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Abstract: This study adds to the research on the population perception on health status in relation to
different socio-economic and health behavior factors, with a special focus on physical activity effects, which
are still understudied in Romanian population, despite their potential long-term implications. The data was
retrieved from the second wave of the European Health Interview Survey (EHIS) 2014. In methodological
terms, our study relies on an assessment physical activity index which includes the participation frequency
and activity duration in walking, riding a bike, and making sports, while ordered probit estimation strategy
is employed to capture how the individuals’ perception on their health is impacted by the level of physical
activity. This relationship is explored both for the whole population and separately for three age groups: 15
to 19 years (adolescents), 20 to 64 years (adults), and 65 years and older (elders) in order to gain better
insight into the association between physical activity and self-reported health. Our findings reveal that,
excepting the adolescents’ group, higher physical activity level is significantly associated with an
improvement in individuals’ perception on their health status. Irrespective to age group, this association is
slightly reduced when accounting the effects of other health determinants. These results outline that the
recommendations on physical activity for health should be take into consideration the specificity of each
category of population.
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INTRODUCTION

Population health is an essential dimension of the social and economic life of a
society. In Romania, both population health status and health system did not represent
priorities that would lead to programs and policies to improve them. According to Eurostat
(2019), Romania spends the lowest amount of all EU member states on health, both as a
share of GDP (5%, compared to the EU average of almost 10%) and per capita (about 1,000
euros per capita, compared to the EU average close to 3,000 euros). Moreover, the number
of doctors per 1,000 inhabitants is one of the lowest in the EU (3, compared to 8.5 in the
EU). Among the risk factors of health, the most important are physical inactivity and poor
nutrition.

A wide range of studies provides strong evidence of the importance of physical
activity for health and to reduce healthcare costs (Andreyeva and Sturm 2006; Jacobs et al.
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2013; Kang and Xiang 2017; WHO, 2018). Nevertheless, there are significant gaps among
the EU member states in terms of the participation degree of citizens in physical activities.
According to Eurobarometer 2017, Romania is among the countries with the highest level
of physical inactivity in the EU. Thus, 63% of the population reports not doing any exercise
or sport, in comparison to the EU average of 46%. When it comes to other physical
activities, such as walking, cycling or gardening, more than half of the population declares
no engagement in such activities (51%, compared to the EU average of 35%). Among the
main causes of physical inactivity, lack of time and lack of motivation are mentioned. More
than 40% of respondents claim that there are no physical activity-related facilities and more
than 50% consider that the government and local public administrations are not involved
in supporting the population participation in physical activity.

In the attempt to reduce health inequalities and to ensure the access to health
services, the European Commission has urged the members of the EU to take measures on
increasing physical activity. For Romania, in accordance with the unfavorable position of
this country in the EU context, this measure should be a national priority. On the one hand,
a national action plan to enhance physical activity and to promote sports should reach the
whole population. On the other hand, it is necessary that these policies be based on
specialized studies enabling to highlight the existing differences among various categories
of people and the possible inequalities regarding the access to this type of activities.
Research in this area and international health organizations emphasize that such differences
exist between men and women, young adults and elders, healthy people and those with
chronic diseases. In addition, the participation in physical activities is also determined by
the level of economic development and the existing differences between rural and urban
infrastructure.

The urgent need to implement such policies to promote physical activity and
increase the participation of population in sport or other physical activities, Eurostat
conducts national surveys that provide scholars with databases that could be exploited in
this direction. For example, the European Health Interview Survey (EHIS) 2014 consists
of three health modules, namely health status, healthcare utilization, health determinants,
and one module focusing on broader socio-economic and demographic characteristics of
the population living in non-institutional households residing in the territory of the country.

The existing literature identifies studies that analyze the relationship between
physical activity and self-reported health status among different populations, such as
adolescents, adults and elders, using national or regional samples. According to these
studies, physical activity has a significant positive impact on individuals’” self-perception
of health (Kaleta et al., 2006; Stdergren et al., 2008; Tsai et al., 2010; Galan et al., 2013;
Kantomaa et al., 2015; Lera-Lopez et al., 2015; Cui et al., 2017; Urbina and Romero, 2017;
Joena and Pragasam, 2019). To the best of our knowledge, in Romanian case, the research
on the population health status and the effects of physical activity on health is still
insufficiently developed.

Based on these considerations, the purpose of this study was to examine the
relationship between physical activity and self-reported health, while controlling for a
comprehensive set of socio-economic and health behavior factors, for a Romanian
representative sample. The remainder of this paper is organized as follows. Section 2
reviews a series of results obtained in empirical studies analyzing the effects of physical
activity on self-reported health status. Section 3 presents the data and the methodology of
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assessing physical activity levels and analyzing the relationship between self-reported
health and its determinants, with emphasis on physical activity. Section 4 illustrates the
main empirical results. The study ends with a series of concluding remarks, discussions,
and references.

RELATED LITERATURE

Defining and measuring the population health status involve not only assessing the
existence of diseases, but also the individuals’ behavior, mental state and their perception
on health. Using a subjective measure for health status, as self-reported health, has proven
to be a good solution, both in terms of facilitating the measurement process and its
consistency (Idler and Benyamini, 1997; Balkrishnan and Anderson, 2001; Tsai et al.,
2010; Joena and Pragasam, 2019). More and more studies consider this indicator developed
by the WHO to be a good predictor of health service utilization and mortality (Balkrishnan
and Anderson, 2001; DeSalvo et al., 2005).

