obesity (waist circumference):

 Excess abdominal fat 7 (21.9)

Stunting (height for age z‑scores):

 Stunted 13 (40.6)

Measured (body mass index for age z-scores) vs perceived weight status

 Underweight perceived as underweight 6 (24.0)

 Underweight perceived as normal weight/ overweight 19 (76.0)
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such as poverty. To date there has been limited inclusion 

of the views of adolescents on cultural food practices and 

the influence on nutrition [3]. Analysis of national data 

examining the determinants of child nutritional status 

[65] or of healthy eating [66] in The Gambia have no [65] 

or limited [66] consideration of factors beyond the indi-

vidual level. Future research would benefit from inclusion 

of household and community cultural norms and prac-

tices in elucidating determinants of and solutions to ado-

lescent malnutrition.

There was high agreement between perceived and 

measured weight status. However, there was a sugges-

tion that both underweight (potentially due to its high 

prevalence) and overweight may be normalised. Misper-

ception of weight status among adolescents is common 

across diverse populations and settings [67–71] and can 

impact on health as correct weight perception contrib-

utes to appropriate weight control habits [68]. Research 

from Africa on this topic is limited, but a study among 

adolescents in the Seychelles suggests underestimation 

of overweight and obesity is associated with a positive 

view of large body size [68]. Traditionally, overweight 

is viewed as healthier than normal weight, and a sign of 

beauty (particularly among women), wealth, success and 

prestige in The Gambia [72]. This may be a contribu-

tory factor in rising obesity levels particularly among the 

more affluent [73].

Urban girls in the current study were encouraged by 

their parents to walk to school. The parent–child rela-

tionship and parental engagement in activities, as impor-

tant individual-household level interactions, encourages 

young peoples’ participation in exercise [74, 75]. More 

widely, studies conducted in a range of settings, includ-

ing several sub-Saharan African countries, indicate 

parental involvement has a beneficial role in healthy 

BMI and diet [76], adequate physical activity levels [77], 

decreased engagement in risky behaviours (such as sub-

stance, tobacco, and alcohol use) [78], and lower likeli-

hood of poor mental health [79]. Nonetheless, parental 

involvement in adolescents’ lives may need more support 

in families of low socioeconomic circumstances and edu-

cation levels compared to their counterparts with better 

access to resources [80].

Participants’ own perspectives on addressing under- 

and overweight support consideration of social deter-

minants and inform strategies for action beyond 

observational research (and therefore across levels of 

influence from a SEM perspective [6]). Some of their rec-

ommendations (such as the provision of school meals, 

nutritional education for school children and members 

of the public, and government support for families to 

supplement household food consumption) are measures 

promoted by UNICEF to reduce childhood malnutrition 

[81] and should be supported as acceptable interven-

tions for young females. These and other ideas (including 

small-scale horticulture) have provided formative intelli-

gence for research developing a new MRC-funded com-

munity-based intervention for improving malnutrition 

for adolescents (reference: APP30152), led by the authors 

and currently underway. Urban agriculture has been 

shown to improve household income, food security and 

dietary diversity [82]; however, challenges such as water 

shortages can impact on the success of such programmes 

[83]. The importance of public contributors’ views in 

shaping the new study will be fed back to communities 

as part of wider dissemination of the current research. 

There was little mention among the study participants of 

nutrient supplementation or food fortification. This may 

suggest a significant gap in the health education received 

at school, is consistent with reported limited access to 

nutrition information resources among this age-group in 

Nigeria [84], and should be rectified in ongoing actions to 

address malnutrition.

Perspectives on research approaches

The adolescents stressed the importance of the role of 

parents in potentially engaging in a research study. Par-

ticipants clearly value parental input, and are also able to 

see the benefits for parents of their child’s participation 

(such as reinforcing parental guidance on healthy eat-

ing). Among the urban girls this view was balanced with 

emphasis on their own autonomy particularly the need 

to be fully informed, and the right to decide not to par-

ticipate even if their parents agree. Parental support for 

autonomy is associated with a number of positive out-

comes in childhood and adolescence [85]. However, the 

degree of child autonomy varies by geographical loca-

tion and thus cultures, and evidence suggests that some 

parental behaviours that support autonomy (e.g. offer-

ing choices) might be less relevant in collectivist cul-

tures than other behaviours (e.g. perceiving information 

from a child’s point of view) [86]. Empowering women, 

children and adolescents is deemed essential to address 

childhood malnutrition in The Gambia [87], and globally 

stalled maternal and child mortality [88], requiring cul-

turally sensitive approaches [89]. Urban–rural differences 

in views in The Gambia indicate that cultural and struc-

tural nuances in adolescent autonomy within collectivist 

societies need to be further understood.

