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monitoring and research of health-risk behavior should 
be a top priority of NCD’s prevention (WHO, 2009).

Combining behavioral, social and medical theories 
is the most practical approach to develop strategies 
for health promotion and NCD’s prevention (Puska, 
Vartiainen,, Laatikainen,, Jousilahti & Paavola, 2009). 
The burden of NCD’s is increasing rapidly in the devel-
oping world as a result of changes in lifestyles. Re-
public of Macedonia needs to address its growing 
NCD’s epidemic through health promoting partner-
ships, strategy and program. High mortality by CVD 
and cancer as well as political transformation together 
with the social changes and economic limitations had 
a great influence on public health in the country. The 
first research study on health-risk behaviors among 
Macedonian population was carried out in 2002 year 
(Simovska, 2002) using the locally adapted the WHO 
CINDI Health Monitor questionnaire. 

Research evidence has lead to initiatives to de-
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were incorporated in the data in accordance to the 
CINDI Health Monitor: Proposal for Practical Guide-
lines (Prättälä, Helasoja, Laaksonen, Latikainen, Nikan-
dre & Puska, 2001) The survey was validated in Finland 
and Baltic countries known as FINBALT Health Moni-
tor. It is regular conducted every four year publishing 
the reports.

Dietary Method. Food habits was measured as the 
frequency of consumption of the following food groups 
during a week: type of bread, milk and dairy products 
related to fat, meat, and 400 gr./day of raw fruit and 
vegetables, using the food frequency questionnaire 
(FFQ) (Willett, 1998). According to the survey, regular 
consumption of certain foods is defined as consuming 
a certain food 5 or more times a week and occasional 
consumption of certain foods means consuming certain 
foods 2-4 times a week. The third group included partici-
pants who consumed a certain food once a week and 
those participants that don’t consume certain foods. 

Physical Activity Questionnaire. For assessing phys-
ical activity behavior of the study participants, short 
and simple leisure-time physical activity (LTPA) ques-
tionnaire was applied (Godin & Shephart, 1985). It is 
provide a general classification of physical activity pat-
terns performed weekly during the individual’s free time 
that can be motivated by several reasons such as health 
benefit, aesthetics, social contacts and fun. Data collect-
ed is expressed in certain intensity categories of physi-
cal activity including a comprehensive list of examples 
of brisk walking, and easy bicycling known as physical 
activity with moderate intensity as well as walking and 
household activities, gardening and other activities 
known as light activity with low intensity. Organized 
sports known as strenuous activity are the forms of 
LTPA that are more planned and structured with aim to 
improve physical fitness. In the study questionnaire, 
physical inactivity was noted using term “no activity”. It 
is known that sedentary behaviors refers to activities 
that do not increase energy expenditure such as ly-
ing down, playing computer games, watching tele-
vision or other screen-based entertainments. 

Socioeconomic Measures. Indicators of socioeco-
nomic inequalities in health behavior by age and gen-
der were income and education. Individual income was 
calculated by the household budget divided with the 
number of family members. It was measured as monthly 
income and grouped in three classes: up to 75 Euros, 
from 75 to 150 Euros and over 150 Euros per family 
member. The educational level was measured by the 
highest level of education that has successfully been 
completed. The choices related to education were di-
vided in three educational levels such as primary (el-
ementary), secondary and higher education (university 
degree).

Statistical analysis. In the study, a health promotion 
model was developed through the collection and data 
analyzing for the impact of socioeconomic factors on 
food habits and physical activity level among Macedo-
nian adult population. The database included sample 

velop strategic planning using system model that can 
describe the current situation, to project the future and to 
assist in planning approach of a health promotion model. 
Planning support system (PSS) by using geographic in-
formation system (GIS) play a significant role through 
the collection and storage of required data for the impact 
of socioeconomic factors on healthy eating and physi-
cal activity in the Republic of Macedonia (Martinovski, 
Simovska, Pavlova, Nikolovska-Nedelkoska & Man-
chevski, 2013). With aim to change population health-risk 
behavior, its urgent needs to establish and strengthen 
national policies and plans for NCD’s prevention and 
to promote interventions to reduce the main modifiable 
risk factors for NCD’s: unhealthy nutrition and physical 
inactivity. 