The existing literature put a special emphasis on the impact of physical activity on
health just segments of the population. In particular, groups with a higher risk of inactivity,
such as adolescents and the elderly, were targeted. As these categories perceive the level
of health quite differently, the analyses performed frequently used self-rated health as a
measure of population health status, along with other indicators. Research in adolescent
populations is relatively numerous and has shown that an increase in physical activity level
improves the self-perception of health. However, this positive correlation differs by gender,
types of exercise and socio-economic conditions of parents (lanotti et al., 2009; Galan et
al., 2013; Kantomaa et al., 2015, Granger et al., 2017).

In comparison to young people, the elderly have lower health expectations, and
with increasing age the level of sedentary lifestyle increases. Among older people,
however, higher levels of physical activity appear to have a significant impact on self-
perceived heath status (Lera-Lopez et al., 2015). There are a few studies on elderly
populations stratified by gender, many of which are performed on men. For women, who
have a longer life expectancy, physical activity has been shown to have a significant
positive impact on perceived health status (Eifert et al., 2014).

Research in adult population found a significant impact of different types of
physical activity, such as leisure time or fitness, on self-rated health status. However, this
relationship depends on gender, age, level of education, and income (Ransfield and Palis,
1996; Okano et al., 2003; Kaleta et al., 2006; Sodergren et al., 2008; Urbina and Romero
2017).

Other studies focus on categories of populations with health problems. For
example, the findings on overweight people suggest that they perceive their health status
as poor or fair and that physical activity does not have a significant impact on this
perception (Joena and Pragasam, 2019). In contrast, physical activity is significantly
associated with self-rated health status for people with diabetes (Tsai et al., 2010).

For Romania, there are only a few studies concentrating on population physical
activity. On the one hand, a part of these studies analyze the level of population
involvement in physical activities (Tatar et al., 2018) and others investigate physical
activity in relation to health behavior factors (Roman et al., 2016; Lotrean et al., 2018),
health-related quality of life (Badicu, 2018), and healthcare utilization (Jemna and David,
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2019). On the other hand, there are just as few studies on population health. Several
analyses focus on the relationship between health status and socio-demographic and
psychological factors related to the whole population (Precupetu et al., 2013; lacobuta et
al., 2015; Precupetu and Pop, 2016) or to subpopulations such as the elderly (Ghinescu et
al., 2013). To our knowledge, for the Romanian population, no study was performed to
analyze the link between physical activity and self-rated health status, checking for various
socio-demographic factors.

DATA AND METHODOLOGY
Data source and sample study

To study the association between the individual physical activity levels and the
health status, this paper uses data from the second wave of the European Health Interview
Survey (EHIS) for Romania that took place in 2014. The EHIS 2014 includes population
level information on health status, healthcare utilizations, and health determinants, as well
as socioeconomic and demographic factors for its participants.

The present analysis was restricted to those respondents aged 15 years and older
with nonmissing physical activity and health status data, resulting in a sample of 16,605
observations.

Variables

The variables used in the present analysis have been shown to be of importance in
public health studies and are in accordance with the aim of this study. All these variables
are described in detail below.

Dependent variable

The dependent variable, self-reported health status, is assessed on the basis of the
question “How is your state of health in general?”, having as optional answers: very good,
good, average, poor, and very poor. In line with previous research (Molarius et al., 2007,
Rocca et al., 2015), in the regression analyses the first two categories, very good and good,
collapsed to good and the last two, very poor and poor, to poor.

Main independent variable

One of the main advantages of the EHIS data is its detailed information related to
different type of physical activities. Different from other household panel surveys, it
includes questions on population physical activities that are related to transportation, such
as walking and riding a bike, and leisure time, such as sports. For each type of physical
activity, the respondents are asked to report their participation in these specified physical
activities, participation frequency, and activity duration during a regular week. Using an
adaptation of International Physical Activity Questionnaire (IPAQ, 2005) methodology, a
general index for physical activity was defined according to the average daily energy
expenditure as determined by the reported frequency, duration, and metabolic cost
associated with all the physical activities. Following the same methodology, we used a
similar index variable to categorize respondents as high active (>3000 metabolic equivalent
of task (MET) minutes per week), moderately active (600 to 3000 MET minutes per week),
and low active (<600 MET minutes per week).

Control variables
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Socio-economic characteristics affect individuals’ health perception as well as their
participation in physical activities (WHO, 2008; Sari, 2009; Fisher et al., 2015; Sari and
Osman, 2018). In order to control for potential omitted variable bias from these sources,
we include rich sets of explanatory variables in the estimations. These are gender (male;
female), age group (15 to 19 years; 20 to 64 years; 65 years and older), marital status
(divorced; married; unmarried; widower), education level (primary; secondary; tertiary),
income level (lower than quintile 1; quintiles 1-2; quintiles 2-3; quintiles 3-4; quintiles 4-
5), employment status (employed; self-employed; unemployed), and degree of
urbanization (densely-populated area; intermediate-populated area; thinly-populated area).
It is also likely that differences in health behavior may influence physical activity as well
as the self-reported health status outcomes (Bauman et al., 2002; WHO, 2008; Sari, 2009;
Sari and Osman, 2018). To account for these factors, Body Mass Index (normal weight;
overweight; obese), smoking (daily smoker; occasional smoker; no-smoker) and alcohol
consumption (no-risk; low risk; increased risk), and a nutrition index based on fruits and
vegetables consumption (insufficient; moderate; sufficient) are also included in the
regressions.

