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Abstract 
 

The process of malnutrition during pregnancy that leads to dysfunction of the fetus’ endocrine system 
is denominated metabolic programming. The mother's nutritional status can greatly influence the 
development of the child. We sought to evaluate the performance of health professionals working at the 
family health strategy regarding a group of pregnant women in a disadvantaged community in Rio de 
Janeiro. Sixty health professionals working answered a questionnaire with objective questions. 
Descriptive analyses were performed using Statistical Package for Social Sciences (SPSS, Inco, IL, 
USA). Of the respondents, 78% were Community Health Agents, nurses and nursing technician, 70% 
were female, 67% had completed high school and 25% had an University degree, 63% had less than 
three year experience in primary care. Among them, 43% were unaware and 45% had no opinion about 
the metabolic programming, 47% declared reading only eventually magazines and scientific articles 
about health. Regarding continuing education activities, 52% rarely participate in health care courses, 
45% have the habit of participating in conferences. When asked about the most effective health 
information technology for community-based educational activities, the most cited were: women’s 
culinary workshops, informational folders, multimedia lectures and educational videos. We conclude 
that it is necessary to stimulate continuing education in primary care health unites due to the turnover 
of health care professionals. 
 
Keywords: Continuing education, pregnant women, primary health care, health professionals, metabolic 
programming. 

 
 
INTRODUTION 
 
The metabolic programming is a concept defined by a 
process in which an insult (imprinting), occurred at a 
critical period of development - such as pregnancy or 
lactation - results in permanent changes in the structure 
and / or function of an organ or metabolic action (Barker, 
1995; Lucas, 1999; Moura and Passos, 2005; De Moura 
et al., 2008). Epidemiological, clinical and experimental 
studies have shown that dietary changes, hormonal and 
environmental factors during critical periods of 
development could permanently affect the structure and  
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physiology of organs and tissues (Walker and Courtin, 
1985; Dorner and Plagemann, 1994; Passos et al., 2000; 
Correa et al., 2011; Lloyd et al., 2012). In most cases, the 
inducing stimulus of programming is the lack of nutrients 
to the developing fetus, which amends the provision of 
nutrients to the tissues with preferential diversion of 
supply to the brain at the expense of other organs such 
as liver (Barker, 1997). 

Several published studies show that changes in 
intrauterine life and during the early puerperium, may 
favor the emergence of Non-communicable diseases 
(NCDs), such as diabetes mellitus, hypertension, 
atherosclerosis and cardiovascular disease in adulthood 
(Barker et al., 1993; Godfrey and Barker, 2000; Passos et 
al., 2000; Passos et al., 2002; Phillips, 2002; Dutra et al.,  
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Table 1. Frequency of health professional ages evaluated. 
 

Variable  Frequency (%) 
Age 
 

18 ---34 39 65 
35----51 20 33 
52----68 1 2 

Total  - 60 100 
 
 

Table 2. Gender of health professionals evaluated. 
 

Variable   Frequency (%) 
Sex  Male 18 30 

 
Female 

 
42 

 
70 

Total  - 60 100 
 
 
2003; Passos et al., 2004; Vicente et al., 2004; Yura and 
Fuji, 2006 Fagundes et al., 2007; Moura et al., 2007; 
Lisboa et al., 2008, Fagundes et al., 2009; Correa et al., 
2011). These studies demonstrate a significant 
association between future programming and endocrine-
metabolic disorders, especially obesity and disorders of 
endocrine function. 

Reorient models of health care requires an 
understanding of the health situation of a certain place in 
order to act based on that specific reality. In the case of 
NCD, they have their specificity, especially with regard to 
quality of life of people and their families (BRASIL, 2008).  

Primary care should consider the subject in its 
uniqueness, complexity, comprehensiveness and socio-
cultural dimensions, and seek to promote their health, 
prevent and treat diseases as well as reduce damage or 
suffering that may compromise their ability to live 
healthily (BRASIL, 2006). The Family Health Program, 
created in 1994 in Brazil, approaches health promotion 
respecting the guidelines of the Unified Health System 
(Sistema Único de Saúde) SUS, the Brazilian Public 
National Health System. SUS proposes a model of 
comprehensive care emphasizing primary care and the 
promotion of family health (Costa and Menezes, 2000). 
An innovative feature of PSF is its emphasis on the 
reorganization of primary health care units to focus on 
families and communities and integrate medical care with 
health promotion and preventive actions (MS, 2010). 

