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Abstract  

Immigrants from Sub-Sahara Africa in the European Region are more affected by 

various health conditions in comparison to Europeans. One of such conditions is 

obesity, which constitutes an important risk factor for chronic diseases. We investigated 

approaches to improve the health of African immigrants in Europe, focusing on the 

following objectives: i) identify the burden of obesity and diabetes among Ghanaian 

immigrants ii) describe dietary practices among Ghanaian immigrants, and iii) establish 

the feasibility of a weight reduction clinical study among Ghanaian immigrants.  

“Research on Obesity and Diabetes among African Migrants (RODAM)” was a multi-

center, cross-sectional study undertaken among Ghanaians (sample size = 5,659) who 

were between the ages of 25 to 70 years staying in the countryside and cites in Ghana, 

Amsterdam, Berlin, and London. The age-standardized prevalence of obesity ranged 

from 1.3% in the countryside of Ghana to 21.4% in London among males, and 8.3% in 

the countryside to 54.2% in London among females. The age-standardized prevalence 

of diabetes type II ranged from 3.6% in the countryside of Ghana to 15.3% in Berlin 

among males and from 5.5% in the countryside of Ghana to 10.2% in Berlin among 

females.  

For the eating habits of the RODAM study subjects, principal component analysis was 

applied to identify eating patterns. Three patterns were extracted: a “mixed” pattern 

prevailed among immigrants in Europe; a “rice, pasta, meat, and fish” pattern 

predominated in cites in Ghana; and a “roots, tubers and plantain” pattern was 

prominent in the countryside of Ghana. Dietary diversity was largest among Ghanaian in 

cites, followed by immigrants in European sites and in the countryside of Ghana.  

Based on these and other findings, a feasibility study on a culturally adapted dietary 

weight reduction clinical study was conducted among overweight or obese Ghanaian 

immigrants (“body mass index ≥25.0 kg/m2”) without diabetes type II living in Berlin. Out 

of 93 eligible individuals, 5 adults and 4 family volunteers participated in this 3-month 

clinical study. The most common reasons for abstaining from the study were relocation 

(13%), time constraint to attend clinic-based examinations (10%), apathy (9%) and 64% 

of non-participants had no explanation. The average weight loss was than 1kg (range: 

+0.5, -3.6 kg). These findings indicate that obesity remains an important health problem 
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among African immigrants in Europe and a culturally adapted intervention may assist in 

curbing this burden among Ghanaian immigrants. In-depth understanding of the 

contextual drivers of obesity among sub-Saharan African immigrants in addition to 

rigorous intervention studies is essential to overcome the health inequalities between 

sub-Saharan African immigrants and the host communities in Europe. 

Zusammenfassung 

Im Vergleich zur Bevölkerung des Gastlandes sind in Europa Migranten aus 

Subsahara-Afrika überproportional von verschiedenen Gesundheitsproblemen 

betroffen. Zu nennen ist hier auch Adipositas, die einen wichtigen Risikofaktor für 

chronische Krankheiten darstellt. Daher wurden Ansätze zur Verbesserung der 

Gesundheit afrikanischer Migranten in Europa mit einem Fokus auf folgende Ziele 

untersucht: i) Ermittlung der Belastung durch Adipositas und Diabetes unter 

ghanaischen Migranten; ii) Beschreibung ihrer Ernährungsgewohnheiten iii) Ermittlung 

von Interventionsmöglichkeiten zur Gewichtsreduktion.  

Durchgeführt wurde eine multizentrische Querschnittsstudie unter ghanaischen 

Erwachsenen im Alter zwischen 25 und 70 Jahren, die im ländlichen und städtischen 

Ghana, in Amsterdam, Berlin und London leben. Die altersstandardisierte Prävalenz der 

Adipositas reichte bei Männern von 1,3% im ländlichen Ghana bis 21,4% in London und 

bei Frauen von 8,3% im ländlichen Ghana bis 54,2% in London. Die 

altersstandardisierte Prävalenz von Typ-2-Diabetes reichte bei den Männern von 3,6% 

im ländlichen Ghana bis 15,3% in Berlin und bei den Frauen von 5,5% im ländlichen 

Ghana bis 10,2% in Berlin.  

Um Ernährungsmuster der Teilnehmenden zu ermitteln, erfolgte eine 

Hauptkomponentenanalyse. Es wurden drei Muster extrahiert: Während bei den 

Migranten in Europa ein "gemischtes" Muster und im städtischen Ghana ein "Reis, 

Nudeln, Fleisch und Fisch"-Muster vorherrschend waren, zeigte sich im ländlichen 

Ghana ein "Wurzeln, Knollen und Wegerich"-Muster. Die Ernährungsvielfalt war bei 

ghanaischen Erwachsenen im städtischen Ghana am größten, gefolgt von Ghanaern in 

Europa und Erwachsenen im ländlichen Ghana.  