Empirical approach design

Given the ordinal nature of our dependent variable (poor = 0; average = 1; good =
2), we fit an ordered probit model for self-reported health status based on the specification
(Green, 2000):

SRH* =a+ BPA+y'X +¢,

where SRH™ is the dependent variable and stands for self-reported health, PA is the main
independent variable of interest and stands for physical activity, the matrix X includes
socio-economic determinants, as well as health behavior factors, and ¢ is the error term
which is assumed to be normally distributed across observations.

In the above model, SRH* is an unobserved latent variables, but what we do observe
is:

SRH =0 if SRH* <0,
SRH =1 if 0 < SRH* < p,
SRH =2 if uy < SRH* < u,,

which is a form of censoring and where p; and u, are unknown parameters to be estimated
with the regression coefficients.

Then, for the probit model, the probability that an individual will select one of the
three alternatives of the dependent variable is defined as follows:

Prob[SRH = 0] = ®(—a — fPA—Vy'X),
Prob[SRH = 1] = ®(u; —a — BPA—y'X) — ®(—a — BPA —y'X),
Prob[SRH = 2] = ®(u, —a — BPA—y'X) — ®(u; —a — BPA —y'X),

where 0 < u; < u, so that all the probabilities to be positive.
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We also perform different robustness and sensitivity checks to test the reliability of
the estimates on the response of self-reported health in relation to physical activity. We
would expect that adjusting for control variables in the regression model would not change
the magnitude and the statistical significance of the coefficient of interest. In this sense, the
first specification includes only socio-economic characteristics. In the second one, we
additionally control for respondents’ health behavior.

RESULTS

Descriptive statistics

The sample was also stratified based on physical activity into three activity levels,
namely high, moderately, and low active. Dependent variable was assessed both for the
entire population and separately for each age group (15-19 years, 20-64 years, and 65
years and older). The distributions of self-reported health were compared between physical
activity groups using chi-square test. Further, in order to describe the characteristics of the
study population, frequencies were determined as appropriate for all independent variables
of interest to better understand how low, moderately, and high active individuals differ
with respect to their socio-economic characteristics, as well as their health behavior.

Table 1 summarizes the descriptive data for self-reported health status of
respondents presented by age group and physical activity level.

Table 1 Self-reported health, both for whole population and stratified by age group and physical

activity level
AGE GROUP SELF-REPORTED PHYSICAL ACTIVITY
HEALTH LOW MODERATE HIGH (%)
(%) (%)

Adolescents Low 8.70 0.66 0.00

Moderate 8.70 16.70 17.73

Good 82.61 82.64 82.27

Adults Low 28.41 16.53 21.24

Moderate 45.26 50.33 68.83

Good 26.33 33.14 33.14

Elders Low 84.71 70.06 59.48

Moderate 14.35 28.31 37.07

Good 0.94 1.64 3.45

Total Low 51.85 28.26 14.66

Moderate 31.63 43.67 40.36

Good 16.53 28.07 44,98

Note: Within each age group, but also at the level of the entire population, physical activity groups were
significantly different (P < 0.001) on self-reported health status.
Source: Authors’ computation

In all age groups, self-reported health differs significantly (P < 0.001) between each
physical activity level. The majority of adolescents reported being in good health
irrespective to the level of physical activity (between 82.27% and 82.61%). In the adults
group, the proportion of respondents who reported a moderate or a good health status was
lowest in the low active group (45.26% and 26.33%, respectively) and highest in the high
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active group (68.83% and 33.14%, respectively). The adults’ perception of one’s own
health suggests that physical activity plays an important part in maintaining moderate or
good health, but, at the same time, could reveal that it’s impact is more important for those
who reported being in moderate health. For the oldest age group, the majority of
respondents declared that they suffer from deterioration in their overall health.
Nevertheless, the descriptive results also show a decrease in this proportion from the low
active group to moderate active one and, even more evident, to high active group (from
84.71% to 59.48%). The former data indicate that it is essential for older people too to get
involved in physical activities. Moreover, comparing the results stratified on age groups to
the ones at the level of the entire population highlights the presence of heterogeneity within
age groups with respect to the link between physical activity and the perception of
respondents regarding their health status.

Descriptive data for all control variables, stratified by physical activity level, are
presented in Table A.1 (in Appendix). With regard to gender of respondents, men are more
engaged in physical activities of high intensity (65.65%), while women reported more
activities of low and moderate intensity (61.55% and 52.50%, respectively). Across all
levels of physical activity, the proportion of adults group is the highest, with an obvious
increase from low active level to high active one (56.19% to 75.45%). It seems that the
group of adolescents do not differ from the elderly individuals regarding their involvement
in high physical activities (13.82% for adolescents and 10.73% for older people). With
regard to employment status, the unemployed are the most numerous; the proportion of
unemployed respondents was lower as the activity level increased (64.52% to 40.22%),
while the group of employed individuals had the lowest proportion for low active level
(25.67%) and the highest for the moderate level of physical activity (38.37%). More than
half of respondents reported annual household incomes greater than quintile 2 regardless
the level of physical activity. However, the highest proportion of 21.51% of low active
individuals reported annual incomes within the range of quintiles 1 and 2, and 24.36% of
those highly active reported annual incomes not exceeding quintile 1. The majority of
population was married and had completed the secondary level of education, without major
differences among physical activity levels. In each level of physical activity, the vast
majority reported living in densely- and thinly-populated areas (>76%). An interesting
difference linked to the degree of urbanization reveal that people living in thinly-populated
areas are more active than their counterparts, participating especially in high intensity
activities (55.57%).