Thus, the health professional acting in the Family 
Health Program becomes an intermediate element 
between the individual and his family and the basic health 
unit. All professionals involved in caring for pregnant 
women should join efforts in order to sensitize pregnant 
women for nutritional deficiencies in order to minimize the 
future effects of undesired metabolic programming. It is 
important to develop, among other skills, the ability to act 
as a multiplier of knowledge and facilitate habit changes 
to improve health. The present study sought to evaluate 
the perceptions and knowledge of health care workers 
about metabolic changes in pregnant women in a family 
clinic in the city of Rio de Janeiro. 

METHODS 
 
This study was approved by the Ethics in Human 
Research Committee of Gama Filho University – RJ 
(protocol 170/2011). Data collection was performed by 
applying a questionnaire containing objective questions 
to health professionals in a busy Family Clinic in a poor 
area of Rio de Janeiro city, selected on a convenience 
basis. It is a large unit with approximately 80 health 
professionals. The survey was conducted in January and 
February 2012. Health professionals with at least senior 
high school  schooling assisting pregnant women were 
eligible and were invited to sign the informed consent. 
The questionnaire contained information on their 
sociodemographic characteristics, their continuing 
education activities, their knowledge and perceptions 
about metabolic programming and their opinions about 
community-based health education materials. 

Data were gathered and analyzed using the 
descriptive statistics module of the Statistical Package for 
Social Sciences (SPSS Inc, IL, USA). 
 
RESULTS 
 
We included 60 health professionals, including 
physicians, nurses, nutritionists, nursing technicians and 
Community Health Agents (CHA). Their characteristics 
are displayed in Table 1. Most were young (18-34 years 
age), female and approximately half were married. Most 
were CHA, 67% had senior high school as their highest 
degree. 
 
 
Profile of health professionals 
 
Among health professionals aged between 18-66 years. 
The highest prevalence was for the range of 18 to 34 
(65%) (Table 1). 

A higher prevalence of female health professional 
(+288% vs. men) (Table 2). Regarding marital                  
status, 52% of health professionals are married (Table 3). 
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Table3. Marital Status of health professionals evaluated. 
 

Variable   Frequency (%) 
Marital 
Status 

Married 31 52 
 

Single 
 

25 
 

42 
 Other 4 6 
Total  - 60 100 

 
 

Table 4. Occupation of respondents. 
 

Variable   Frequency (%) 
Profession Doctor 1 2 

Nurse 9 15 
 Pharmaceutical 1 2 
 Dentist 4 6 
 Physiotherapist 2 3 
 Practical Nursing 6 10 
 CHA 34 57 
 Other 3 5 
Total  - 60 100 

 
 

 
Table 5. Update of health professionals with readings of articles, courses and participate in meetings. 

 
Variable Regularity 

 Doctor Norse Pharmaceuti
cal 

Dentist Physiotherap
ist 

Nursing 
technician 

CHA  

Reading magazines 
in the area of health 
/scientific articles 

 
0/1(0%) 

 
5/9(55%) 

 
0/1(0%) 

 
2/4(50%) 

 
1/2(50%) 

 
1/6(16%) 

 
3/34(8%) 

 
 

Participation in health 
care courses 

1/1(100%
) 

8/9(89%) 0/1(0%) 2/4(75%) 0/2(50%) 3/6(50%) 4/34(11%
) 

 

Participation in 
Congresses 

0/1(0%) 5/9(55%) 0/1(0%) 2/4(50%) 0/2(0%) 1/6(16%) 0/34(0%)  

 
 

Table 6. Assessment of prior knowledge of health professionals on the subject of metabolic programming. 
 

Variable  Without knowledge of metabolic programming 
 Doctor Norse Pharmaceuti

cal 
Dentist Physiotherap

ist 
Nursing 

technician 
CHA  

Metabolic 
programming(do not 
know what that is) 

 
1/1(100%

) 

 
6/9(67%) 

 
1/1(100%) 

 
3/4(75%) 

 
0/2(0%) 

 
4/6(67%) 

 
31/34(91%

) 

 
 

Causes of metabolic 
programming(Unable 
to respond) 

1/1(100%
) 

6/9(67%) 1/1(100%) 2/4(50%) 1/2(50%) 5/6(86%) 32/34(94%
) 

 

 
 
The survey of health professionals showed that 82% 

of health professionals were interviewed CHA, nurses 
and nursing, respectively, and 67% with secondary 
education (Table 4). 
 
 
Assessment of professional updating 
 

Overall evaluation of health professionals as the 
technical investment professional, 47% said they only 

sometimes read scientific journals eventually, 52% 
eventually attend health courses and 45% attend 
conferences (Table 5).  

Regarding their self-evaluated knowledge on the 
subject metabolic programming, 80% declared they knew 
nothing and 83% answered incorrectly the main causes 
and stimuli that induce metabolic programming (Table 6). 

When asked to assess the quality of life around the 
family clinic, 47% of respondents viewed as bad (Table 
7). 
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Table7. Classification of quality of life around 
the family clinic that performs like a 
professional. 