From a public health perspective, investments in 
organized work in the field of food and nutrition edu-
cation, primarily at the universities are multiple and 
are returned to the existing policy and community 
(Simovska, Stojanovska & Vidin, 2005). We need more 
scientific knowledge on how socioeconomic inequalities 
in food habits and physical activity among Macedonian 
adult population could be explained. It is known that 
education might provide potential cognitive resources 
which influence the individual’s healthy choices. In ad-
dition, educational success may forecast future success: 
better jobs, higher income, good living area, better hous-
ing etc. Also, it is known that for families with low 
levels of income, prices are important drivers for food 
selection, whereas a higher income is related to a higher 
relative importance of individual health status. Numer-
ous studies have confirmed that a low socioeconomic 
status is related to less healthy dietary behavior and 
lower participating in sport, but certain reasons for 
this remain unknown.

The general objective of the study was to obtain 
cross-sectional data from a population-based survey 
related to health-risk behavior,  to analize and evaluate 
the results for socio economic inequalities: income and 
education on the consumption of the main health-related 
foods and physical activity behavior among Macedonian 
adult population. The specific objective was to propose 
a health promotion model for effective behavioral modi-
fication. 

METHODS
Population Studied. The cross-sectional, population-

based study of health-risk behavior was conducted at na-
tional level in the Republic of Macedonia. The target 
population was drawn  from  the  general  population  
and  the  sample  represented  the  target population. 
The sample size included 1020 participants, with the 
core age range from 19 to 64 years. The study was car-
ried out in 2012/2013 in five regions in the Republic of 
Macedonia. The study was conducted using question-
naires. The method of data collecting was a personal 
face-to-face interview. The sampling unit was the 
individual, not a household. Basic characteristics such 
as age and gender of the participants in the sample 
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the frequency of vegetables and fruits intake during a 
week. The main reason was the  relatively  low  price,  
availability  and  the  relatively  good  production  of 
vegetables and fruits in the Republic of Macedonia.

Meat. Regarding  the  consumption  of  meat  and  
meat  products,  most  of  the  study participants consu-
med more frequently chicken and pork, but less  fish. One 
of the reasons is the low price of chicken in the country.

Physical activity levels. Over half of all participants 
in the study had low level of physical activity and did not 
meet the European recommendations for health-enhanc-
ing physical activity. The results showed that 36.4% of 
all participants from families with different monthly in-
come walked regulary. The proportion of sedentary par-
ticipants, who had only lower education was 58.4% of 
all study participants. Physical activity with moderate 
and higher intensity such as organized sports was related 
to the higher income and education.

Projected future ratio of economic and education 
status of food’s group and physical activity estimated us-
ing Buhlmann-Straub statistical method. Buhlmann em-
pirical Bayesian Estimate projected future ratio (PFR) is 
presented for selected food groups and physical activ-
ity. PFR (%) of bread’s economic and education status 
estimated using Buhlmann-Straub statistical method are 
presented in Tables: 2 and 3. PFR (%) of meet’s, eco-
nomic and education status estimated using Buhlmann-
Straub statistical method is presented in Tables 4 and 5. 
PFR (%) of physical activity estimated using Buhlmann-
Straub statistical method is presented in Tables 6.

Developing a health promotion model. A health 
promotion model for effective behavioral modification 
should include several steps integrating the multiple 
factors that influence behavior [11]: increased health 
knowledge, training for practical skills, social sup-
port and guidance, motivations of individuals, en-
vironmental modification including food industry, 
marketing and restaurants, mass communications that 
affect psychosocial changes [12] and complex commu-
nity contexts through development of health projects. 
Reaching critical mass is crucial in the health promo-
tion to change population behavior. In addition, the 

data: identification code, age, gender of each partici-
pant, place of residence and questionnaire data. The re-
sults were presented in percentages (%) of total numbers 
of the participants in the study by education and income. 
Data analysis was carried out using STATISTICS ver-
sion 7 software package. Projected future ratio (PFR) of 
food’s economic and education status was estimated us-
ing Buhlmann-Straub statistical method (Bühlmann & 
Straub, 1970)

RESULTS
Basic characteristics such as age, gender and socio-

economic characteristics of the study participants in the 
sample are shown in Table 1. 

Food habits. A considerable part of the health-risk 
behavior study deals with monitoring of food habits 
in Macedonian adult populations in 2012.