With regard to personal health practices, the vast majority of respondents (>75%)
were normal weighted, with the highest proportion of high active group (51.23%), and
overweighed, with the highest share of low and moderately active individuals (48.04% and
47.40%). Across all levels of physical activity, the majority of respondents are nonsmokers
(>69%), non-consumers (>38%) or occasional consumers (34%) of alcohol, and with a
balanced diet in fruits and vegetables consumption (84.34%).

Main empirical results

The primary aim of this study is to examine the effects of physical activity on self-
reported health status in a nationally representative sample of Romanian population. This
relationship is also explored separately for three age groups: adolescents (15-19 years old);
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adults (20-64 years old); elders (65 years and older). Classifying the respondents in groups
by age, and not treating them as one homogeneous group, enable a more in-depth analysis
of the response of individuals’ health perception to different levels of physical activity.

The analyses results are presented synthetically in the core text only in relation to
physical activity and separately for each age group (Table 2 to Table 5). The full results
are presented in Appendix Tables A.2-A.5.

Table 2. Effects of physical activity on self-perception of health

VARIABLES MODEL 1(A) MODEL 1(B) MODEL 1(C) MODEL 1(D)
PA_Moderate 0.5359 *** 0.2747 *** 0.4918 *** 0.2645 ***
PA High 0.9897 *** 0.4406 *** 0.9041 *** 0.4267 ***

Notes: (1) Model 1(A) includes only physical activity; Model 1(B) includes also socio-economic
characteristics; Model 1(C) includes in addition to physical activity health behavior factors; Model 1(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); adolescent (age group); primary
education level (education); unmarried (legal marital status); unemployed (employment status); lower than
quintile 1 (income level); densely-populated area (degree of urbanization); obese (BMI status); daily
(smoking); increased risk (alcohol consumption risk profile); insufficient (nutrition — fruits and vegetables
consumption). (3) *** indicate the rejection of null hypothesis for 1%; ** indicate the rejection of null
hypothesis for 5%; * indicate the rejection of null hypothesis for 10%.

Source: Author’s computation

At the level of the entire population (Table 2), the outcomes indicate that the
individuals’ perception on health status is better (from bad to average to good) with higher
physical activity level (from low to moderately to high active). Irrespective to model’s
specifications, the impact of physical activity on self-reported health is highly significant
and positive, result which is in compliance with previous studies (Kaleta et al., 2006;
Sddergren et al., 2008; Cui et al., 2017; Joena and Pragasam, 2019).

After adjusting for socio-economic characteristics, the lower estimates show that
the effect of physical activity on self-reported health diminishes, revealing the significant
influence of other factors such as group of age, education level, marital status, employment
status, income level, or degree of urbanization on self-perception of health. However, when
including health behavior factors in addition to physical activity, estimates show that the
response of self-rated health to different levels of physical activity is slightly different in
magnitude. These findings suggest that the significant influence of Body Mass Index,
smoking, drinking, and nutrition habits on individuals’ perception on their health does not
affect largely the relationship between physical activity and self-reported health status.
Finally, adjusting for both socio-economic and health behavior factors, the outcomes are
closer to the ones obtained after controlling for social and economic characteristics,
emphasizing once again the importance of these factors when analyzing the link between
physical activity and self-perception of health.

With respect to control variables, the results from the last model (Table A.2) shows
that their effects are slightly different in magnitude, but not in sign or significance,
highlighting the stability of estimates regardless the model’s specifications. Furthermore,
analyzing the impact of age, the results show that the individuals’ perception on their health
is lower (from bad to average to good) with higher age. Therefore, the considerable
heterogeneity within the subgroups of population relative to physical activity and health
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justifies the further analysis by age groups (Chad et al., 2005; Vegda et al., 2009;
Moineddin et al., 2010; Sari, 2010; Fisher et al., 2015). The findings on the relationship
between physical activity and self-rated health stratified by age group are summarized in
Tables (3)-(5), and presented in detail in Appendix (Tables A.3-A.5).

Table 3. Effects of physical activity on adolescents’ self-perception of health

VARIABLES MODEL 2(A) MODEL 2(B) MODEL 2(C) MODEL 2(D)
PA_Moderate 0.2028 . 0.0295 . 0.1466 . 0.0524 .
PA High 0.2070. 0.0914 . 0.1437 . -0.0140 .