Auf der Grundlage dieser und anderer Erkenntnisse wurde eine Machbarkeitsstudie 

über eine kulturangepasste Ernährungsintervention zur Gewichtsreduktion unter in 

Berlin lebenden ghanaischen Migranten mit Übergewicht oder Adipositas („Body-Mass-
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Index ≥25,0 kg/m2“) ohne Typ-2-Diabetes typ-II durchgeführt. Von 93 in Frage 

kommenden Personen nahmen 5 Erwachsene und 4 freiwillige Familienangehörige an 

dieser 12-wöchigen Interventionsstudie teil. Hauptgründe für eine Nichtteilnahme waren 

Wohnortwechsel (13%), Zeitmangel (10%) oder fehlendes Interesse (9%); 64% 

machten keine Angaben zur Nichtteilnahme. Die mittlere Gewichtsabnahme betrug -0,6 

kg (Spanne: +0,5 bis -3,6 kg).  

Die Ergebnisse deuten darauf hin, dass Adipositas nach wie vor ein gesundheitliches 

Problem unter afrikanischen Migranten in Europa darstellt. Eine kulturangepasste 

Intervention könnte dazu beitragen, derartige Belastungen einzudämmen. Um 

gesundheitliche Ungleichheiten afrikanischer Migranten südlich der Sahara im Vergleich 

zu europäischen Aufnahmegesellschaften zu überwinden, sind ein tiefergehendes 

Verständnis kontextabhängiger Faktoren für Adipositas unter afrikanischen Migranten 

südlich der Sahara sowie weitere Interventionsstudien unerlässlich. 
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1.0 Introduction  

Migration is a fact of today’s globalized world and increasingly a necessary part of our 

economic and social development. In 2017, 258 million individuals representing 3.4 % 

of the global population were international immigrants (1). Approximately 10% of the 

population of the WHO European Region is estimated to be immigrants living in Europe 

(2). Migration from countries in Sub-Saharan Africa (SSA) to Europe has increased 

considerably over the past decade. It is estimated that 26% of African immigrants live in 

Europe (3). There are more than 500,000 people of African descent living in Germany 

(4) with Ghanaians constituting a major group of SSA immigrants in Europe (5, 6). Most 

literature also refer to Ghanaians in the Diaspora as among the most organized and 

well-researched communities (7-10).There are approximately 46,000 Ghanaian 

immigrants living in Germany (5,11).  

 

Myriad studies indicate that immigrants from SSA in Europe are adversely impacted by 

various conditions in comparison to their European population (12-14), and adiposity is 

one of such conditions. Adiposity is a public health issue that affects over two billion 

(2bn) adults globally. Over 650 million of these people are obese (“body mass index 

(BMI) 30.0 kg/m2”) (15). According to current projections, approximately 58 percent of 

global adults will be overweight or obese (“BMI 25.0 kg/m2”) by 2030 (16). Adiposities 

are more common among SSA immigrants in Europe than among European host 

populations (17-19). Understanding and tackling what affects the health of immigrants 

are often ignored and neglected (20). Most research do not include immigrants group to 

their studies because they are a small group as compared to the host population and 

they are also considered hard to reach (13). Understanding the gaps between the 

health of immigrants and their host population remain a challenge. In this regard, we 

seek to investigate approaches to improve the health of African immigrants in Europe. 

To achieve this, the following objectives were set: 

• Objective 1: Determine the prevalence of obesity and diabetes type II among 

Ghanaian immigrants in Europe. 

• Objective 2: Identify the dietary practices about food group consumption, energy 

and nutrients consumption, and complex dietary patterns among Ghanaian 

immigrants in Europe. 



  5 
 

• Objective 3: Design a culturally modified dietary weight reduction clinical study 

and establish its feasibility and acceptability among Ghanaian immigrants in 

Germany. 
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2.0 Methods  

2.1 Obesity and diabetes prevalence among Ghanaian immigrants in Europe 

2.1.1 Study population, design, and recruitment 

The “RODAM study” is a cross sectional multi-center study conducted over a 3 year 

period (2012 - 2015) among Ghanaians who are between the ages of 25 to 70 years 

residing in the countryside and cities in Ghana, and also in Europe; Amsterdam, Berlin 

and London (19). We chose Ghanaian immigrants since most literature refers to 

Ghanaians in the Diaspora as among the most organized and well-researched 

communities (7-10). Ghanaian immigrants were classified as those whose country of 

birth was Ghana or had the country of birth of the mother and father as Ghana. At all 

study sites, data was collected using standardized instruments and methods. The 

RODAM study enlisted the participation of community leaders in the study, as previous 

research among African communities in Europe had shown it improve study 

participation (21). 