Informed consent and willingness to participate is thus 

influenced by the young people themselves and their par-

ents, but also other influential members of the commu-

nity, such as Alkalos, as the findings suggest. Traditional 

leaders in low income countries exercise considerable 

power and influence and generally enhance taking part 

in research when they are involved [90]. As essentially 
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quasi-government officials, they have a vested interest in 

the health and wellbeing of their communities, maintain 

societies traditional social values, and tend to be at the 

forefront of long-established, extensive, dissemination 

networks [91, 92]. Further, with access to resources such 

as mobile phones, they can be important gatekeepers of 

participant retention and long-term follow-up. However, 

such influence does raise important ethical issues for 

engaging young people in research. There is international 

consensus that child autonomy overrides parental or 

other adults’ consent (https:// child ethics. com/ chart er/) 

although, as noted above, this may be practiced differ-

entially by setting in the current study. It was important 

in this and future phases to be mindful of the potential 

for children to feel coerced into taking part, in particular 

by being alert to indirect verbal and non-verbal dissent 

(https:// child ethics. com/ chart er/).

Our data supports the contention that adolescents 

are often enthusiastic about research; however, when 

biological samples are involved this can impact on will-

ingness to participate [93]. A number of research stud-

ies involving biological samples have been carried out in 

The Gambia [94–96], and negativity about giving blood 

samples has been previously explored [96]. Concerns 

included viewing samples as a loss of blood and there-

fore strength, which would be particularly harmful when 

harvesting crops if this coincided with study participa-

tion [96]. There is little empirical evidence on children’s 

views on discomfort during research, including needle-

related procedures. Qualitative exploration of experi-

ences of children involved in clinical research reports 

some participants feeling that the needle-related proce-

dure was the worst part of the study because of the pain 

it caused, and some refused such procedures because of 

previous painful venepuncture experiences [97]. Quanti-

tative comparison among 8–18  year olds indicated skin 

prick tests to cause less discomfort, and venepuncture 

around the same discomfort as a dental check-up [98]. 

Young people themselves have recommended distraction, 

providing age-appropriate information, and reducing the 

duration of lengthy procedures [97, 98] to overcome the 

barriers to providing samples, and other authors sug-

gest incentives [93, 99]. Given that previous research on 

children’s views has largely focused on blood samples 

and not urine samples, and has been conducted in high 

income countries [97, 98], it is an area of research that 

warrants further exploration in LMIC settings.

Strengths and limitations

This study contributes novel data exploring the poten-

tial for extending research on nutrition-related health 

among adolescents, providing a foundation for further-

ing the evidence-base on this topic in The Gambia. The 

study confirmed the importance of community focal per-

sons in engaging young people in research in The Gam-

bia. Additionally, we gained nuanced understanding of 

time and other resources required, particularly around 

the need to engage with a number of gatekeepers due to 

wariness, and large geographical spaces in the urban set-

ting. Respondents were recruited in contrasting regions 

of the country supporting urban–rural comparisons 

regarding cultural contexts, feasibility of questionnaire 

completion and of the physical measurements. Plausibil-

ity and trustworthiness of the data was indicated through 

rich narratives shared in the focus groups [100], physical 

measurements which avoided the under- or overestima-

tion of values associated with self-reported measures 

[101], and the congruence between the data from the 

physical measures and what is currently known on the 

double burden of malnutrition in The Gambia [1, 3, 4]. 

The questionnaire did not include questions on dietary 

intake, as this had previously been conducted among 

adolescents by the first author [4]. Detailed prospec-

tive dietary assessment was carried out in a later phase 

of the research, to be reported in a forthcoming publica-

tion. FGDs provide access to group norms and language 

through group interactions, and are time efficient com-

pared to individual interviews [102]. However, there are 

potential challenges associated with this method of data 

collection. These might include dominating or reticent 

participants, and overtalking among speakers. Neverthe-

less, these issues were managed by the lead author and 

fieldworkers, skilled in facilitating and supporting FGD 

and all fluent in the preferred languages of the partici-

pants [102]. With the focus on girls’ own perspectives, 

gender norms inherently shaped girls’ views, and were 

also evident in the nuances of the research experience 

such as the delay to data collection sessions due to gen-

dered roles such as house or farm work. However, not 

asking specific questions to obtain opinions on how expe-

riences and norms impacted girls differently to boys is a 

study limitation. The potential for recall bias associated 

with the questionnaire measures is inherent, particu-

larly among the younger participants who could find it 

difficult to recall retrospective events [103]. Further, the 

small sample size and convenience sampling technique, 

with the aid of the gatekeepers to recruit appropriate 

respondents, are limitations which could lead to selection 

bias [104]. However, the essential importance of engage-

ment with community leaders was confirmed in the qual-

itative data and the experience of conducting the study. 

Supporting participants to understand some question-

naire questions was required. This has resource implica-

tions in terms of having sufficient personnel to support 

younger and less literate participants in a larger scale 

study with these target group and settings. By design, this 

https://childethics.com/charter/
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cross-sectional study was small in scale in order to facili-

tate in-depth exploration. As such, statistical inference 

of between group differences in the quantitative analysis 

should be treated with caution. Further, as the aim of the 

study was not to obtain statistically representative data 

this does place limits on generalisability of the findings. 

However, the objectives of the study were met and it is 

likely that the findings resonate with other adolescents 

in urban and rural settings in Gambia (and potentially 

similar settings in other West African countries) and for 

researchers who wish to work with them. Causal infer-

ence between potential predictors and nutritional status 

outcomes was beyond the scope of the current project.

