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Abstract: (1) Background: This study aims to investigate the association between different levels
of physical activity (PAL) and health-related quality of life (HRQoL) in a random sample of the
adult population; (2) Methods: The study material comprised 1100 adults of the city of Brasov,
Romania (700 men, 400 women), aged 30–45 years old. We used the short version of the International
Physical Activity Questionnaire Short Form (IPAQ-SF) and Short-Form Health Survey (SF-36) to
assess PAL and HRQoL, respectively; (3) Results: The differences in the number of respondents in
groups assessing their HRQoL differently and PA were statistically significant (p < 0.001), both among
men and women. The PAL was shown to be positively correlated with the adult HROoL domains;
(4) Conclusions: Our results confirm that the highest PAL values were associated with more favorable
scores in HRQoL dimensions among the adult population.
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1. Introduction

Physical activity (PA) and exercise can have immediate and long-term health benefits. Research
shows that regular PA can help reduce your risk for several diseases and health conditions and
improve your overall quality of life (Qol). Regular PA can help protect from the following health
problems: heart disease and stroke, obesity, osteoporosis, back pain, arterial hypertension, sarcopenia,
and type 2 diabetes. Researchers have also noted positive effects of PA on mental health, such as stress
alleviation [1], the improvement of perceived health condition and self-esteem [2], the reduction of
anxiety and depression levels [3], or the improvement of enough sleep [4].

QoL is a multidimensional subjective construct that is hardly defined and systematized and
thus of complex operationalization. QoL is conceptually defined as an individual’s perception of
his/her stand in life within a socio-cultural context with regards to their goals, expectations, standards,
and concerns [5]. It is related to personal well-being and includes several aspects such as health, leisure,
personal satisfaction, habits, and lifestyle [6].

Promoting PA has become one of the top public health priorities [7–9]. From previous cross-
sectional studies, data show that PA is related to HRQoL [10].

From a public health point of view, PA also plays an important role in health-related quality of life
(HRQoL), which is defined as the personal sense of well-being in physical, mental, and social domains
of life [11].

The quality of life (Qol) is limited by the level of physical, psychological, and social health,
with all three influencing one another [12]. HRQOL is a multidimensional construct that covers
physical, psychological, and social health, and hence represents the overall health of an individual.
Health-related quality of life (HRQOL) has been increasingly used as a health outcome among
adults to assess their physical and social functioning, mental health, and well-being, and to evaluate
population-based intervention programs.
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Estimates of the relationship between HRQoL and particular health states have served as inputs
for economic evaluations intended to inform resource allocation decisions [13]. From a public health
perspective, a better understanding of how healthy lifestyles, such as the uptake of PA, can influence
HRQoL might help to inform policy intended to stimulate PA in the general population [14].

Other research has analyzed the relationship between HRQoL and PA [15–21].
Research on the relationship between HRQoL and PA, to date, has rarely investigated how this

relationship differs across objective and subjective measures of PA.
A systematic review showed that the few studies that have attempted to address this gap in

knowledge, found a positive association between HRQoL and PA. The limited evidence base is,
however, considered weak as the studies have methodological issues with respect to the measurement
of PA [10,22]. The studies mainly used subjective (self-reported) measures of PA without adequate
validation. Some commentators argue that regardless of appropriate validity and reliability tests,
the use of subjective measures of PA is subject to overestimation.

In Braşov, sports activities are very rare, and the citizen’s quality of life is modest. There are an
insignificant number of sports actions aimed at leisure, organized by local authorities, the department
of youth and sport, different private sports associations, and non-profit organizations, etc.; however,
for this city, the reality does not present high values in regards to the arrangement and the practicing
of leisure sport, because the priority lays with performance sport.

The purpose of this study was to determine the association between PA and HRQoL from adults
of Brasov city.

2. Materials and Methods

2.1. Participants

The study was conducted in the period March–April 2018 on a sample of 1200 adult persons.
The two questionnaires (IPAQ and SF-36) were applied in the parks of the city of Brasov (“Nicolae
Titulescu” Parck, “Schaeffler” Park and “Noua” Park), for all categories of adults, from the target group.

The main hypothesis of the study predicted that there would be correlations between PA and
HQol, i.e., that high PA would have a positive impact on the HQol and perceived health status of
respondents from Brasov, Romania.