 

In Ghana, a purposively sample approach was employed to select study centers in 

Ashanti region i.e., two in the countryside and two in cites. In study sites in Europe, we 

used registers from the various cities and list of Ghanaian groups as the sampling 

scheme. In Berlin, we received a list of Ghanaians from the registers office, but because 

of low response rates, we switched to lists of Ghanaian organizations as sampling 

scheme. In all sites in Europe, we posted written invitation letters, study information and 

a reply card.  

 

After receiving approval to participate in the study, the study subjects were then 

reached via telephone to arrange a date and venue for administering the questionnaire 

by a qualified researcher or self-administer the paper themselves or digital version 

based on the choice of the study subject. Upon completing the survey, a day for clinical 

examination was arranged. The participation rates differed across study sites, about 

eighty percent (76%) in the countryside and about seventy (74%) in cites in Ghana. In 

the European sites, the rates were about fifty percent (53%) in Amsterdam, about 

seventy percent (68%) in Berlin and about eighty percent (75%) in London.  
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2.1.2 Measurements 

A questionnaire was developed to obtain data on demographics, education, medical 

records, and lifestyle aspects. Validated devices were used to perform physical 

examinations across all study sites using a standardized operational procedure. In 

addition, anthropometric measurements and fasting venous blood samples were taken 

using a standardized procedure. All measurements were carried out by a trained 

professional across all study sites. 

2.1.3 Data analysis 

For categorical variables, the study subjects’ characteristics were expressed as 

percentages with ninety-five percent (95%) confidence intervals (CIs) and means with 

ninety-five percent (95%) CIs for quantitative variables. The age distribution of the 

whole “RODAM” study subjects was utilized to calculate the age-standardized 

prevalence rates of obesity and diabetes type II using the direct method (22). 

2.2 Dietary practices among Ghanaian immigrants in Europe 

2.2.1 Study subjects and design 

The study design and subjects are from the RODAM study and has been described 

under section 2.1.1. 

2.2.2 Nutritional assessment 

A standardized “Food Propensity Questionnaire (Ghana –FPQ)” was utilized to measure 

food consumption at all study sites. The “Ghana-FPQ” includes one hundred and thirty-

four (134) items questionnaire based on the multilingual, semi-quantitative “European 

Food Propensity Questionnaire (EFPQ)” (23). Moreover, we included traditional meals 

found in the “Ghana Demographic and Heath Survey (2008)” (24) as well as other study 

results “the GHAIA study” (25) among Ghanaian immigrants in Amsterdam and cites in 

Ghana (26).The questionnaire asked about the frequency of usual foods consumed by 

the study subjects in the last 12 months. In addition, a “24-hour dietary recall” (24HDR) 

was conducted within a random sub-sample of 251 study subjects to determine serving 

sizes. In order to estimate the serving sizes, we used household utensils familiar to 

Ghanaian households to help with standardization and description (27). In estimating 

the daily consumption of meals in g/day we merged eating times with standard servings. 

We then translated the food eaten (g/d) into energy and nutrient consumption using the 
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“German Nutrient Database (BLS 3.01) (2010)” and the “West African Food 

Composition Table (2012)”(14). 

2.2.3 Analysis of Data 

For normally distributed continuous variables, the study subjects’ characteristics 

(anthropometric, socio-demographic, behavioral characteristics, nutrient intakes and 

daily energy consumption) are described as mean (± “Standard deviation, SD”). Median 

(interquartile range: IQR) are used to represent non-normally distributed quantitative 

variables. Percentages are used to represent categorical variables. 

We grouped the food stuffs from the 134 “Ghana –FPQ” into 30 food groups based on 

the cooking method and nutrient characteristics. To identify the dietary patterns, a 

“principal component analysis (PCA)” was carried out in SAS 9.4 applying the PROC 

FACTOR procedure.  

2.3 Feasibility study, weight reduction clinical study among Ghanaian immigrants 

in Berlin. 

2.3.1 Study subjects and design 

Participants for the clinical study were Ghanaian immigrants living in Berlin who had 

participated in a previous RODAM study (19). After meeting our inclusion criteria of BMI 

of at least 25.0 kg/m2 or waist circumference greater than 80 cm for females and greater 

than 94 cm for males; study subjects were then contacted by phone. Study subjects 

who had diabetes, were on long-term oral corticosteroids or weight reduction drugs or 

were pregnant were all excluded. 

2.3.2 Intervention 

The 3 month (12-week) clinical study sought to achieve a behavioral change which is 

based on social cognitive theory (28) and the “stages of change construct of the 

transtheoretical Model” (29). The intervention was adapted from “German Society of 

Adiposity (DAG) Guidelines” (30) (Table 1). The adaptations were based on linguistic, 

constituent-involved, and sociocultural factors, as these appear most effective for weight 

reduction and food changes (31-33). 