 
Variable Frequency (%) 
Good 5 8 
Regular  20 33 
Bad  28 47 
Rubbish 7 12 
Total  60 100 

 
 

Table 8. Evaluation of the choice of 
information technology in health for working 
with pregnant women with the metabolic 
programming theme. 

 
Variable Frequency (%) 
Individual 
consultation with 
nutrition 

12 20 

Group of women 
with culinary 
workshop 

 
32 

 
53 

Referral to 
nutrition 

 
16 

 
27 

Total  60 100 
 
 

Table 9. Evaluation of the choice of health information technology for 
development work in NASF themed metabolic programming. 

 
Variable Yes Not 
 Frequency % Frequency % 
Printed booklet 28 47 32 53 
Folder information 34 57 26 43 
Flipchart 14 23 46 77 
Datashow  35 58 25 42 
Educational video  32 53 28 47 
Primer-Magnetic Magnet 
 

17 28 43 72 

 
 
When asked about information technology in health 

care, offered by NASF, to contribute to the improvement 
in the acquisition of knowledge related to metabolic 
programming, 53% chose the group of women with 
cooking classes (Table 8). 

In evaluating information technology in health, such as 
subsidies for development work in NASF, were chosen: 
informational folders, use of equipment Data show with 
slides and educational videos (over 50% choice on each 
topic) (Table 9). 

As for length of service in primary care, 63% of 
respondents had up to three years of work, supporting 
the importance of investment in continuing education in 
primary care due to the arrival of new professionals. 
 
 
DISCUSSION 
 
In the present paper, we reviewed the previous  

knowledge on metabolic programming among health 
professionals who work directly with pregnant women in a 
primary care setting in a poor region in Rio de Janeiro on 
issues related to the neglect of power and relations with 
future consequences for the fetus, increasing the 
prevalence of Chronic Non Communicable Diseases 
(NCDs) such as obesity, hypothyroidism, cardiovascular 
disease and type II diabetes, all caused by metabolic 
programming. 

The term "programming" refers to a permanent 
change for a particular function, consequent to a stimulus 
or aggression (imprinting) occurred at a critical period of 
life, such as pregnancy or lactation (Barker, 1995; Lucas, 
1999; Moura and Passos, 2005, De Moura et al., 2008). 
Several epidemiological studies, clinical and experimental 
studies have shown that dietary changes, hormonal and 
environmental factors during critical periods of 
development could permanently affect the structure and 
physiology of organs and tissues (Walker and Courtin,  
 



 
 
 
 
1985; Pracyck et al., 1992; Dorner and Plagemann, 1994 
; Passos et al., 2000, Godfrey & Robinson, 1998, Correa 
et al., 2011),   predisposing   the   genesis,  in  adulthood,  
cardiovascular disease and metabolic syndrome (obesity, 
dyslipidemia, hypertension and diabetes mellitus type 2) 
(Barker et al., 1993, Godfrey and Barker, 2000; Phillips, 
2002; Yura and Fuji, 2006). 

Corroborating the epidemiological and clinical studies, 
which require a more careful interpretation of interference 
and involve many variables, experimental models have 
shown the influence of various factors on the prevalence 
of diseases in adulthood (maternal malnutrition during 
pregnancy and / or lactation exposure to environmental 
factors or hormones) (Desai et al., 1995; Pires et al., 
2006; Hoppe et al., 2007). 

In most cases, the inducing stimulus of programming 
is the lack of nutrients to the developing fetus, which 
amends the provision of nutrients to the tissues with 
preferential diversion of supply to the brain at the 
expense of other organs such as liver (Barker and Clark, 
1997). 

Ravelli et al., (1976) were among the first researchers 
to link obesity in adulthood with malnutrition in early life. 
In this epidemiological study, there was a higher 
incidence of obesity in adult offspring whose mothers 
suffered food restriction in the first two trimesters of 
pregnancy. Subsequently, experimental studies have 
also shown that association (Steps et al., 2000; Costa et 
al., 2011). 

Several studies have assessed the possible 
association between fetal malnutrition and hypertension 
and / or heart failure. It was shown that patients with 
nutritional deficiency during fetal life are more prone to 
hypertension (Langley-Evans and Jackson, 1996; Lisboa 
et al., 2012). These concepts were reinforced by studies 
indicating that maternal diet during pregnancy and 
inadequate perinatal affect organogenesis and, 
consequently, the functionality at maturity. Such changes 
would make the adult problems such as hypertension, 
cardiovascular and renal disease (Ingelfinger and Woods, 
2002). Fernandez-Twinn et al., (2006) showed that 
maternal protein restriction during gestation and lactation 
program the heart's response to β-adrenergic stimulation, 
suggesting a higher risk of heart failure. 