Conclusion
There is limited existing research in The Gambia which 

considers the wider determinants of malnutrition among 

adolescent girls. The aim of this exploratory study was 

to conduct formative research in urban and rural areas 

to understand cultural contexts relevant to nutritional 

status, feasibility and appropriateness of recruitment 

methods, self-reported questionnaire and anthropomet-

ric measures, and views on providing biological samples. 

With some enhancements to the research approach and 

data collection tools, the findings suggest acceptabil-

ity and feasibility of a larger scale studies of this nature 

among the target group. Plausible data were obtained 

which reflect the existence of a double burden of mal-

nutrition in The Gambia, and potentially important 

individual, household and community influences on 

malnutrition were identified. The role of empowering 

autonomy, harnessing agency, and centring their views 

warrants further attention in improving nutrition-related 

health among adolescent girls. Urban–rural variance in 

influences and outcomes, enablers of and challenges to 

participating in research are also key considerations for 

future research in this population group.

Supplementary Information
The online version contains supplementary material available at https:// doi. 

org/ 10. 1186/ s12889‑ 024‑ 21242‑w.

Supplementary Material 1. A. COREQ checklist for qualitative studies and B. 

STROBE checklist for cross‑sectional studies

Supplementary Material 2. Interview guide

Supplementary Material 3. Questionnaire

Supplementary Material 4. A. Additional quotes supporting the qualitative 

analysis and B. Focus group memos

Supplementary Material 5. Cut points for nutritional status categories

Supplementary Material 6. Questionnaire results

Acknowledgements

Special thanks are due to all of the adolescents who participated in the 

study, the parents, local community leaders and members whose public 

contribution facilitated the development of the data collection tools and the 

recruitment process. Thanks are also due to the fieldworkers who supported 

the data collection.

Authors’ contributions

HJB conceived the study and led the fieldwork and data analysis. MJM and 

TAA supervised HJB and contributed to data analysis and interpretation. HJB 

prepared the first draft of the manuscript with MJM. HJB and MJM revised and 

edited the manuscript. All authors commented on the manuscript, critically 

reviewed it, and read and approved the final manuscript.

Funding

HJB and the study were funded by a UK Commonwealth Scholarship Commis‑

sion PhD scholarship (Reference CS‑2019–144).

Data availability

All data generated or analysed during this study are included in this published 

article [and its supplementary information files].

Declarations

Ethics approval and consent to participate

All procedures were conducted in accordance with the Declaration of Helsinki. 

Ethical approval for the study was granted by the Research Ethics Committee, 

School of Health, Leeds Beckett University (Reference: 73304), and The Gambia 

Government/MRCG Joint Ethics Committee (Reference: R020021). Permission 

was also sought from Chiefs, village and compound heads in their respective 

regions. Consent from parents of participants who were under 18 years and 

from adolescents over 18 years, and assent of the participants was certified by 

the completion and signing of consent and assent forms.

Consent for publication

Not applicable.

Competing interests

The authors declare no competing interests.

Author details
1 Migrant Health Research Group, School of Health, Leeds Beckett University, 

Leeds, UK. 2 Sheffield Centre for Health and Related Research, University 

of Sheffield, Sheffield, UK. 

Received: 15 October 2024   Accepted: 27 December 2024

References

 1. The Gambia Bureau of Statistics (GBoS) and the International Children’s 

Fund (ICF). The Gambia Demography and Health Survey 2019–2020: 

Gambia Bureau of Statistics Banjul. Maryland, USA: The Gambia and 

Rockville; 2021.

 2. Jallow‑Badjan H, Tunkara‑Bah H, Bass P, Senghore T. Prevalence and 

factors associated with thinness and overweight/obesity among sec‑

ondary school adolescents. A cross‑sectional study. Central Afr J Public 

Health. 2020;6(3):164–72.

 3. Janha RE, Hardy‑Johnson P, Kehoe SH, Mendy MB, Camara I, Jarjou 

L, et al. Exploring influences on adolescent diet and physical activity 

in rural Gambia. West Africa: Food insecurity, culture and the natural 

environment. Public Health Nutrition. 2021;24(16):5277–87.

 4. Tunkara‑Bah H, Badjan HJ, Senghore T. Dietary factors associated with 

being overweight and obese among school‑going adolescents in 

Region One, The Gambia. Heliyon. 2021;7(3):e06486.

 5. Norris SA, Frongillo EA, Black MM, Dong Y, Fall C, Lampl M, et al. 

Nutrition in adolescent growth and development. The Lancet. 

2022;399(10320):172–84.

 6. Sallis JF, Owen N, Fisher EB. Ecological models of health behavior. In: 

Glanz K, Rimer BK, Viswanath K, editors. Health Behavior and Health 

https://doi.org/10.1186/s12889-024-21242-w
https://doi.org/10.1186/s12889-024-21242-w


Page 22 of 24Jallow‑Badjan et al. BMC Public Health           (2025) 25:80 

Education: Theory, Research, and Practice 4th edition. San Francisco: 

Jossey‑Bass; 2008. p. 465–85.