 

The intervention included group counseling, lifestyle flyer: lowered energy consumption, 

not specific in nutrients; consulting with a dietician in the language of choice (English, 

German, native language); lowering the consumption of regularly eaten meals high in 
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fats and carbohydrates; three cooking classes at home focused on cooking procedures, 

servings, selection of foods, and fat quantity; goal setting for diet : 24HDR; and diet self-

contracting: text messages sent weekly to their mobile telephones.  
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Table 1: Modification of the German Society of Adiposity (DAG) guidelines for the treatment of adiposity by Hauner et al,2014 
(30)Source modified from Amoah et al., 2021 (34) 
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2.3.3 Recruitment 

We recruited the study subjects using records from the RODAM study after they meet 

the inclusion criteria. Recruitments of study subjects were undertaken over the phone 

and reasons for refraining from the study were recorded. 93 participants met our 

inclusion criteria, of whom 16 were arranged for baseline examination (34) (Figure 1). 

The participants were recruited between 2nd October 2017 and 18th December 2017.  

 

 

Figure 1: Flow chart of feasibility study design (Source: Amoah et al.,2021 (34)) 
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2.3.4 Measurements  

We conducted anthropometric, self-reported and objective physical activity, dietary and 

acceptability measurements. These measures were taken on the study subjects 

themselves, and not on their family members who volunteered to help. Questionnaires 

were developed to collect data in the study subjects’ language of preference (either a 

local Ghanaian language or English). Anthropometric measurements were conducted 

by a trained nutritional scientist and included height in cm using “SECA 217” instrument, 

hip and waist circumferences in cm using a tape measure and body weight using SECA 

877 instrument. In addition, the Boso Medicus Control instrument measured diastolic 

and systolic blood pressures (mmHg) thrice. 

 

Self-administered physical activity data from the former “RODAM study” was used as 

reference; which utilized the “WHO STEPwise approach to Chronic Disease Risk Factor 

Surveillance (STEPS)” instrument (35). In this study, the same tool was employed in 

weeks 7 and 12 to collect data on physical movements in various situations (at the 

workplace, commuting between places, and leisure) as well as sedentary behavior. 

After that, “Metabolic Equivalents of Task (MET)” - hours were computed. We used a 

monitoring instrument “ActivPAL” activity monitor to collect information about stationary 

and dynamic movements for objective assessments. These were completed three times 

over the course of a week. 

 

Measurement for dietary habits utilized the Ghana-FPQ (14) and relied on the RODAM 

data as baseline. In addition, 24HDR were performed using the “5-Steps Multiple Pass 

Method” (36) at 2 stages, during which study subjects gave information on the times 

they ate, variety of foods eaten, beverages drank in the previous 24hours, and portion 

sizes estimated using familiar Ghanaian domestic food appliance. 

 

A questionnaire was developed  to measure the acceptability of the intervention in 

weeks 7 and 12 based on the “theoretical framework of acceptability” which comprise of 

seven component constructs (37): “burden”; “affective attitude”; “ethicality”; “opportunity 

costs”; “intervention coherence”; “self-efficacy” and “perceived effectiveness”.  
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2.3.5 Analysis of Data 

Continuous variables were presented as median and range, and categorical data 

presented in percentages. For secondary outcomes, such as weight reduction and 

behavioral factors, differences in baseline and follow-up data were applied. Microsoft 

Excel 2016 from Microsoft Cooperation was used for all analysis. 
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3.0 Results 

3.1 Obesity and diabetes prevalence among Ghanaian immigrants 

3.1.1 Study population 

The study enrolled 6385 Ghanaians of which 5659 were utilized for analysis. In Berlin 

547 Ghanaians (297 male, 250 female) were used for the analysis. Study subjects ages 

were similar across study sites, but males in Berlin and Amsterdam were a bit older. 

Ghanaians in the countryside were the least educated, and Ghanaians in London were 

most educated (Table 2). 
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Table 2: Characteristics of the study subjects characteristics by location and sex (Source: modified from Agyemang et. al.,2016 (20)) 

 

BMI, BP; percentage or values are means with corresponding 95% CIs 
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3.1.3 Obesity Prevalence 

Across the five study locations, the age-standardized prevalence of generalized obesity 

varied. It ranged from one percent (1%) in the countryside of Ghana to twenty-one 

percent (21%) in London for males, and from eight percent (8%) in the countryside of 

Ghana to fifty-four percent (54%) in London for females (Figure 2). There were 

comparable rates of abdominal obesity, with males ranging from two percent (2%) in the 

countryside of Ghana to eighteen percent (18%) in Amsterdam and females ranging 

from thirty-one (31%) in the countryside of Ghana to seventy-six percent (76%) in 

London. 

Among Ghanaian immigrants in Europe, obesity prevalence increase eleven to fifteen 

(11 to 15) times across all cities for males and the obesity prevalence in Ghanaian 

females increased up to about seven times (6.6 times) in London. In addition, when we 

combined overweight and obesity cases, we found that sixty-four percent (64%) of 

males in Berlin were overweight or obese, sixty- eight percent (68%) in Amsterdam, and 

seventy-five (75%) in London. In females, the range for Ghanaian immigrants was 

eighty to ninety percent (80-90%).  