All adult participants had given their written informed consent before the interview. Written
informed consent for participation was obtained after the explanation of the purpose and the test
protocol. The approval of the university ethic committee was also granted. Seventy-seven participants
were excluded because of incomplete data and another 23 were excluded because they reported
spending more than 16 h a day “walking or being engaged in moderate or vigorous activity”. The final
sample consisted of 1100 participants (36.36% women and 63.64% men, 700 male and 400 female
participants).

2.2. PA Measures

To estimate the level of PA, we used the official short form version of the International
Physical Activity Questionnaire (IPAQ) [23]. The IPAQ questionnaire comprises seven generic items.
This measure assesses the types of intensity of PA and sitting time that people do as part of their daily
lives, which are considered to estimate total PA in MET-min/week and time spent sitting. IPAQ defines
three categories of PA: “low” (physically inactive), “moderate”, and “high” levels of PA, in relation to
health-related recommendations [24].

The total weekly PAL, expressed as MET-minutes per week (MET·min·week−1), was calculated
as duration × frequency per week × MET intensity, and it was the expression of the sum of walking
and moderate and vigorous PA for the week.

All questions refer to the activities during the previous seven days [25].
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IPAQ has acceptable measurement properties for monitoring population levels of PA among 18-
to 65-year-old adults in diverse settings [26].

2.3. HRQoL Measures

To assess HRQoL, we used the Short-Form Health Survey (SF-36). SF-36 has 36 items and eight
dimensions:

- Scale of physical functionality—with 10 items: (example: climbing several levels using the
staircase, walking a distance greater than 1 km. Scores between 10 and 30).

- Scale of problems caused by physical conditions—with four items (example: You have
accomplished less activities than you originally desired; you were limited by the genre of work
performed or by other activities? Scores between 4 and 8).

- Scale of social functionality—with two items (example: In the last four weeks, to what extent
was your health condition or emotional problems affected in a negative way your usual social
activities with your family, friends, neighbors, or other groups of people? In the last four weeks,
how much did your health-related or emotional problems affect your usual social activities
(like visit to friends, relatives, etc.)? Scores between 2 and 10).

- Scale of body pain—with two items; (example: With what intensity have you felt pain in your
body in the last four weeks? In the last four weeks how much did the felt pain affect your daily
work (including home and outside home activities?) Scores between 2 and 12).

- Scale of mental health—with five items (example: Were you mad? Were you calm and quiet?
Scores between 5 and 30).

- Scale of problems caused by emotional states—with three items (example: Did you accomplish
less activities than you originally desired? Did you reduce the time period spent working or
performing other activities? Scores between 3 and 6).

- Scale of vitality—with four items (example: Were you feeling full of life? Were you feeling
exhausted? Scores between 5 and 30).

- Scale of general health—with five items (examples: I feel that I get ill faster than other people;
I am as healthy as anybody I know. Scores between 5 and 25) [27].

The questionnaire had 11 questions in its contents, with interpretable values between 0 and 100
points. The higher the value recorded is, the better the quality of life indicator is. Every participant
checked one variant response.

The categorization values of the questionnaire are: scores between 80 and 100 points characterize
a person capable of undergoing a normal activity, without obvious signs of illness, HQoL—high quality
of life; scores between 50 and 79 define a person that cannot undergo a normal activity and sometimes
needs assistance, AQOL—average quality of life; and scores below 49 points characterize an incapable
person that needs special assistance, institutionalization, LQOL—low quality of life.

2.4. Data Analysis

Statistical analyses were performed using the statistical program IBM SPSS Statistics 20 (Armonk,
NY, USA).

The number and percentage of respondents were calculated for overall Qol and physical PAL in
different categories according to the age groups or educational level. The chi-square test was used to
assess the meaning of differences between the numbers of classified respondents according to their
levels of Qol and classed according to their PAL. Person correlations define the relationships between
the percentage values of the eight domains of SF-36 and each of the participant’s PAL.

3. Results

The subjects (n = 1100, 700 male and 400 female) are distributed as follows: aged between 30 and 35 y/o,
n = 445 (299 males; 146 females); aged between 36 and 40 y/o, n = 315 subjects (180 males and 135 females);
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for those aged between 41 and 45 y/o, we have n = 340 (males 221; females 119). Depending on the level
of education, we have: no studies, n = 85 (males 60; females 25); compulsory studies, n = 193 (males 120;
females 73); high-school studies, n = 294 (males 179; females 115); and higher education, n = 528 (males 341;
females 187) (Table 1).

Table 1. Subjects’ physical characteristics by gender and level of education.