Notes: (1) Model 2(A) includes only physical activity; Model 2(B) includes also socio-economic
characteristics; Model 2(C) includes in addition to physical activity health behavior factors; Model 2(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); 18-19 (age group); primary
education level (education); unmarried (legal marital status); unemployed (employment status); lower than
quintile 1 (income level); densely-populated area (degree of urbanization); obese (BMI status); daily
(smoking); increased risk (alcohol consumption risk profile); insufficient (nutrition — fruits and vegetables
consumption). (3) *** indicate the rejection of null hypothesis for 1%; ** indicate the rejection of null
hypothesis for 5%; * indicate the rejection of null hypothesis for 10%.

Source: Author’s computation

The results of the regression analysis pertaining to the 15-19 years age group are
presented in Table 3. In this age group, no significant associations were found between
physical activity and self-perception of health regardless to model’s specifications. These
findings are partially supported in literature (Boyle et al., 2010; Faulkner and Faulkner,
2010). As Granger et al. (2017) state, despite the consensus on the positive relationship
between physical activity and objective health outcomes in adolescent populations, there
is conflicting evidence related to the impact of physical activity levels on self-reported
health status. The authors emphasize two possible explanations, one referring to the use of
standardized measurement scales and objectively measured physical activity levels, and
the other one denoting the role of other health determinants.

In this regard, after controlling for socio-economic and health behavior factors (see
Table A.3 in Appendix), improvements in self-perceived health can be observed in relation
to gender (men having a better perception on their health than women), higher education
level, higher income level (but significant only for incomes exceeding quintile 3), lower
degree of urbanization, and healthy diet. This supports the findings of studies by lanotti et
al. (2009), Galan et al. (2013), Kantomaa et al. (2015), and Granger et al. (2017).

Table 4. Effects of physical activity on adults’ self-perception of health

VARIABLES MODEL 3(A) MODEL 3(B) MODEL 3(C) MODEL 3(D)
PA_Moderate 0.2962 *** 0.1852 *** 0.2672 *** 0.1763 ***
PA_High 0.5684 *** 0.2703 *** 0.5277 *** 0.2637 ***

Notes: (1) Model 3(A) includes only physical activity; Model 3(B) includes also socio-economic
characteristics; Model 3(C) includes in addition to physical activity health behavior factors; Model 3(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); 60-64 years (age group); primary
education level (education); unmarried (legal marital status); unemployed (employment status); lower than
quintile 1 (income level); densely-populated area (degree of urbanization); obese (BMI status); daily
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(smoking); increased risk (alcohol consumption risk profile); insufficient (nutrition — fruits and vegetables
consumption). (3) *** indicate the rejection of null hypothesis for 1%; ** indicate the rejection of null
hypothesis for 5%; * indicate the rejection of null hypothesis for 10%.

Source: Author’s computation

In the 20 to 64 years age group, the effects of physical activity on self-rated health
status are statistically and substantially significant in all four regression models (Table 4).
The results in Table 4 suggest that the perception on health improves for moderately and
high active individuals than their counterparts. These findings are consistent with those of
Brown et al. (2004), Galan et al. (2010), Tsai et al. (2010), and Mountjoy et al. (2011),
who point out that the relationship between physical activity and self-reported health status
is dose-dependent in adult populations.

As before, comparison among different model’s specifications shows that the
effects of physical activity are lower and statistically significant when controlling for other
determinants of health status (Ransfield and Palis, 1996; Okano et al., 2003; Kaleta et al.,
2006; Sodergren et al., 2008; Urbina and Romero, 2017). In addition, among this age
group, all socio-economic and health behavior factors contributes significantly to the
improvement of self-perceived health, with notable impact of lower age, higher level of
education, being employed or self-employed, or lower Body Mass Index (see Table A.4 in
Appendix).

Table 5. Effects of physical activity on elders’ self-perception of health

VARIABLES MODEL 4(A) MODEL 4(B) MODEL 4(C) MODEL 4(D)
PA_Moderate 0.4775 *** 0.3606 *** 0.4108 *** 0.3443 ***
PA_High 0.7638 *** 0.5914 *** 0.6440 *** 0.5483 ***

Notes: (1) Model 4(A) includes only physical activity; Model 4(B) includes also socio-economic
characteristics; Model 4(C) includes in addition to physical activity health behavior factors; Model 4(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); 85 years and older (age group);
primary education level (education); unmarried (legal marital status); unemployed (employment status);
lower than quintile 1 (income level); densely-populated area (degree of urbanization); obese (BMI status);
daily (smoking); increased risk (alcohol consumption risk profile); insufficient (nutrition — fruits and
vegetables consumption). (3) *** indicate the rejection of null hypothesis for 1%; ** indicate the rejection
of null hypothesis for 5%; * indicate the rejection of null hypothesis for 10%.
Source: Author’s computation

Table 5 provides the outcomes pertaining to the group of 65 years and older. Among
this group, physical activity is also positively and significantly associated with self-
reported health status (Eifert et al., 2014; Lera-Lopez et al., 2015). Irrespective to model’s
specifications, its effect is even larger than in adults’ group, highlighting the fact physical
activity could be a driver for a healthy and long life for older people (WHO, 2011;
Langhammer, Bergland, and Rydwik, 2018).

After adjusting for other determinants of self-perception of health, the impact of
physical activity is slightly lower, but remains strongly significant (see Table A.5 in
Appendix). With respect to the significant socio-economic characteristics and health
behavior habits of individuals aged 65 years and above, an improved self-reported health
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is significantly related to gender (with a higher impact in males), lower age, higher level
of education, lower Body Mass Index, no alcohol consumption, and better nutrition habits.