 

 

Figure 2: Age-standardized obesity prevalence (BMI≥30kg/m2) by study location for 

males and females – RODAM study (Source: own representation Agyemang et al.,2016 

(20)). 



     17 
 

3.1.4 Prevalence of Diabetes Type II 

The age-standardized prevalence of diabetes type II was highest in Berlin, 15% in 

males and 10% in females. The proportion was lower in rural Ghana, 4% in males and 

6% in females. 

3.2 Dietary practices among Ghanaian immigrants in Europe 

3.2.1 Study Population 

We analyzed the data of 3905 study subjects with complete data sets (clinical 

examination and blood sample, FPQ, socio-economic and anthropometric data). About 

63% of the study subjects were female and with a mean age of 46.5 years. European 

study subjects had the highest level of education. Table 3 shows the RODAM study 

subjects characteristics. 

3.2.2 Consumption of energy, nutrients, and food groupings 

Males had a higher total energy consumption than females. Across the study sites, 

approximate energy consumption of Ghanaians in cites in Ghana (mean ± SD kcal/day: 

2295 ± 660) was lower than estimated energy consumption in the countryside of Ghana 

(2611 ± 848) and Europe (2677 ± 660). Protein, total fat, and carbohydrates each 

supplied fourteen percent (14%), thirty-two percent (32%), and fifty-three percent (53%) 

to the daily energy consumption respectively. Males and females consumed roughly the 

same amount of energy per day. However, there were differences across the study 

sites. Carbohydrates provided most of the daily energy in both the countryside and 

cities in Ghana but were more pronounced in the countryside of Ghana, whereas in 

European sites, energy percent were transitioned towards protein and total fat. Table 3 

shows the daily energy (kcal/day) and macronutrient intakes (energy percent).  

 “Sodas” and “juices”, beverages, “alcoholic beverages” “vegetables”, “milk products”, 

“condiments”, “whole grain cereals”, and “sweet spreads” were consumed in greater 

quantities in European sites, followed by cites in Ghana and countryside of Ghana 

(Figure 3A). For cereals that are refined, maize products that are fermented, tubers, 

roots and plantain the reverse trend was observed. The three study sites had similar 

consumption of stews and vegetable soups, pasta and rice, and mixed dishes with meat 

(Figure 3A). Food groupings with a mean consumption of fifty (50) g/day, usage of 

“palm oil” was 9-fold lesser in European sites than in countryside of Ghana (Figure 3B). 

Margarine was also popular in Ghana, whereas oil from olives was only popular in 
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Europe. Red meat consumption was consistent across all study sites. Cakes and 

sweets, as well as meat that was processed, were more commonly eaten in European 

cites than in cites in Ghana, and then in the countryside of Ghana. Potato consumption 

was highest in Europe, and then in the countryside and cites in Ghana in that order.
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Table 3: RODAM study subjects characteristics on sociodemographic and anthropometric (Source: modified from Galbete et 

al,2017(14)). 
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A) Food groupings with a mean consumption of > 50 g/day.     B) Food groupings with a mean consumption of ≤ 50 g/day 

 
 

 
 

Figure 3: Mean consumption and standard deviation (g/day) of 30 food groupings by RODAM study locations, sample size=3,905 

(Source: modified from Galbete et al, 2017 (14)). 
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3.2.3 Dietary Patterns 

Three dietary patterns were observed using PCA which explain twenty-nine percent 

(29%) of the total variance in dietary consumption. The observed dietary patterns and 

their rotated factor loading as a radar chart are shown in figure 4. Because these dietary 

patterns were nearly similar for both males and females, we used PCA to the whole 

study population. The factors observed were “mixed”, “rice, pasta, meat and fish” and 

“roots, tubers, and plantain” patterns. Dairy products, whole grain cereals, potatoes, 

vegetables, poultry, beverages, soft drinks and juices, olive oil, margarine, condiments 

and sweet spreads were found to be high in the “mixed pattern”, whereas vegetarian 

mixed dishes and palm oil were low. This pattern accounted for about fourteen percent 

(14.4%) of the total variance in food consumption, with European study subjects having 

the highest median score (0.73, IQR: -0.34 to 1.21). High consumption of red and 

processed meat, milk products, pasta and rice, legumes, meals mixed with meat, eggs 

sweets and cakes, fish, and spices were found to be associated with the "rice, pasta, 

meat and fish" pattern. This pattern explained about nine percent (8.8%) of the total 

variation in food consumption and study subjects from cites in Ghana having highest 

median score (0.13, IQR: -0.40 to 0.79). The “roots, tubers, and plantain” was identified 

by high consumption of cereals that are refined, seeds and nuts, fruits, plantain, tubers 

and roots, fermented corn foods (“kenkey” and “banku”), palm oil and legumes, 

explained about six percent (5.7%) of the total variance in food consumption. Study 

subjects in the countryside of Ghana showed the highest median point for the “roots, 

tubers and plantain” pattern (0.49, IQR: -0.01 to 1.28). 
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Figure 4: Radar chart showing dietary patterns and rotated factor loadings in 4,543 

Ghanaians (Source: modified from Galbete et al, 2017(14)). 