Type of bread. Study results showed that 76% con-
sumed white and/or semi-white bread while 24% of 
all participants consumed bread enriched with whole 
grain. Participants with better income consumed more 
frequently black and whole grain bread in compari-
son with those with low socioeconomic status. Also, the 
use of these types of bread was more prevalent among 
higher educated study participants.

Milk and dairy products. 72.5% of participants from 
all age groups consumed milk and/or yogurt and dairy 
products regularly (everyday or 2-4 times a week). Less 
frequent consumption of selected foods was related 
to lower income. In terms of content of fat in milk and 
dairy products, frequent use of low-fat products can be 
seen among people with higher education level. In gen-
eral, we noticed less frequent consumption of dairy prod-
ucts that are fortified with certain vitamins and minerals 
in the Republic of Macedonia in 2012. Perhaps media 
education and established statements for food labeling 
and health claims are needed.

Vegetables and fruits. 75% of the participants in all 
age groups consumed 400 gram/day fresh fruits and 
vegetables of which nearly 51% regularly (5 times 
a week and more) consumed selected food groups. 
The income and education have a low impact on 

Table 1. Demographic and socioeconomic data for adult enrolled in the study in 2012.

Demographic characteristics
and socioeconomic data Range Number of 

participants %
Age (years) 19 to 64 1020 100.00

Gender Male 452 44.01
Female 568 55.98

Education
Elementary 139 13.82
Secondary 502 48.92

University degree 379 37.25

Monthly income per family
member

Up to 75 EUR 330 32.35
From 75 to 150 EUR 454 44.50

Over 150 EUR 236 23.14
Total  participants: 1020 100.00
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Table 2.  Economic status of bread: pfr (%) (Standard Credibility Method: Buhlmann-Straub)
 

Number of 
participant 

before 2012

Economic status 
(income per family 

member)

Actual 
excepted 
ratio (%)

Credibility 
Factor Z

Number of 
participants 

2012

Buhlmann empirical 
Bayesian Estimate 

PFR (%)
White bread

223 Up to 75 EUR 134,08 0,70 299 123,96
320 From 75 to 150 EUR 95,94 0,74 307 97,00
158 Over 150 EUR 93,04 0,59 147 95,92

Sum:701 Sum:753
Semi White Bread

88 Up to 75 EUR 104,55 0,59 92 102,69
96 From 75 to 150 EUR 117,71 0,61 113 110,85
40 Over 150 EUR 132,50 0,54 53 117,41

Sum:224 Sum:258
Black Bread

51 Up to 75 EUR 121,57 0,55 62 111,77
117 From 75 to 150 EUR 100,00 0,65 117 100,00
86 Over 150 EUR 111,63 0,55 96 106,38

Sum:254 Sum:275
Whole grain bread

7 Up to 75 EUR 142,86 0,32 10 113,91
8 From 75 to 150 EUR 200,00 0,35 16 135,25
10 Over 150 EUR 180,00 0,31 18 124,88

Sum:25 Sum:44

Table 3. Education status of bread: pfr (%)  (Standard Credibility Method: Buhlmann-Straub)
 

Number of 
participant 

before 2012
Education

Actual 
excepted 
ratio (%)

Credibility 
Factor Z

Number of 
participants 

2012

Buhlmann empirical 
Bayesian Estimate 

PFR (%)

White bread
141 Elementary 83,69 0,69 118 88,69
435 Secondary 94,48 0,77 411 95,77
243 Higher education 93,00 0,72 226 94,93

Sum:819 Sum:755
Semi White Bread

32 Elementary 109,38 0,54 35 105,03
120 Secondary 105,83 0,64 127 103,73
91 Higher education 107,69 0,65 98 104,97

Sum:243 Sum:260
Black Bread

18 Elementary 122,22 0,52 22 111,49
118 Secondary 104,24 0,67 123 102,84
119 Higher education 109,24 0,61 130 105,68

Sum:255 Sum:275
Whole grain bread

1 Elementary 300,00 0,23 3 145,15
9 Secondary 222,22 0,34 20 141,94
10 Higher education 220,00 0,27 22 132,76

Sum:20 Sum:45
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Table 4: Economic status of meet: pfr (%) (Standard Credibility Method: Buhlmann-Straub) 