 7. Roba KT, Abdo M, Wakayo T. Nutritional status and its associated fac‑

tors among school adolescent girls in Adama City, Central Ethiopia. J 

Nutr Food Sci. 2016;6(3):2.

 8. Teji K, Dessie Y, Assebe T, Abdo M. Anaemia and nutritional status 

of adolescent girls in Babile District. Eastern Ethiopia Pan Afr Med J. 

2016;24:62.

 9. Tengia‑Kessy A, Killenga JN. Prevalence of excess body weight and 

associated factors among secondary school adolescent girls in 

northern Tanzania: a cross‑sectional study. Pan afr Med J. 2020;37:253.

 10. Trübswasser U, Verstraeten R, Salm L, Holdsworth M, Baye K, Booth 

A, et al. Factors influencing obesogenic behaviours of adolescent 

girls and women in low‑and middle‑income countries: A qualitative 

evidence synthesis. Obes Rev. 2021;22(4):e13163. https:// doi. org/ 10. 

1111/ obr. 13163.

 11. Madjdian DS, Azupogo F, Osendarp SJM, Bras H, Brouwer ID. 

Socio‑cultural and economic determinants and consequences of 

adolescent undernutrition and micronutrient deficiencies in LLMICs: 

a systematic narrative review. Ann N Y Acad Sci. 2018;1416(1):117–39.

 12. GBoS. The Gambia population and housing census 2013. Gender 

Report. The Gambia: GBoS; 2013.

 13. Scaling Up Nutrition. Gambia: 2020 country profile. Available from: 

https:// progr ess. scali ngupn utrit ion. org/ count ry‑ profi les/ gambia/ 

[Accessed 21/2/24] 2020.

 14. O’Cathain A, Croot L, Sworn K, Duncan E, Rousseau N, Turner K, 

et al. Taxonomy of approaches to developing interventions to 

improve health: a systematic methods overview. Pilot Feasibil Stud. 

2019;5(1):1–27.

 15. Jallow‑Badjan H. Social determinants of the nutritional status of 

female adolescents in The Gambia. PhD thesis. : Leeds Beckett Uni‑

versity; 2024. Available from: https:// doi. org/ 10. 25448/ lbu. 25922 707.

 16. Ormston R, Spencer L, Barnard M, Snape D. The foundations of quali‑

tative research. In: Ritchie J, Lewis J, Nicholls CM, Ormston R, editors. 

Qualitative research practice: A guide for social science students and 

researchers. London: SAGE Publications Ltd; 2014. p. 1–26.

 17. Ioannidis JP, Greenland S, Hlatky MA, Khoury MJ, Macleod MR, Moher 

D, et al. Increasing value and reducing waste in research design, 

conduct, and analysis. The Lancet. 2014;383(9912):166–75.

 18. Greenhalgh T, Hinton L, Finlay T, Macfarlane A, Fahy N, Clyde B, 

et al. Frameworks for supporting patient and public involvement 

in research: systematic review and co‑design pilot. Health Expect. 

2019;22(4):785–801.

 19. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting quali‑

tative research (COREQ): a 32‑item checklist for interviews and focus 

groups. Int J Qual Health Care. 2007;19(6):349–57.

 20. von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenb‑

roucke JP, et al. The Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) statement: guidelines for report‑

ing observational studies. Lancet. 2007;370(9596):1453–7.

 21. GBoS and ICF. The Gambia Demography and Health Survey. Banjul, 

The Gambia, and Rockville. USA: GBoS; 2014.

 22. GBoS. The Gambia population and housing census 2013. Spatial 

Distribution Report. The Gambia: GBoS; 2013.

 23. Hennig BJ, Unger SA, Dondeh BL, Hassan J, Hawkesworth S, Jarjou L, 

et al. Cohort profile: The Kiang West Longitudinal Population Study 

(KWLPS)‑a platform for integrated research and health care provision 

in rural Gambia. Int J Epidemiol. 2017;46(2):e13.

 24. Patton MQ. Qualitative research & evaluation methods: Integrating 

theory and practice. Los Angeles: Sage Publications Ltd; 2015.

 25. Hennink M, Kaiser BN. Sample sizes for saturation in qualitative 

research: a systematic review of empirical tests. Soc Sci Med. 

2022;292:114523.

 26. Candler T, Costa S, Heys M, Costello A, Viner RM. Prevalence of thin‑

ness in adolescent girls in low‑ and middle‑income countries and 

associations with wealth, food security, and inequality. J Adolesc 

Health. 2017;60(4):447‑54.e1.

 27. Mulugeta A, Hagos F, Stoecker B, Kruseman G, Linderhof V, Abraha Z, 

et al. Nutritional status of adolescent girls from rural communities of 

tigray, northern Ethiopia. Ethiop J Health Dev. 2009;23(1):5‑11.

 28. Kowalski KC, Crocker PR, Donen RM. The physical activity questionnaire 

for older children (PAQ‑C) and adolescents (PAQ‑A) manual. College of 

Kinesiology, University of Saskatchewan. 2004;87:1–38.