CONCLUSIONS

This study adds to the research on the population perception on health status in
relation to different socio-economic and health behavior factors, with a special focus on
physical activity effects, which are still understudied in Romanian population, despite their
potential long-term implications. Moreover, this study is the first, to our knowledge, to
investigate the impact of physical activity on self-reported health status using data provided
by EHIS 2014.

In methodological terms, our study relies on an assessment physical activity index
which includes the participation frequency and activity duration in walking, riding a bike,
and making sports, while ordered probit estimation strategy is employed to capture how
the individuals’ perception on their own health is impacted by the level of physical activity.
This relationship was explored both for the whole population (classifying all respondents
as one homogeneous group) and separately for three age groups: 15 to 19 years
(adolescents), 20 to 64 years (adults), and 65 years and older (elders) in order to gain better
insight into the association between physical activity and self-reported health.

Our findings reveal that, in general, higher physical activity level was associated
with an improvement in self-perception of health. However, the physical activity effects
are reduced when controlling for socio-economic characteristics and health habits of
respondents. Among these determinants of self-perceived health status, age group had a
strong significant impact, which justified the further analysis by age groups.

Among adolescents, physical activity did not have a significant effect on their
perception on health status, irrespective to model’s specifications. However, self-reported
health status was significantly associated to gender, education level, income level, degree
of urbanization, and nutrition habits. These results emphasize that socio-economic
characteristics play an important part in how adolescents perceive their health status.

In the 20 to 64 years age group, increasing physical activity improves self-reported
health status. This association is slightly lowered by the effects of other determinants of
health. Among these factors, age, education level, employment status, and Body Mass
Index have a stronger influence on respondents’ perception on their health.

A significant association, and even stronger, was also evident between physical
activity and self-perceived health status in the elders group, where moderately or high
active individuals have a better perception on health than their counterparts. Other
significant changes in self-perception of health depend on age, education level, and health
behavior factors including Body Mass Index, alcohol consumption and fruits and
vegetables consumption. In contrast to adolescents’ group, the individuals’ age 65 years
and older give more importance to health behavior factors when rating their health status.

Finally, the outcomes reveal a consensus on the impact of education level on self-
reported health. Regardless the age group, the significant positive and strong association
between education level and better self-rated health status suggest that further policies
should promote more physical activity as an important driver for improving health and
adopting a healthier lifestyle. Besides education, the policy measures in response to the
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low participation of population in physical activities should take into considerations the
socio-economic and health behavior differences among and within age groups. Therefore,
the recommendations on physical activity for health should be addressed separately
depending on the specificity and the most relevant determinants of health corresponding to
each category of population.
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APPENDIX

Table A.1: Population characteristics, stratified by physical activity level (N = 16,417).

VARIABLE PHYSICAL ACTIVITY
LOW MODERATE ACTIVE
(N =4,278) (N =9,976) (N =2,163)
Gender_Male 38.45 47.50 65.65
Gender_Female 61.55 52.50 34.35
Age group_Adolescent 1.61 4.56 13.82
Age group_Adult 56.19 72.17 75.45
Age group_Elderly 42.19 23.27 10.73
Education_ Primary 19.52 8.94 6.20
Education_Secondary 70.48 78.94 82.99
Education_Tertiary 10.00 12.12 10.82
Marital status_Divorced 4.49 5.96 5.04
Marital status_Married 59.96 61.66 49.84
Marital status_Unmarried 11.55 20.67 39.53
Marital status_Widower 24.01 11.71 5.59
Employment_ Employed 25.67 38.37 34.95
Employment_Self-employed 9.82 12.55 24.83
Employment_Unemployed 64.52 49.08 40.22
Income_< Quintilel 20.73 17.30 24.36
Income_Quintiles1-2 21.51 19.31 20.76
Income_Quintiles2-3 20.20 20.52 19.88
Income_Quintiles3-4 17.67 21.20 17.34
Income_Quintiles4-5 19.89 21.67 17.66
Durbaniz_Densely-populated area 31.88 34.27 22.05
Durbaniz_Intermediate area 20.80 23.28 22.38
Durbaniz_Thinly area 47.31 42.45 55.57
BMI Status Normal weight 41.12 43.05 51.23
BMI Status Overweight 48.04 47.40 42.58
BMI Status Obese 10.85 9.54 6.20
Smoking_Never 82.37 74.93 69.96
Smoking_Occasional 4.01 5.51 6.98
Smoking_Daily 13.62 19.56 24.06
Alcohol_No risk 51.15 39.44 38.06
Alcohol_ Low risk 34.78 40.45 34.97
Alcohol_ Increased risk 14.07 20.11 26.97
Nutrition_Insufficient 15.66 12.00 12.90
Nutrition Moderate 39.04 34.64 30.98
Nutrition_Sufficient 45.30 53.36 56.13

Note: Physical activity groups were significantly different (P < 0.001) on all control variables.
Source: Authors’ computation
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Table A.2. Ordered probit regression results (whole population)