 

3.3 Feasibility study, weight reduction clinical study among Ghanaian immigrants 

in Berlin. 

 3.3.1 Study population 

Six study subjects (two males and four females) participated in the baseline 

assessment. The study subject characteristics are shown in table 4. In table 4, the 

characteristics for year 2014 represent the information from the previous study 

(RODAM) and the year 2017 represent the baseline data for the feasibility study. At 

baseline assessment, the median age was fifty-one years (51 yrs.) ranging from: 25 to 

62 years), median BMI was about thirty (29.9 kg/m2) ranging from 23.3 to 35.1 kg/m2 

and the median waist circumference was about hundred (98.3 cm) ranging from: 86.0 to 

100.0 cm. 
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Table 4: Study subjects baseline characteristics of RODAM and of feasibility studies. 
(Source: modified from Amoah et al., 2021(34)). 

 

* Energy consumption was computed from the Ghana-FPQ 

 

3.3.2 Practicability and acceptability 

We reached out to ninety-three (93) qualified study subjects via telephone. As shown in 

Figure 1, the most common explanation for abstaining from the study were relocation 

(13%), time constraints to visit clinic-based examinations (10%), apathy (9%); 64% of 

non-participants had no explanation. Because of the reported previous weight-loss, one 

participant actively withdrew following the baseline examination. We used 5 study 

subjects for our final analysis.  

 

To evaluate the acceptance of the clinical study, a 7-item acceptability questionnaire 

with a 6-point Likert scale was utilized in weeks 7 and 12. There were improvements in 

the 7 items score points by the participants when results of week 7 and week 12 are 

compared. 

3.3.3 Change in anthropometrics and lifestyle characteristics 

At the end of the intervention period, there was a median weight reduction of about 1kg 

i.e., 0.6 kg ranging from: +0.5 to -3.6 kg. The median waist circumference and BMI were 

also lowered. The former “RODAM study” data was used as the baseline for lifestyle 

characteristics: the median energy consumption was 2384 kcal/d ranging from 992 to 

3361 kcal/d, and the median energy expenditure was 195 MET-h/week ranging from 0 

to 392 MET-h/week). Between the baseline assessment and follow-up data the median 

difference in energy consumption was -1480kcal/d ranging from -3330 to -127 kcal/d. 
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The median difference in physical activity was sixty-five (65) MET-h/weeks ranging 

from: -24 to 249 MET-h/week. 

 

During the 3-month weigh reduction clinical study, the study subjects consumed food 

from the following food groups: carbohydrates (pasta, rice, potatoes, cereals and 

bread), fish, meat and vegetables. The study subjects ate few convenience foods and 

fruits and drank no energy-drinks. The daily energy from carbohydrates, fats and protein 

were 39%, 24% and 18 % respectively. 

 

The median self-reported energy expenditure by the study subjects during the 3-month 

clinical study with was about one hundred and forty MET-h/week (144 MET-h/week) 

ranging from 20 to 478 MET-h/week. The median energy expenditure by objective 

measurements using ActivPAL instrument was about two hundred and fifty MET-h/week 

(249 MET-h/week) ranging from 238 to 270 MET-h/week. 
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4.0 Discussion 

Immigrants from SSA in the European region are more affected by various conditions in 

comparison to their European population (12-14). Overweight and obesity are more 

common among immigrants from SSA than in the European host populations (17-19). 

Approaches to improve African immigrants’ health were investigated. The burden of 

obesity and diabetes from the multi-center and multi-country study, indicate a rising 

trend of obesity from the countryside of Ghana through cites in Ghana to immigrants in 

Europe (Berlin, London, and Amsterdam). There was no such gradient identified for 

diabetes type II across the study locations. The dietary behaviour among the study 

subjects of the RODAM study is described. Dietary patterns identified were “mixed”, 

“rice, pasta, meat, and fish” and “root, tubers and plantain”. Food preferences varied by 

location: in the countryside of Ghana, the diet was primarily composed of starchy foods; 

in cites in Ghana, the diet was primarily composed of animal products; and in Europe, 

the diet showed to be highly varied. Lastly, the feasibility study investigated culturally 

weight reduction clinical study and establish its acceptability and practicability among 

Ghanaian immigrants in Berlin, Germany. This clinical study was novel to present a 

culturally appropriate lifestyle clinical study for SSA immigrants in Germany. Innovative 

strategies employed were based on language, participation of the Ghanaian community 

research team and socio-cultural components. 