 29. Zimu PM, Van Hereden HJ, Grace JM. Physical activity patterns and 

levels off adolescent learners from low and middle socio‑economic 

status communities in Kwazulu‑Natal Province. South Afr J Res Sport, 

Phys Educ Recreat. 2020;42(1):105–14.

 30. Carroll N, Perreault M, Ma DW, Haines J. Assessing food and nutrition 

literacy in children and adolescents: a systematic review of existing 

tools. Public Health Nutr. 2022;25(4):850–65.

 31. Koh D, Zainudin NH, Zawi MK. Validity and reliability of the modified 

Physical Activity Questionnaire for Adolescents (PAQ‑A) among Malay‑

sian Youth. Int J Hum Movement Sports Sci. 2020;8(6):355–60.

 32. Chen WY, Lin YT, Chen Y, Chen KC, Kuo BI, Tsao PC, et al. Reference equa‑

tions for predicting standing height of children by using arm span or 

forearm length as an index. J Chin Med Assoc. 2018;81(7):649–56.

 33. Gauld LM, Kappers J, Carlin JB, Robertson CF. Height prediction from 

ulna length. Dev Med Child Neurol. 2007;46(7):475–80.

 34. Madden AM, Mashanova A, Amirabdollahian F, Ghuman S, Makda 

M, Collinson A, et al. Improved prediction equations for estimat‑

ing height in adults from ethnically diverse backgrounds. Clin Nutr. 

2020;39(5):1454–63.

 35. Mondal MK, Jana TK, Jana SG, Roy H. Height prediction from ulnar 

length in females: A study in Burdwan district of West Bengal (regres‑

sion analysis). J Clin Diagn Res. 2012;6(8):1401–4.

 36. World Health Organization (WHO). Physical status: The use of and 

interpretation of anthropometry, Report of a WHO Expert Committee. 

Geneva: WHO; 1995.

 37. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the frame‑

work method for the analysis of qualitative data in multi‑disciplinary 

health research. BMC Med Res Methodol. 2013;13(113):117.

 38. Mays N, Pope C. Quality in qualitative research. In: Mays N, Pope C, 

editors. Qualitative research in health care. New York: John Wiley & Sons 

Ltd; 2020. p. 211–33.

 39. Guest G, Bunce A, Johnson L. How many interviews are enough? 

An experiment with data saturation and variability. Field Methods. 

2006;18(1):59–82.

 40. Pilnick A, Swift J. Qualitative research in nutrition and dietetics: assess‑

ing quality. J Hum Nutr Diet. 2011;24(3):209–14.

 41. Benitez‑Porres J, Alvero‑Cruz JR, Sardinha LB, Lopez‑Fernandez I, Car‑

nero EA. Cut‑off values for classifying active children and adolescents 

using the Physical Activity Questionnaire: PAQ‑C and PAQ‑A Nutricion 

Hospitalaria. 2016;33(5):564.

 42. Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos L, et al. 

National Sleep Foundation’s updated sleep duration recommendations: 

Final report. Sleep Health. 2015;1(4):233–43.

 43. Paruthi S, Brooks LJ, D’Ambrosio C, Hall WA, Kotagal S, Lloyd RM, et al. 

Recommended amount of sleep for pediatric populations: A consensus 

statement of the American Academy of Sleep Medicine. J Clin Sleep 

Med. 2016;12(6):785–6.

 44. Galan‑Lopez P, Domínguez R, Gísladóttir T, Sánchez‑Oliver AJ, Pihu M, 

Ries F, et al. Sleep quality and duration in European adolescents (The 

AdolesHealth study): a cross‑sectional, quantitative study. Children. 

2021;8(3):188.

 45. Gariepy G, Danna S, Gobina I, Rasmussen M, de Gaspar Matos M, Tynjala 

J, et al. How are adolescents sleeping? Adolescent sleep patterns and 

sociodemographic differences in 24 European and North American 

countries. J Adolesc Health. 2020;66(6S):S81–8.

 46. Beydon N, Leye F, Bokov P, Delclaux C. Prediction of height using 

ulna length in African‑Caribbean children. Pediatr Pulmonol. 

2022;57(9):2032–9.

 47. Craig E, Bland R, Ndirangu J, Reilly JJ. Use of mid‑upper arm circumfer‑

ence for determining overweight and overfatness in children and 

adolescents. Arch Dis Child. 2014;99(8):763–6.

 48. Daniels SR, Khoury PR, Morrison JA. Utility of different measures of 

body fat distribution in children and adolescents. Am J Epidemiol. 

2000;152:1179–84.

 49. Sethi V, Gupta N, Pedgaonkar S, Saraswat A, Dinachandra Singh K, Rah‑

man HU, et al. Mid‑upper arm circumference cut‑offs for screening thin‑

ness and severe thinness in Indian adolescent girls aged 10–19 years in 

field settings. Public Health Nutr. 2019;22(12):2189–99.

https://doi.org/10.1111/obr.13163
https://doi.org/10.1111/obr.13163
https://progress.scalingupnutrition.org/country-profiles/gambia/
https://doi.org/10.25448/lbu.25922707


Page 23 of 24Jallow‑Badjan et al. BMC Public Health           (2025) 25:80  

 50. Sisay BG, Haile D, Hassen HY, Gebreyesus SH. Performance of mid‑upper 

arm circumference as a screening tool for identifying adolescents with 

overweight and obesity. PLoS ONE. 2020;15(6):e0235063.