VARIABLES MODEL 1(A) | MODEL 1(B) | MODEL 1(C) | MODEL 1(D)
Intercept 0.0129 . 1.8205 *** -0.4123 *** 1.3210 ***
PA_ Moderate 0.5359 *** 0.2747 *** 0.4918 *** 0.2645 ***
PA High 0.9897 *** 0.4406 *** 0.9041 *** 0.4267 ***
Gender_Male -0.0174 . 0.0003 .
Age_Adult -1.0894 *** -1.0561 ***
Age_Elderly -2.0504 *** -2.0089 ***
Education_Secondary 0.3501 *** 0.3337 ***
Education_Tertiary 0.6096 *** 0.5704 ***
Marital status_Married -0.8232 *** -0.7609 ***
Marital status_Divorced -0.8365 *** -0.7845 ***
Marital status_Widower -1.1263 *** -1.0606 ***
Employment_ Employed 0.5892 *** 0.5597 ***
Employment_ Self-employed 0.3749 *** 0.3666 ***
Income_Quintiles1-2 -0.0048 . -0.0006 .
Income_Quintiles2-3 0.0537 . 0.0604 *
Income_Quintiles3-4 0.0046 . 0.0035 .
Income_Quintiles4-5 0.1052 *** 0.0965 **
Durbaniz_Intermediate_area -0.1130 *** -0.1116 ***
Durbaniz_Thinly_area -0.0639 ** -0.0533 **
BMI Status_ Normal_weight 0.8283 *** 0.5386 ***
BMI Status_Overweight 0.4353 *** 0.3794 ***
Smoking_Never -0.3565 *** -0.2917 ***
Smoking_Occasional 0.0904 ** 0.0780 *
Alcohol_ Low risk 0.1477 *** 0.0858 ***
Alcohol_No-risk -0.0430 . -0.0233.
Nutrition Moderate 0.1214 *** 0.1108 ***
Nutrition_Sufficient 0.2064 *** 0.0581 *

Notes: (1) Model 1(A) includes only physical activity; Model 1(B) includes also socio-economic
characteristics; Model 1(C) includes in addition to physical activity health behavior factors; Model 1(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); adolescent (age group); primary
education level (education); unmarried (legal marital status); unemployed (employment status); lower than
quintile 1 (income level); densely-populated area (degree of urbanization); obese (BMI status); daily
(smoking); increased risk (alcohol consumption risk profile); insufficient (nutrition — fruits and vegetables
consumption). (3) *** indicate the rejection of null hypothesis for 1%; ** indicate the rejection of null
hypothesis for 5%; * indicate the rejection of null hypothesis for 10%.

Source: Authors’ computation
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Table A.3. Ordered probit regression results (adolescents’ group)

VARIABLES MODEL 2(A) | MODEL 2(B) | MODEL 2(C) | MODEL 2(D)
Intercept 2.1175 *** 1.6503 *** 1.6092 ** 1.4629 **
PA_Moderate 0.2028 . 0.0295 . 0.1466 . 0.0524 .
PA_High 0.2070 . 0.0914 . 0.1437 . 0.0140 .
Gender_Male 0.1931* 0.2140*
Age 15-17 -0.0032.. -0.0260 .
Education_Secondary 0.6075 *** 0.5287 **
Employment_ Employed -0.5450. -0.4479.
Employment_ Self-employed -0.2196. -0.1970.
Income_Quintiles1-2 0.0697 . 0.0143 .
Income_Quintiles2-3 0.0825 . 0.0509 .
Income_Quintiles3-4 0.4208 ** 0.3236 *
Income_Quintiles4-5 0.4161 ** 0.3926 *
Durbaniz_Intermediate_area -0.2903 ** -0.2466 *
Durbaniz_Thinly_area -0.2208 * -0.2031 *
BMI Status_ Normal_weight 0.6408 . 0.5804 .
BMI Status_Overweight 0.4937. 0.4739.
Smoking_Never 0.2764 . 0.2128 .
Smoking_Occasional -0.2050. -0.3124.
Alcohol_ Low risk -0.4408 . -0.4910.
Alcohol_No-risk -0.5907 . -0.6358 .
Nutrition Moderate 0.3907 ** 0.3801 **
Nutrition_Sufficient 0.3521 ** 0.3343 **

Notes: (1) Model 2(A) includes only physical activity; Model 2(B) includes also socio-economic
characteristics; Model 2(C) includes in addition to physical activity health behavior factors; Model 2(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); 18-19 (age group); primary
education level (education); unemployed (employment status); lower than quintile 1 (income level); densely-
populated area (degree of urbanization); obese (BMI status); daily (smoking); increased risk (alcohol
consumption risk profile); insufficient (nutrition — fruits and vegetables consumption). (3) *** indicate the
rejection of null hypothesis for 1%; ** indicate the rejection of null hypothesis for 5%; * indicate the rejection
of null hypothesis for 10%.
Source: Authors’ computation
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Table A.4. Ordered probit regression results (adults’ group)