Variable Male Female

Total number of subjects (n = 1100) 700 400
Age (years)

30–35 299 146
36–40 180 135
41–45 221 119

Education level
No studies 60 25

Compulsory studies 120 73
High-school studies 179 115

Higher education 341 187

Of the men, the highest percentages were respondents with a high level (44.3%), followed by
respondents with a moderate level (36.4%), and with a low level (20.2%) of physical activity. For female,
the largest group was those with a high PAL (47.6%), followed by those with a moderate level (41.4%),
and a low level (11.1%). The numbers of respondents in groups according to their levels of PA differed
significantly (p < 0.001) among male and female participants (Table2).

Additionally, for men, the highest percentage were respondents assessing their Qol as average
(51.6%), followed by those assessing it as high (26.1%), and as low (22.3%). Similar percentages were
found among the female respondents: average—43.5%, low—37.7%, and high—18.8%. The differences
in the number of respondents in groups assessing their Qol differently were statistically significant
among both men and women (p < 0.001) (Table 2).

Table 2. Number and percentage of respondents in groups with different levels of overall quality of
life and physical activity.

Variable Category Group Number Percent χ2 p-Value

Physical activity level

LPAL 181 20.2
MPAL Male 205 36.4 309.5 <0.001
HPAL 314 44.3
LPAL 48 11.1
MPAL Female 158 41.4 207.9 <0.001
HPAL 194 47.6

Health-related Quality of life

LQOL
Male

223 22.3
AQOL 356 51.6 430 <0.001
HQOL 121 26.1
LQOL

Female
128 37.7

AQOL 172 43.5 290.4 <0.001
HQOL 100 18.8

Abbreviations: LPAL—low physical activity level, MPAL—moderate physical activity level, HPAL—high physical
activity level, LQOL—low quality of life, AQOL—average quality of life, HQOL—high quality of life.

For the male participants, according to the age group, the level of physical activity was: low physical
activity level, n = 181 (30–35 years, n = 70; 36–40 years, n = 17 and for 41–45 years, n = 94); moderate physical
activity level, n = 205 (30–35 years, n = 86; 36–40 years, n = 60, for 41–45 years, n = 59); and for high physical
activity level, n = 314 (30–35 years, n = 143; 36–40 years, n = 103 and for 41–45 years, n = 68) (Table 3).
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Table 3. Number of respondents with different levels of overall physical activity and quality of life
according to the age groups.

Variable Category, Age and Number Group

Physical activity level

LPAL (n = 181) MPAL (n = 205) HPAL (n = 314)

Male
30–35 = 70 30–35 = 86 30–35 = 143
36–40 = 17 36–40 = 60 36–40 = 103
41–45 = 94 41–45 = 59 41–45 = 68

LPAL (n = 48) MPAL (n = 158) HPAL (n = 194)

Female
30–35 = 7 30–35 = 53 30–35 = 86
36–40 = 16 36–40 = 42 36–40 = 77
41–45 = 25 41–45 = 63 41–45 = 31

Health-related Quality of life

LQOL (n = 223) AQOL (n = 356) HQAL (n = 121)

Male
30–35 = 80 30–35 = 123 30–35 = 96
36–40 = 24 36–40 = 135 36–40 = 21

41–45 = 119 41–45 = 98 41–45 = 4

LQOL (n = 128) AQOL (n = 172) HQAL (n = 100)

Female
30–35 = 35 30–35 = 44 30–35 = 67
36–40 = 66 36–40 = 65 36–40 = 4
41–45 = 27 41–45 = 63 41–45 = 29

Abbreviations: LPAL—low physical activity level, MPAL—moderate physical activity level, HPAL—high physical
activity level, LQOL—low quality of life, AQOL—average quality of life, HQOL—high quality of life.

For the female participants, the level of physical activity was: low physical activity level, n = 48
(30–35 years, n = 7; 36–40 years, n = 16 and for 41–45 years, n = 25); moderate physical activity level, n = 158
(30–35 years, n = 53; 36–40 years, n = 42, for 41–45 years, n = 63); and for high physical activity level, n = 194
(30–35 years, n = 86; 36–40 years, n = 77 and for 41–45 years, n = 31) (Table 3).

The level of quality of life, for the male participants, was: low quality of life, n = 223 (30–35 years,
n = 80; 36–40 years, n = 24 and for 41–45 years, n = 119); average quality of life, n = 356 (30–35 years,
n = 123; 36–40 years, n = 135 and for 41–45 years, n = 98); and high quality of life, n = 121 (30–35 years,
n = 96; 36–40 years, n = 21 and for 41–45 years, n = 4) (Table 3).