 51. World Health Organisation (WHO). World Health Organisation. Growth 

reference data for 5–19 years: World Health Organisation. [Webpage]. 

WHO; 2007. Available from: https:// www. who. int/ tools/ growth‑ refer 

ence‑ data‑ for‑ 5to19‑ years. [Accessed: 11/7/24].

 52. Sprent P. Fisher Exact Test. In: Lovric M, editor. International Encyclope‑

dia of Statistical Science: Heidelberg, Germany: Springer; 2011. https:// 

doi. org/ 10. 1007/ 978‑3‑ 642‑ 04898‑2_ 253. 

 53. Collinson A, Laskey A, Dibba B, Prentice A. Dual‑energy x‑ray absorp‑

tiometry: a new insight Into geophagy. J Pediatr Gastroenterol Nutr. 

2001;32:615–6.

 54. Katengele K, Kiniati F, Isalomboto N, Mana DK. The potential impact 

of self‑medication and drug misuse practice among youth popula‑

tion in Kinshasa, Democratic Republic of Congo. Am J Biomed Life Sci. 

2021;9:69.

 55. Warwick‑Booth L, Foster S. People, power and communities. In: Cross R, 

Warwick‑Booth L, Rowlands S, O’Neill I, Foster S, editors. Health Promo‑

tion: Global Principles and Practice. 2nd ed. Oxford, UK: CABI; 2020. p. 

41–74.

 56. UNESCO. Inclusion and education: All means all. Global Education 

Monitoring Report. Paris: UNESCO; 2020. https:// en. unesco. org/ gem‑ 

report/ report/ 2020/ inclu sion. 

 57. GboS. Transport statistics summary report 2020. The Gambia: GBoS; 

2021.

 58. IEA, IRENA, UNSD, World Bank, WHO. Tracking SDG 7: The energy pro‑

gress report. Washington DC: World Bank; 2023.

 59. Herman M, Surawicz, C. Intestinal Parasites. In: Guandalini S, Dhawan A, 

Branski D, editors. Textbook of Pediatric Gastroenterology, Hepatology 

and Nutrition Cham: Springer (2016). https:// doi. org/ 10. 1007/ 978‑3‑ 

319‑ 17169‑2_ 16. 

 60. Burrows T, Collins C, Adam M, Duncanson K, Rollo M. Dietary 

assessment of shared plate eating: A missing link. Nutrients MDPI. 

2019;11:789.

 61. Hudson GJ. Food intake in a west African village. Estimation of food 

intake from a shared bowl. Brit J Nutr. 1995;73(4):551–69.

 62. Martínez Pérez G, Pascual GA. Nutritional Taboos among the Fullas in 

Upper River Region, The Gambia. J Anthropol. 2013;2013:1–9.

 63. Mwangome M, Prentice A, Plugge E, Nweneka C. Determinants of 

appropriate child health and nutrition practices among women in rural 

Gambia. J Health Popul Nutr. 2010;28(2):167.

 64. Lokossou YUA, Tambe AB, Azandjèmè C, Mbhenyane X. Socio‑cultural 

beliefs influence feeding practices of mothers and their children in 

Grand Popo, Benin. J Health Popul Nutr. 2021;40:1–12.

 65. Asmare AA, Agmas YA. Determinants of coexistence of stunting, wast‑

ing, and underweight among children under five years in the Gambia; 

evidence from 2019/20 Gambian demographic health survey: applica‑

tion of multivariate binary logistic regression model. BMC Public Health. 

2022;22(1):1621.

 66. Ali Z, Scheelbeek PF, Felix J, Jallow B, Palazzo A, Segnon AC, et al. Adher‑

ence to EAT‑Lancet dietary recommendations for health and sustain‑

ability in the Gambia. Environ Res Lett. 2022;17(10): 104043.

 67. Al‑Hazzaa HM, Al‑Awadhi BA, Al‑Dashti YA, Alajmi FA, Almansour FD, 

Al‑Haifi AR. Adolescent’s self‑reported weight and its association with 

media impact on decision to lose weight and body thinness percep‑

tion. Scient Rep. 2022;12(1):5908.

 68. Alwan H, Viswanathan B, Paccaud F, Bovet P. Is accurate perception 

of body image associated with appropriate weight‑control behavior 

among adolescents of the seychelles. J Obes. 2011;2011:817242.

 69. Dixit S, Agarwal G, Singh J, Kant S, Singh N. A study on consciousness 

of adolescent girls about their body image. Indian J Community Med. 

2011;36(3):197–202.

 70. Elia C, Karamanos A, Silva MJ, O’Connor M, Lu Y, Dregan A, et al. Weight 

misperception and psychological symptoms from adolescence to 

young adulthood: longitudinal study of an ethnically diverse UK cohort. 

BMC Public Health. 2020;20:1–14.