Number of 
participant 

before 2012

Economic status 
(income per family 

member)

Actual excepted ratio 
(%)

Credibility 
Factor Z

Number of 
participants 

2012

Buhlmann empirical 
Bayesian Estimate 

PFR (%)
Chicken

358 Up to 75 EUR 90,50 0,75 324 92,89
282 From 75 to 150 EUR 113,12 0,69 319 109,04
342 Over 150 EUR 99,12 0,74 339 99,35

Sum:982 Sum:982
Fish

184 Up to 75 EUR 103,80 0,66 191 102,53
244 From 75 to 150 EUR 95,08 0,71 232 96,49
217 Over 150 EUR 103,23 0,68 224 102,18

Sum:645 Sum:647
Pork

307 Up to 75 EUR 96,42 0,74 296 97,35
270 From 75 to 150 EUR 99,63 0,71 269 99,74
227 Over 150 EUR 105,73 0,69 240 103,92

Sum:804 Sum:805
Beef

140 Up to 75 EUR 97,14 0,65 136 98,13
141 From 75 to 150 EUR 98,58 0,65 139 99,08
159 Over 150 EUR 104,40 0,63 166 102,76

Sum:440 Sum:441
                  Lamb meet

76 Up to 75 EUR 97,37 0,58 74 98,48
49 From 75 to 150 EUR 110,20 0,50 54 105,07
52 Over 150 EUR 94,23 0,55 49 96,84

Sum:177 Sum:177

Table 5. Education status of meet: pfr (%) (Standard Credibility Method: Buhlmann-Straub) 

Number of 
participant 

before 2012
Education

Actual 
excepted ratio 

(%)

Credibility 
Factor Z

Number of 
participants 

2012

Buhlmann empirical 
Bayesian Estimate 

PFR (%)
Chicken

333 Elementary 96,40 0,75 321 97,30
312 Secondary 104,49 0,72 326 103,23
326 Higher education 99,39 0,73 324 99,55

Sum:971 Sum:971
Fish

201 Elementary 97,51 0,69 196 98,29
202 Secondary 103,96 0,67 210 102,67
236 Higher education 98,73 0,70 233 99,11

Sum:639 Suma:639
Pork

308 Elementary 95,78 0,74 295 96,86
269 Secondary 144,61 0,70 389 131,08
243 Higher education 97,53 0,71 237 98,25

Sum:820 Sum:921
Beef

141 Elementary 90,78 0,66 128 93,93
127 Secondary 105,51 0,63 134 103,45
161 Higher education 103,11 0,65 166 102,01

Sum:429 Sum:428
Lamb meet

87 Elementary 93,10 0,60 81 95,88
56 Secondary 103,57 0,53 58 101,89
49 Higher education 110,20 0,49 54 105,05

Sum:192 Sum:193
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patterns varied by food groups and region. Project results 
of food-related disparities were used in planning the 
food and nutrition policy, programs and dietary inter-
ventions aimed at promoting health among lower social 
classes and risk groups. Concerning to clinical and epi-
demiology studies conducted over the past ten years in 
the Republic of Macedonia, results have shown that re-
duced levels of physical activity were found in 64.5% of 
the adult population independent of education level (Si-
movska, 2014).  Compared with the results of the study 
conducted in 15 European countries, 31% of adult par-
ticipants were sedentary (Roos & Prättälä, 1999).

In accordance to the United Nations Political dec-
laration on the Prevention and Control of Non-com-
municable Diseases (2011) the Government should 
implement programs that tackle the social determinants 
of NCD’s with particular reference to the health of the 
poor, fair financing, and equitable access to primary 
health care services and integrated health and nutrition 
care. Also, Government should adopt evidence-based 
global strategies developed by the WHO including the 
Global Strategy on Diet, Physical Activity and Health 
(WHO, 2004) and other programs such as the Disease 
Control Priorities Project as the foundation of future ev-
idence-informed policies to reduce the burden of NCD’s.

Various socioeconomic groups are differently af-
fected by political and economic changes. Assessment 
of the trends in health and health-risk behavior of 
different socioeconomic groups in the Republic of 
Macedonia is essential for planning and evaluation of 
a health promotion and NCD’s prevention program. 
Projected future ratio (PFR) of economic and education 
status of food groups and physical activity estimated us-
ing Buhlmann-Straub statistical method are useful data 
in developing a health promotion model for effective be-
havioral modification. Changes in food content and re-
formulation, guidelines and policy on food labeling and 
health claims, marketing, city planning that facilitates 
active transport (as opposed to motorised) are among the 
measures that will help get the NCD’s epidemic under 
control.