VARIABLES MODEL 3(A) | MODEL 3(B) | MODEL 3(C) | MODEL 3(D)
Intercept 0.6457 *** -0.4561 *** 0.0491 . -0.8593 ***
PA_ Moderate 0.2962 *** 0.1852 *** 0.2672 *** 0.1763 ***
PA High 0.5684 *** 0.2703 *** 0.5277 *** 0.2637 ***
Gender_Male 0.0658 *** 0.0854 ***
Age 20-24 2.1197 *** 2.0707 ***
Age 25-29 1.6220 *** 1.5945 ***
Age 30-34 1.4475 *** 1.4234 ***
Age 35-39 1.2390 *** 1.2217 ***
Age_40-44 1.0236 *** 1.0159 ***
Age_45-49 0.7411 *** 0.7297 ***
Age 50-54 0.4543 *** 0.4581 ***
Age 55-59 0.1095 ** 0.1199 ***
Education_Secondary 0.3203 *** 0.2902 ***
Education_Tertiary 0.5520 *** 0.5152 ***
Marital status_Married -0.1424 *** -0.1354 ***
Marital status_Divorced -0.0675 . -0.0653 .
Marital status_Widower -0.0635 *** -0.2267 ***
Employment_ Employed 0.4207 *** 0.4023 ***
Employment_ Self-employed 0.4136 *** 0.3967 ***
Income_Quintiles1-2 0.0252 . 0.0177 .
Income_Quintiles2-3 0.1234 *** 0.1222 ***
Income_Quintiles3-4 0.1015 ** 0.0931 **
Income_Quintiles4-5 0.2480 *** 0.2303 ***
Durbaniz_Intermediate_area -0.1154 *** -0.1107 ***
Durbaniz_Thinly_area -0.0327 . -0.0245 .
BMI Status_ Normal_weight 0.8622 *** 0.4605 ***
BMI Status_Overweight 0.5190 *** 0.4215 ***
Smoking_Never 0.1629 *** 0.1400 ***
Smoking_Occasional 0.0953 ** 0.0779 *
Alcohol_Low risk -0.0350 . -0.0359 .
Alcohol_No-risk 0.0923 *** 0.0669 **
Nutrition Moderate 0.0888 ** 0.0507 *
Nutrition_Sufficient 0.1465 *** 0.1093 **

Notes: (1) Model 3(A) includes only physical activity; Model 3(B) includes also socio-economic
characteristics; Model 3(C) includes in addition to physical activity health behavior factors; Model 3(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); 60-64 years old (age group);
primary education level (education); unmarried (legal marital status); unemployed (employment status);
lower than quintile 1 (income level); densely-populated area (degree of urbanization); obese (BMI status);
daily (smoking); increased risk (alcohol consumption risk profile); insufficient (nutrition — fruits and
vegetables consumption). (3) *** indicate the rejection of null hypothesis for 1%; ** indicate the rejection
of null hypothesis for 5%; * indicate the rejection of null hypothesis for 10%.
Source: Authors’ computation
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Table A.5. Ordered probit regression results (elders’ group)

VARIABLES MODEL 4(A) | MODEL 4(B) | MODEL 4(C) | MODEL 4(D)
Intercept -1.0112 *** -2.0249 *** -0.7490 *** -1.8814 ***
PA_ Moderate 0.4775 *** 0.3606 *** 0.4198 *** 0.3443 ***
PA High 0.7638 *** 0.5914 *** 0.6440 *** 0.5483 ***
Gender_Male 0.1394 *** 0.1517 ***
Age 65-69 1.0116 *** 0.9442 ***
Age 70-74 0.8008 *** 0.7508 ***
Age_75-79 0.6312 *** 0.5915 ***
Age 80-84 0.3102 ** 0.2857 **
Education_Secondary 0.1609 ** 0.1605 ***
Education_Tertiary 0.2407 ** 0.2365 **
Marital status_Married 0.1900 . 0.1925 .
Marital status_Divorced 0.3373* 0.3579 *
Marital status_Widower 0.0956 . 0.1083 .
Employment_ Employed 0.1933. 0.1677.
Employment_ Self-employed -0.0931. -0.1243.
Income_Quintiles1-2 0.0678 . 0.0870 .
Income_Quintiles2-3 0.0809 . 0.1104 .
Income_Quintiles3-4 -0.0127 . 0.0204 .
Income_Quintiles4-5 0.1208 . 0.1371,
Durbaniz_Intermediate_area -0.0549 . -0.0710.
Durbaniz_Thinly_area -0.0487 . -0.0538 .
BMI Status_ Normal_weight 0.0450 0.1425 *x
BMI Status_Overweight 0.1679 »* 0.2015 ***
Smoking_ Never 0.1971 *= 0.0727 .
Smoking_Occasional 0.2501 0.2177
Alcohol_ Low risk -0.0351 -0.0103
Alcohol_No-risk 0.2806 »* 0.1802 **x
Nutrition_Moderate -0.1119 ** -0.1316 **
Nutrition_Sufficient -0.0753 -0.0247

Notes: (1) Model 4(A) includes only physical activity; Model 4(B) includes also socio-economic
characteristics; Model 4(C) includes in addition to physical activity health behavior factors; Model 4(D)
includes both socio-economic and health behavior factors; (2) The reference categories for each independent
variables are: low active (physical activity); female (gender of respondent); 85 years and older (age group);
primary education level (education); unmarried (legal marital status); unemployed (employment status);
lower than quintile 1 (income level); densely-populated area (degree of urbanization); obese (BMI status);
daily (smoking); increased risk (alcohol consumption risk profile); insufficient (nutrition — fruits and
vegetables consumption). (2) *** indicate the rejection of null hypothesis for 1%; ** indicate the rejection
of null hypothesis for 5%; * indicate the rejection of null hypothesis for 10%.
Source: Authors’ computation
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