 71. San Martini MC, De Assumpção D, Barros MB, De Azevedo MB, Filho AA, 

De Azevedo A, et al. Weight self‑perception in adolescents: Evidence 

from a population‑based study. Public Health Nutr. 2021;24(7):1648–56.

 72. Siervo M, Grey P, Nyan OA, Prentice AM. Urbanization and obesity in The 

Gambia: A country in the early stages of the demographic transition. 

Eur J Clin Nutr. 2006;60(4):455–63.

 73. Cham B, Scholes S, Fat LN, Badjie O, Groce NE, Mindell JS. The silent 

epidemic of obesity in The Gambia: evidence from a nationwide, 

population‑based, cross‑sectional health examination survey. BMJ 

Open. 2020;10(6): e033882.

 74. Ammouri AA, Kaur H, Neuberger GB, Gajewski B, Choi WS. Cor‑

relates of exercise participation in adolescents. Public Health Nurs. 

2007;24(2):111–20.

 75. Sukys S, Majauskienė D, Cesnaitiene JV, Karanauskiene D. Do parents’ 

exercise habits predict 13–18‑year‑old adolescents’ involvement in 

sport? J Sports Sci Med. 2014;13:522–8.

 76. World Health Organization (WHO). Nutrition action in schools: a review 

of evidence related to the Nutrition‑Friendly Schools Initiative. Geneva: 

WHO; 2020.

 77. Seidu A‑A, Ahinkorah BO, Agbaglo E, Darteh EKM, Ameyaw EK, Budu 

E, et al. Are senior high school students in Ghana meeting WHO’s 

recommended level of physical activity? Evidence from the 2012 Global 

School‑based Student Health Survey Data. PLoS ONE. 2020;15(2): 

e0229012.

 78. Pengpid S, Peltzer K. Parental involvement and health risk behaviours 

among school‑going adolescents in six African countries. J Psychol Afr. 

2018;28(3):212–7.

 79. Arat G, Wong PW. The relationship between parental involvement and 

adolescent mental health in six sub‑Saharan African countries: Findings 

from Global School‑based Health Surveys (GSHS). Int J Ment Health 

Promot. 2016;18(3):144–57.

 80. Orighoye O, Apekey TA, Maynard MJ. Informing Diet and Physical Activ‑

ity Interventions with Family Involvement in an Urban Setting: Views of 

Children and Adults in Lagos, Nigeria. Sustainability. 2023;15(10):7850.

 81. United Nations Children’s Fund (UNICEF). Nutrition, for every child 

UNICEF. Nutrition strategy 2020–2030. New York: UNICEF; 2020.

 82. Gallaher CM, Kerr JM, Njenga M, Karanja NK, WinklerPrins AMGA. Urban 

agriculture, social capital, and food security in the Kibera slums of 

Nairobi. Kenya Agri Hum Values. 2013;30(3):389–404.

 83. Rector C, Afifa NN, Gupta V, Ismail A, Mosha D, Katalambula LK, et al. 

School‑based nutrition programs for adolescents in Dodoma, Tanzania: 

a situation analysis. Food Nutr Bull. 2021;42(3):378–88.

 84. Shapu RC, Ismail S, Lim PY, Ahmad N, Garba H, Njodi IA. Effectiveness 

of triple benefit health education intervention on knowledge, attitude 

and food security towards malnutrition among adolescent girls in 

Borno State, Nigeria. Foods. 2022;11(1):130.

 85. Vasquez AC, Patall EA, Fong CJ, Corrigan AS, Pine L. Parent autonomy 

support, academic achievement, and psychosocial functioning: A 

meta‑analysis of research. Educ Psychol Rev. 2016;28:605–44.

 86. Distefano R, Meuwissen AS. Parenting in context: A systematic 

review of the correlates of autonomy support. J Fam Theory Rev. 

2022;14(4):571–92.

 87. Sey‑Sawo J, Sarr F, Tunkara‑Bah H, Senghore T. Women’s empowerment 

and nutritional status of children in the Gambia: further analysis of 

the 2020 Gambia demographic and health survey. BMC Public Health. 

2023;23(1):583.

 88. Adam AH, Daba M. Preventing maternal and child mortality: upcoming 

WHO Resolution must galvanise action to tackle the unacceptable 

weight of preventable deaths. Lancet Global Health. 2024;12:e1223.

 89. Asiimwe R, Dwanyen L, Subramaniam S, Kasujja R, Blow AJ. Training 

of interventionists and cultural adaptation procedures: A systematic 

review of culturally adapted evidence‑based parenting programs in 

Africa. Fam Process. 2023;62(1):160–81.

 90. Diallo DA, Doumbo OK, Plowe CV, Wellems TE, Emanuel EJ, Hurst SA. 

Community permission for medical research in developing countries. 

Clin Infect Dis. 2005;41:255–9.

 91.  Bategereza L, Olotu A, Kamuya D. Community‑networks that facilitate 

engagement in health research: Ifakara Health Research Institute‑

Bagamoyo case study. AAS Open Research. 2021;4:13. https:// doi. org/ 

10. 12688/ aasop enres. 13187.2.

