
 

 

Table 3 – Compliance with food recommendations 

Characteristic Covariate Reference Test Odds 
ratio Test Value 

Compliance with recommendations 

 Daily fruit recommendations ≥3 servings 
Knowlegde about  fruit recommendations Not Knowing Knowing 2.69 <0.001 

Ethnicity Migrant Native 5.58 <0.001 

 Daily vegetable recommendations ≥3 times 
Knowlegde about  vegetable recommendations Not Knowing Knowing 2.35 0.022 

Educational level Primary school High school and College 4.44 <0.001 

Weekly fish intake ≥2 times Ethnicity Migrant Native 2.27  0.001 
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Background  

Hypertension (HTN) is a serious problem of public health since it affects more than 40% of the Portuguese adult population1. Evidence shows higher prevalence and severity of HTN in blacks than in other ethnic groups 

and greater impact of interventions among migrants and hypertensive patients2. According to the American Heart Association recommendations, the current challenge for reducing Blood Pressure (BP) is the 

implementation of effective strategies leading to sustained dietary changes3. 

This study aims to: a) compare knowledge and behaviour considering food recommendations between treated migrant and native hypertensive patients; and b) explore determinants of compliance with fruit, vegetable and 

fish intake targets. 

Characteristic All (n=465) Natives (n=274) Migrants (n=191) Test Value 

Age, y, mean ± SD 61.8 ± 10.3  64.6 ± 8.8 57.8 ± 10.9 <0.001 

Sex      Female 54% (253) 44% (121) 69% (132) <0.001 

Controlled Blood Pressure 44% (204) 46% (126) 41% (78) 0.169 

Anthropometric data 

     Overweight, Body Mass Index (Kg/m2) >=25 & <30 38% (162) 39% (100) 35% (62) 
0.534 

     Obese, Body Mass Index (Kg/m2) >=30 49% (212) 47% (119) 52% (93) 

     Very increased CV risk 
Women (Waist Circumfrence, >=88cm) 87% (208) 87% (99) 89% (109) 0.479 

Men (Waist Circumfrence, >=102cm) 58% (109) 61% (82) 50% (27) 0.107 

Conclusions 

The results about food recommendations showed an overall poor knowledge about vegetables intake 

and a fair knowledge about fruit and fish intake. Significant differences were observed considering the 

reported intake of fruit and fish between groups, where the percentage of migrants meeting the 

recommendations was lower. Also, there was a higher percentage of migrants not consuming fruit 

everyday and fish every week. Overall, these results have found ethnic food-related disparities. 

One of this study limitations is the fact that it didn’t assess perceived barriers related with fruit and 

vegetable consumption, as done in other studies with African Americans4. 

One strength of this study is that it is one of the first assessing Portuguese migrants’ dietary knowledge 

and behaviours. 

In relation to compliance, this study shows a strong association between food recommendations 

knowledge and intake compliance. These results are in agreement with other studies done with African 

Americans, which concluded that total and specific knowledge about recommended servings and 

education were positively associated with fruit and vegetable consumption4,5. Another factor pointed in 

one of the studies is income5, which highlights the importance of performing a future analysis that will 

include it as a covariate.   

In conclusion, this study supports the relevance of educational programs, which can be useful to direct 

intervention strategies towards priority groups, in order to improve eating habits while reducing CV risk 

and nutrition-related disparities. To fulfil this task, a new study – PRADA: Proposal to Change Eating 

habits - is being conducted in a subsample of 220 participants of this study.     

              

       

Methods 
 Observational, population-based study, where treated hypertensive patients, followed at Primary Care Health Centres of the Lisbon Region, were stratified in two samples, according to their status as migrant or native. 

This study is integrated in the DIMATCH study (Determinants and Impact of Medication Adherence and Therapeutic Change in the Control of Arterial Hypertension). 

 Migrants were defined as subjects who were born in Portuguese Speaking African Countries with an African background. Natives must have been born in Portugal with a Caucasian background. The sampling process 

followed a multistage approach, by clusters, aiming to draw a sample from the native and migrant populations who access primary care centers of the Lisbon Health Region. The final study sample involved 465 patients, 

191 migrants and 274 natives. After all subjects provided written informed consent to participate in the study, an interview with a structured questionnaire was conducted by trained interviewers to obtain quantitative and 

qualitative data about: 1) socio-demographic characterization; 2) dietary knowledge and behaviour; 3) health status (measurement of BP); and 4) anthropometric data (weight, height and waist circumference). Controlled 

BP was defined as systolic BP < 140 mmHg and diastolic BP < 90 mmHg. BP values were determined as the mean of three measurements.  