4.1 Obesity and diabetes prevalence among Ghanaian immigrants in Europe. 

Obesity and type II diabetes is prevalent among African migrants in Europe. According 

to the findings, Ghanaian immigrants in Europe are mainly affected by obesity, 15 times 

more than Ghanaians in countryside of Ghana. In the three European sites, the rate of 

obesity among women was higher than the host countries. Obesity prevalence among 

English general population females was twenty-four percent (24%) in England (38) as 

compared to fifty-four percent (54%) Ghanaian immigrants women in London; thirteen 

percent (13%) in Dutch women (39) as compared to forty-nine percent (49%) in 

Ghanaian immigrant females in Amsterdam and twenty-four percent (24%) in German 

women (40) compared with thirty-nine percent (39%) among Ghanaian immigrant 

females in Berlin. Similar prevalence of diabetes type II was observed among 

Ghanaians in cites in Ghana and immigrants in European locations. According to age-

standardized figures from the International Diabetes Federation, the prevalence of 

diabetes type II in the United Kingdom is about five percent (4.7%), about six percent 
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(5.5%) in the Netherlands, and about seven percent (7.4 %) in Germany (41). One 

interesting observation was, even though there was a high prevalence of obesity among 

females, prevalence of diabetes type II was higher in males across all the study sites 

except the countryside in Ghana. These results imply that national contextual factors, 

which include access to preventive health services, health policies and lifestyle, may 

affect metabolic risk factors differently from country to country (42, 43). Obesity and 

diabetes type II are on the rise in SSA countries, and this can be linked to lifestyle 

factors such as poor eating habits and physical inactivity (44). 

4.2 Dietary practices among Ghanaian immigrants in Europe 

With regards to the dietary habits of the of the RODAM study subjects, we found 

difference between Ghanaians living in European cites, cites and countryside in Ghana 

with reference to their macro-nutrient consumption. Our arguments are based on the 

term “nutrition transition” (45) coined by Barry Popkin which suggests that individual diet 

shift over time and in tandem with economic growth (45). Our findings show that 

consumption of westernized foods is increasing by Ghanaian immigrants in European 

cites, followed by cities and countryside in Ghana. This is also true for food groups with 

proven health benefits, such as vegetables and “whole grain cereals”. The reverse was 

true for traditional Ghanaian foods. The findings also show that the foods eaten in 

Ghana were higher in carbohydrates than that of European sites, and this was evident 

when countryside and cites in Ghana were compared. The reverse was observed for fat 

and protein consumption. The nutrient distribution in countryside and cites in Ghana is 

comparable to studies in Cameroon, where protein and saturated fat intake was higher 

in cities than in countryside. However, the pattern for carbohydrates and total fat was 

less clear (46).  

Until now, only a few research, mostly in urban areas, were done to identify dietary 

patterns in West African populations using exploratory analysis. (26, 47-50). Some of 

the studies identified the “traditional” pattern (26, 49, 50). Frank et al. “traditional” 

pattern, which includes high consumption of okra, green leafy vegetables, plantain, 

garden egg, beans, maize (banku), fish, fruits, and palm oil, (26) is fairly comparable to 

our “roots, tubers and plantain” pattern. Result from other studies associated 

consistently countryside inhabitants, with lower earnings; female gender, older age and 

low education with the “traditional” pattern (26, 49, 50), which is also quite like our 

findings. Other food patterns identified by previous studies include the “fruit and 
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vegetables” pattern, which include high consumption of legumes, tubers ,vegetables 

and fruits; “meat” pattern, characterized by high consumption of poultry, red meat and 

(48); “modern food” pattern, which is rich in processed meat, meats, eggs and poultry, 

and also “snacking” pattern which includes high consumption of vegetable fats, fried 

foods, sweetened products, sugar drinks, vegetables, dairy products, cereals, poultry, 

non-fatty meats, roots and tuber and fresh fish (47). These diverse food patterns may 

be viewed as a blend of the found “mixed” and “rice, pasta, meat, and fish” patterns. 

Upon migration to Europe, the dietary habits of the participants suggest a change in diet 

owing to the assortment of new foodstuffs and options. This was similar to a study of 

Equatorial Guinea immigrants residing in Madrid where their foods were low on fat and 

higher in protein than the traditional foods from Equatorial Guinea (51).This same study 

identified the “healthier” dietary pattern which was characterized by a greater intake of 

bread, fruits, vegetables, fish, dairy products, and legumes (51). This pattern is like the 

“mixed” pattern in the RODAM study. It is obvious that comparison of food patterns 

among SSA countries is difficult given the difference in the exploratory methods used. 