 92. Tindana PO, Rozmovits L, Boulanger RF, Bandewar SV, Aborigo RA, 

Hodgson AV, et al. Aligning community engagement with traditional 

authority structures in global health research: a case study from north‑

ern Ghana. Am J Public Health. 2011;101(10):1857–67.

https://www.who.int/tools/growth-reference-data-for-5to19-years
https://www.who.int/tools/growth-reference-data-for-5to19-years
https://doi.org/10.1007/978-3-642-04898-2_253
https://doi.org/10.1007/978-3-642-04898-2_253
https://en.unesco.org/gem-report/report/2020/inclusion
https://en.unesco.org/gem-report/report/2020/inclusion
https://doi.org/10.1007/978-3-319-17169-2_16
https://doi.org/10.1007/978-3-319-17169-2_16
https://doi.org/10.12688/aasopenres.13187.2
https://doi.org/10.12688/aasopenres.13187.2


Page 24 of 24Jallow‑Badjan et al. BMC Public Health           (2025) 25:80 

 93. Robbins S, Rawsthorne M, Paxton K, Hawke C, Rachel S, Steinbeck K. 

“You can help people”: adolescents’ views on engaging young people 

in longitudinal research. J Res Adolesc. 2012;22(1):8–13.

 94. Adetifa IM, Hill PC, Jeffries DJ, Jackson‑Sillah D, Ibanga HB, Bah 

G, et al. Haematological values from a Gambian cohort‑possible 

reference range for a West African population. Int J Lab Hematol. 

2009;31(6):615–22.

 95. Kebbeh A, Dsane‑Aidoo P, Sanyang K, Darboe SMK, Fofana N, Ameme 

D, et al. Antibiotics susceptibility patterns of uropathogenic bacteria: a 

cross‑sectional analytic study at Kanifing General Hospital, The Gambia. 

BMC Infect Dis. 2023;23(1):723.

 96. O’Neill S, Dierickx S, Okebe J, Dabira E, Gryseels C, D’Alessandro U, et al. 

The importance of blood is infinite: Conceptions of blood as life force, 

rumours and fear of trial participation in a Fulani village in rural Gambia. 

PLoS ONE. 2016;11(8):e0160464.

 97. Staphorst MS, Hunfeld JA, van de Vathorst S, Passchier J, van Goudoever 

JB. Children’s self reported discomforts as participants in clinical 

research. Soc Sci Med. 2015;142:154–62.

 98. Staphorst MS, Benninga MA, Bisschoff M, Bon I, Busschbach JJ, Diederen 

K, et al. The child’s perspective on discomfort during medical research 

procedures: a descriptive study. BMJ Open. 2017;7(7): e016077.

 99. Abdelazeem B, Abbas KS, Amin MA, El‑Shahat NA, Malik B, Kalantary 

A, et al. The effectiveness of incentives for research participation: A 

systematic review and meta‑analysis of randomized controlled trials. 

PLoS ONE. 2022;17(4): e0267534.

 100. Tenny S, Brannan JM, Brannan GD. Qualitative study. Treasure Island: 

StatPearls Publishing; 2017.

 101. Rios‑Leyvraz M, Ortega N, Chiolero A. Reliability of self‑reported height 

and weight in children: a school‑based cross‑sectional study and a 

review. Nutrients. 2022;15(1):75.

 102. Adler K, Salanterä S, Zumstein‑Shaha M. Focus group interviews in 

child, youth, and parent research: An integrative literature review. Int J 

Qual Methods. 2019;18:1609406919887274.

 103. Althubaiti A. Information bias in health research: definition, pitfalls, and 

adjustment methods. J Multidiscipl Healthc. 2016;9:211–7.

 104. Tyrer S, Heyman B. Sampling in epidemiological research: issues, haz‑

ards and pitfalls. BJPsych Bulletin. 2016;40(2):57–60.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑

lished maps and institutional affiliations.


	Factors influencing malnutrition among adolescent girls in The Gambia: a mixed-methods exploratory study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Materials and methods
	Conceptual framework
	Study design
	Study setting
	Sampling and recruitment
	Engagement and recruitment in the rural areas
	Engagement and recruitment in the urban area

	Focus group discussions
	Questionnaire and anthropometric measures
	Questionnaire
	Anthropometric measures

	Data collection personnel
	Data collection procedures
	Qualitative data management and analysis
	Questionnaire and anthropometric variables
	Questionnaire variables
	Anthropometric variables

	Data management and statistical analysis of the questionnaire and measurement data

	Results
	Data collection sessions
	Sample characteristics
	Focus group findings
	Theme 1. Cultural norms: harmful vs beneficial to nutrition related health
	Theme 2. Concepts of healthy diet and weight
	Theme 3: Approaches to tackling under- and overnutrition
	Theme 4: Study recruitment: barriers and facilitators
	Theme 5. Survey questionnaires and measures are mostly feasible and acceptable

	Questionnaire and physical measures
	Questionnaire data
	Modifications to the questionnaire
	Physical measures
	Nutritional status and weight perception


	Discussion
	Cultural contexts and views on diet and weight
	Perspectives on research approaches
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