Bivariate analysis were conducted with chi-squared test or Fisher's exact test, for categorical variables, and Mann-Whitney U tests, for continuous variables,(α=0.05). Three multiple logistic regression models were 

created to study the compliance with fruit, vegetable and fish recommendations, as a function of patient’s characteristics (sex, age, ethnicity, education level, Body Mass Index (BMI), CV risk and fruit, vegetable and fish 

recommendations knowledge, respectively). 

Characteristic All (n=465) Natives (n=274) Migrants (n=191) Test Value 

Knowledge about Food Recommendations  

 Daily fruit intake (number of servings)      3-5 56% (260) 57% (155) 55% (105) 0.164 

 Daily vegetables intake (times)      3-5 25% (118) 20% (54) 34% (64) 0.005 

Weekly fish intake (times)      ≥2 62% (287) 59% (161) 66% (126) 0.032 

Table 1 – Characteristics of the Study Population 

 

Table 2 – Knowledge about recommendations and practices considering  nutritional intake 

 

Results 

465 treated hypertensive individuals were analysed: 274 were natives (44% women) and 191 were 

migrants (69% women) with a mean age of 65 ± 8.8 years and 58 ± 10.9 years, respectively. Overall, 

the majority of the individuals had an education level under the 7th grade (59%) (results not shown). A 

higher percentage of BP control was observed in the natives group compared to the migrants group 

(46% vs. 41%), although not significant, and in women compared to men (54.3% vs. 45.7%, p=0.001) 

(results not shown). Classification of the sample according to BMI showed that there was a very high 

prevalence of overweight and obesity in both groups. Furthermore, there were significant differences 

between genders (p<0.001) in relation to CV risk assessment, with 87% of women and 58% of men 

having a waist circumference indicative of higher CV risk (Table 1). 

Although migrants reported an overall better knowledge about food recommendations (Table 2), there 

were 38% of migrants (vs. 22% of natives) not consuming fruit everyday and only 16% of migrants (vs. 

33% natives) met the fruit recommendations (p<0.001). Considering the fish intake, there were 22% of 

migrants (vs. 11% natives) not consuming fish every week (p<0.001). There were no significant 

differences between groups when analyzing the daily vegetable intake. However, there were more 

migrants not consuming vegetables everyday (50% migrants vs. 35% natives) and, contrarily to the 

previous results, there were more migrants meeting the vegetable recommendations (9% vs. 6%) 

(Charts 1, 2 and 3).  

Considering the contributions of patient’s characteristics for compliance with food recommendations, 

there are only presented the covariates that were statistically significant in each final regression model. 

The results show that people with food recommendations knowledge were more likely to meet fruit 

(OR:2.69) and vegetable (OR:2.35) intake targets; natives were more likely to meet fruit (OR:5.58) and 

fish (OR:2.27) intake targets; and people with high school or college education were more likely to meet 

vegetable intake targets (OR:4.44) (Table 3).  

 

 Charts 1, 2 and 3 (up, bottom left and bottom right) – 

Comparison of reported, fruit, vegetables and fish 

intake between native and migrant treated 

hypertensive patients (the dashed lines represent the 

subjects meeting the corresponding food 

recommendations) 

  

 

Bibliography 

[1] Espiga Macedo M, Lima MJ, et al. Prevalence, awareness, treatment and control of hypertension in Portugal: the PAP study. 

Journal of Hypertension (2005) 23(9):1661-6. 

[2] Vollmer WM, Sacks FM, Ard J, Appel LJ, Bray GA, Simons-Morton DG et al. Effects of diet and sodium intake on blood pressure: 

subgroup analysis of the DASH-sodium trial. Ann Intern Med 2001;135(12), 1019-28. 

[3] Appel LJ, Brands MW, et al. Dietary approaches to Prevent and Treat Hypertension: A Scientific Statement from the American 

Heart Association. Hypertension (2006) 47:296-308. 

[4] Wolf RL, Lepore SJ, Vandergrift JL, Wetmore-Arkader L, McGinty E, Pietrzak G, et al. Knowledge, barriers, and stage of change 

as correlates of fruit and vegetable consumption among urban and mostly immigrant black men. J Am Diet Assoc. 

2008;108(8):1315-22. 

[5] Casagrande SS, Wang Y, Anderson C, Gary TL. Have Americans increased their fruit and vegetable intake? The trends between 

1988 and 2002. Am J Prev Med. 2007;32(4):257-63. 

 

For more information                   Acknowledgments 
Filipa Guerra                     Programa “Educação pela Ciência”, GAPIC / FMUL 

Unidade de Epidemiologia, Instituto de Medicina Preventiva, FML                Epidemiology Unit Interviewers Team 

filipa.fguerra@gmail.com                     DIMATCH Study Research Team 

                         