The first complex results of our study indicate 
that the national health promotion model including 
balanced nutrition and increased physical activity should 
be focused on younger age groups, especially female 
and older adult population, particularly women. 

In connection to the changes in food habits, it is es-

strength of community wide programs is to influ-
ence the community as a whole so that the desired 
behaviors are as easy as possible combining leader-
ship with partnership [3].

DISCUSSION AND CONCLUSIONS
It is known that morbidity and mortality from main 

NCD’s such as CVD, T2DM and  certain  type of cancer  
can  be  prevented  by  changes  in  behavioral  risk  
factors associated with the lifestyle of the population, 
primarily the reduction of unhealthy food habits and 
physical inactivity.  Insufficient physical activity is the 
4th leading risk factor for mortality. Related to the phys-
ical inactivity, the WHO proposed target is 10% rela-
tive reduction in prevalence of insufficiently physical-
ly active adults aged ≥ 18 year by 2025 (WHO, 2013). 
The social, economic and cultural circumstances are 
major determinants of health behavior. Application 
of the health promotion model focused on changing 
the population complex nature of behavior is the most 
stable and effective way to promote healthier nutrition 
among those with low socioeconomic position. This 
is the first national “cross-sectional” study in the Re-
public of Macedonia conducted with the aim to analyze 
and evaluate the research data of the socioeconomic 
status including economic and education status relat-
ed to the consumption of the main health-related foods 
and physical activity of the population aged 19-64 years. 
The last Food and Nutrition Action Plan of the Repub-
lic of Macedonia was an overarching policy document 
adopted in 2004 (Food and Nutrition Action Plan of the 
Republic of Macedonia, 2004)

At European level, the differences in food con-
sumption based on education and income were exam-
ined in adult population (18-65 years) in 1985-1997 as 
part of the FAIR-97-3096 project “Compatibility of The 
Household and Individual Nutrition Survey in Europe 
and Disparities in Food Habits” (Roos & Prättälä, 1999). 
47 studies from 15 countries were selected. The iden-
tified studies were mainly large-scale national dietary, 
household budget and health behavior surveys. The main 
results of the meta-analysis were that people belong-
ing to higher social classes have healthier diets. Those 
with higher education, with the exception of the South, 
tended to consume more vegetables and fruits, and 
less fat. The socioeconomic inequalities in food con-
sumption were not homogenous across Europe. The 
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Table 6. Physical  activity: pfr (%) (Standard Credibility Method: Buhlmann-Straub) 

Number of 
participant 

before 2012
Physical activity

Actual 
excepted 
ratio (%)

Credibility 
Factor Z

Number of 
participants 

2012

Buhlmann empirical 
Bayesian Estimate 

PFR (%)
From 19 to 64 years old

518 No 85,33 0,77 442 88,69
394 Walking 102,28 0,76 403 101,73
82 Fast walking 128,05 0,56 105 115,64
94 Cycling 108,51 0,63 102 105,37
80 Organized sports 145,00 0,54 116 124,12

Sum:1168 Sum: 1168
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sential to have a radical change in the market and food 
production, including a better access for the population 
to whole grain bread, fresh fish, as well as to eliminate 
the “fast food” in order to reduce the risk of common 
NCD’s in the Republic of Macedonia. Also, the country 
does not include taxes on “target” foods such as vari-
ous food products (“soft” drinks), nutrients who have 
low health effects such as products with high energy 
density and low nutritional value, foods with high pres-
ence of the saturated fat of animal origin and other 
similar unhealthy foods. Higher taxes will signifi-
cantly affect the consumption of healthy and traditional 
food. Also, this will aid future analysis of the impact 
of fiscal policy on consumption of food on popula-
tion level (Marchal, 2000) Financial funds derived from 
taxes on these foods would be used to address priority 
problems in health, as well as offer possibilities for 
modification of the food offered. 

In the focus of health promotion model is to in-
crease physical activity levels in overall adult popula-
tion in the Republic of Macedonia. 
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