The process of identification of the patterns includes personal choices from the 

categorization of the dietary groupings to the factors to be maintained. Our findings 

agree with the theory of nutrition transition caused by factors, such as rapid urbanization 

or migration. 

4.3 Feasibility study, weight reduction clinical study among Ghanaian immigrants 

in Berlin 

Results from the feasibility study have shown it may be possible to improve the health 

outcomes of African immigrants. We recorded a lower participation rate of about seven 

percent (6.5%) which was similar to the 2nd study in baseline recruitment (20). 

Response rates from ethnic minorities in America were between 31% to 97% according 

to studies conducted by Nierkens et al. for “culturally adapted interventions aiming at 

smoking cessation, diet, and physical activity” (32). This low response rate may be due 

to distrust and challenging demands of our study subjects (52). Various studies have 

found that blacks and African Americans have lesser trust in hospitals and health care 

providers than whites (53-56). The study subjects may have had some mistrust about 

the German health care system and its actors and would quite prefer Ghanaian medical 

professional who understand the socio culture needs of the study population. This low 

participation of the study subjects limits the knowledge gained on the study population 
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with regards to which therapies for instance, would be convenient to them based on 

different biological factors (57, 58). The poor uptake of the weight reduction clinical 

study may be due to the lack of knowledge of Ghanaian immigrants on the risk factors 

of chronic illnesses. Despite being overweight, few study subjects in a qualitative study 

of Ghanaian immigrants in Amsterdam, linked high blood pressure with obesity (59). In 

addition, results from other studies among Ghanaian adults indicate that a certain level 

of obesity is regarded as a sign of relative wealth, fruitfulness, and charm, especially 

among women (60). In this regard, there appears to be no compelling reason to 

participate in a weight reduction study. Despite the absence of a control group, the 

culturally adapted dietary clinical study decrease BMI, waist circumference, and body 

weight among Ghanaian immigrants over the 3-month period. The findings confirm 

other studies that culturally tailored intervention outperform generalized interventions 

(32, 61-63). For example, research among African Americans indicated a body weight 

reduction of mean difference: −2 ± 3.2 kg in the intervention group and mean difference: 

0.20 ± 2.9 kg, p = 0.02 in the standard care group over a 6-month period (61). A larger 

clinical study with a control is needed to test the actual health effect of this intervention. 

Concerning the dietary habits of Ghanaian immigrants, traditional staples such as 

starchy tubers and roots, leafy vegetables, bread and rice, are still eaten several years 

after migration (64). Even with the intervention, these common dietary habits persist. 

This also includes low consumption of healthy fruits and dairy products. There is 

therefore the need to intensify effort that exceed the implemented dietary modifications, 

develop menus that endorse the inclusion of new healthy dietary groupings and 

concurrently reducing the servings for a negative energy balance. Since there have 

been few variations about physical activity, the promotion of regular exercise is to be 

encouraged. 

4.4 Limitations 

This research has some limitations, which should be considered when interpreting the 

results. One limitation of the RODAM study is the different recruitment strategy applied 

at the sites, as this was done to suit the local prevailing circumstances. In terms of the 

RODAM study subjects’ dietary behavior, the varying nature of the exploratory methods 

used, including the possibility of population and data-specific patterns complicates 

comparing the exploratory dietary patterns across diverse groups. The feasibility study 

did not perform any sample size calculation since the research was not aimed to test 
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the effect of the clinical study. Secondly, because of the small sample and the absence 

of a comparison group, the findings should be explained with caution, as this cannot be 

generalized to represent all Ghanaian immigrants in Berlin. 

4.5 Future research and public health implications 

Research that focus on the health of African immigrants in Europe are still scanty and 

efforts should be made to better understand the inequalities in health and help shape 

policy interventions. The increase in obesity among African immigrants will have an 

effect on the incidence of diabetes type II, cancers, and cardiovascular diseases. Health 

interventions should be adapted to include the cultural needs for African immigrants. 

Lifestyle interventions can be formulated and targeted at healthy diets and physical 

activity with the aim of preventing chronic disease. Awareness should be created in the 

population as soon as possible about the risk factors of obesity and chronic diseases 

through trained professionals in the communities. Due to the increasing trend of obesity 

and other chronic diseases, there should be constant monitoring within immigrant 

communities for early detection of diseases, reduce suffering and medical costs, in 

order not to burden the health system.  

5.0 Conclusion 

Results from this research have shown that immigrants from SSA have been more 

affected by obesity as compared to their host population. Dietary differences were 

coherent with the nutrition transition theory, and a culturally adapted strategy can help 

mitigate this subgroup's poor health outcomes in Europe. There is the need for early 

engagement and participation of this group in developing strategies to address their 

health challenges. Community sensitization with trained professional from the 

communities would help in reducing mistrust and build confidence within the health care 

system. There is the need to carry out large studies among this group to better 

understand the factors for these health disparities between the immigrants from SSA 

and that of the host population. 
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