Pires et al. (2006) showed that the protein restriction 
(5% protein) or calories (50%) during pregnancy and 
lactation alters the renal structure of the offspring, 
increasing the chance presenting hypertension in adult 
life. Also in this context, Marcelino et al. (2004) 
demonstrated hypertension and decreased nitric oxide 
synthase in the offspring of mothers submitted to diet with 
0% protein in early lactation. 

It has been shown increase of catecholamines in adult 
rats whose mothers received low protein diet during 
pregnancy and lactation (Petry et al., 2001).  

The protein malnutrition and / or caloric, during 
pregnancy or lactation, several program changes in  
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glucose homeostasis in adulthood, such as 
hyperinsulinemia and insulin resistance (Fernandez-
Twinn et al., 2003; Lisboa et al., 2012). 

During pregnancy, calorie restriction of 30% is 
associated with hyperleptinemia, hyperphagia, 
hyperinsulinemia and obesity in female adult offspring 
(Vickers et al. 2001a, Vickers et al., 2001b). In lactation, 
maternal severe protein malnutrition (0% protein) 
increases serum leptin (Moura et al., 2002; Lisboa et al., 
2012). 

Despite the many studies definitely showing the risks 
of malnutrition during pregnancy, we have demonstrated 
that health care workers dealing with poor pregnant 
women are largely unaware of these risks. There is an 
urgent need for improving their awareness so that they 
can transmit knowledge and help pregnant women to 
incorporate healthy nutritional habits, especially during 
this gestational period. Constant training to health 
professionals, providing the multiplication of information 
generated by scientific research, with continuous 
production of knowledge, which should arrive as soon as 
possible the population served in order to minimize 
damage health and contribute to the improvement in 
quality of life. 

Shares of Nutrition part of the commitment of the 
health sector with respect to the components of the 
System of Food and Nutritional Security created by Law 
No. 11346 of September 15, 2006, with a view to the 
human right to adequate food. In primary care these 
actions and Nutrition are the responsibility of the NASF 
(Centers for Family Health Support) created by the 
Ministry of Health in order to emphasize the inclusion of 
the Family Health Strategy in the service network and 
expand the coverage, resolution, territorialization, 
regionalization, and the expansion of the shares of NAPS 
in Brazil. Nutrition is inserted in this context with actions 
to promote healthy eating habits at all stages of the life 
cycle and responses to major health care demands 
regarding eating disorders, nutritional deficiencies and 
malnutrition. 

Among the respondents 47% said they only 
sometimes read magazines in the area of health and 
scientific articles and 52% participate sometimes courses 
in health and 45% did not have the habit of attending 
conferences, relatively high number of health 
professionals remote access to professional 
development, 63% of professionals with up to three years 
of work in primary health care. As already highlighted by 
the Ministry of Health, the continuing education of health 
professionals is fundamental to the transformation of the 
labor process, which includes the learning needs of the 
multidisciplinary team, based on community values, 
knowledge, habits and attitudes (Ministry Health, 2005; 
WHO, 2005; Fortuna et al., 2011). 

When asked about the theme metabolic programming 
80% did not know about it and 83% had no opinion on 
the stimulus of metabolic programming. These findings  
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highlight the importance of continuing education for 
health professionals, as the NASF represents the first 
contact in the health care network within the health 
system, characterized mainly by the continuity and 
comprehensiveness of care, and the coordination of 
assistance within the system itself, the family-centered 
care, guidance and community involvement and cultural 
competence of professionals. 

In this scenario, the challenges are many. The health 
systems of different countries are suffering the impact 
caused by a scenario of high spending and resource 
constraints in health and the consequent restructuring of 
services. Thus, managers are demanding reliable 
information about the benefits of technology and financial 
impact on the public sphere in order to support policy 
formulation and effective decision making. The Health 
Technology Assessment (HTA) is a comprehensive 
research of clinical consequences, economic and social 
use of health technologies, existing or emerging from 
research and development to obsolescence. Presented 
as sources of research: efficacy, effectiveness, safety, 
risks, costs, cost-effectiveness ratios, cost-benefit, cost-
utility, equity, ethics, economic and environmental 
implications of technology, among other variables 
involved in the decision making of health administrators 
(BRAZIL, 2006). 

Interestingly, health care workers pointed audiovisual 
educational materials as their preferred method. Previous 
studies of pregnant women described positive 
experiences with the use of health information 
technologies as tools for upgrading and acquisition of 
healthy behaviors (Delfino et al., 2004; Duarte and 
Andrade, 2006). 

In summary, our data underlie the importance of 
investment in continuing education in primary care due to 
the arrival of new professionals. 
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