For the female participants, the level of quality of life was: low quality of life, n = 128 (30–35 years,
n = 35; 36–40 years, n = 66 and for 41–45 years, n = 27); average quality of life, n = 172 (30–35 years, n = 44;
36–40 years, n = 65 and for 41–45 years, n = 63); and high quality of life, n = 100 (30–35 years, n = 67;
36–40 years, n = 4 and for 41–45 years, n = 29) (Table 3).

According to the educational level, for male participants, the level of physical activity was:
no studies, (n = 60), LPAL = 36, MPAL = 15, HPAL = 9; compulsory studies, (n = 120), LPAL = 40,
MPAL = 64, HPAL = 16; high-school studies, (n = 179), LPAL = 63, MPAL = 85, HPAL = 31; and for
higher education, (n = 341), LPAL = 42, MPAL = 41, HPAL = 258 (Table 4).

Table 4. Number of respondents with different levels of overall physical activity and quality of life
according to the educational level.

Education Level Male Physical Activity Quality of Life Female Physical Activity Quality of Life

No studies 60
LPAL-36 LQOL-24

25
LPAL-10 LQOL-15

MPAL-15 AQOL-21 MPAL-13 AQOL-9
HPAL-9 HQOL-15 HPAL-2 HQOL-1

Compulsory studies 120
LPAL-40 LQOL-44

73
LPAL-17 LQOL-3

MPAL-64 AQOL-51 MPAL-18 AQOL-40
HPAL-16 HQOL-25 HPAL-38 HQOL-30

High-school studies 179
LPAL-63 LQOL-74

115
LPAL-12 LQOL-75

MPAL-85 AQOL-71 MPAL-26 AQOL-25
HPAL-31 HQOL-34 HPAL-77 HQOL-15
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Table 4. Cont.

Education Level Male Physical Activity Quality of Life Female Physical Activity Quality of Life

Higher education 341
LPAL-42 LQOL-81

187
LPAL-9 LQOL-35

MPAL-41 AQOL-213 MPAL-101 AQOL-98
HPAL-258 HQOL-47 HPAL-77 HQOL-54

Total 700 400

Abbreviations: LPAL—low physical activity level, MPAL—moderate physical activity level, HPAL—high physical
activity level, LQOL—low quality of life, AQOL—average quality of life, HQOL—high quality of life.

For female participants: no studies, (n = 25), LPAL = 10, MPAL = 13, HPAL = 2; compulsory studies,
(n = 73), LPAL = 17, MPAL = 18, HPAL = 38; high-school studies, (n = 115), LPAL = 12, MPAL = 26,
HPAL = 77; and for higher education, (n = 187), LPAL = 9, MPAL = 101, HPAL = 77 (Table 4).

The level of quality of life, for the male participants, was: no studies, (n = 60), LQOL = 24,
AQOL = 21, HQOL = 15; compulsory studies, (n = 120), LQOL = 44, AQOL = 51, HQOL = 25; high-school
studies, (n = 179), LQOL = 74, AQOL = 71, HQOL = 34; and for higher education, (n = 341), LQOL = 81,
AQOL = 213, HQOL = 47 (Table 4).

The level of quality of life, for the female participants, was: no studies, (n = 25), LQOL = 15,
AQOL = 9, HQOL = 1; compulsory studies, (n = 73), LQOL = 3, AQOL = 40, HQOL = 30; high-school
studies, (n = 115), LQOL = 75, AQOL = 25, HQOL = 15; and for higher education, (n = 187), LQOL = 35,
AQOL = 98, HQOL = 54 (Table 4).

The PAL was shown to be positively correlated with the adult HROoL domains. The correlated
SF-36 survey domains were physical function (p = 0.004), role limitation caused by a physical health
problem (p = 0.048), vitality (p = 0.009), and general health (p = 0.044) domains (Table 5).

Table 5. The correlation between physical activity level and domains of health-related quality of life.

Variable Domains of HRQoL n r p-Value

Physical activity level

Physical Function

1100

0.281 ** 0.004
Role Limitation Caused by Physical Health Problem 0.200 * 0.048

Role Limitation Caused by Emotional Problem
Social Function 0.057 0.566

Emotional Well-Being
Vitality 0.057 0.348

Body Pain −0.076 0.447
General Health 0.261 ** 0.009

0.158 0.117
0.203 * 0.044

* Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (two-tailed).

4. Discussion

The results of the present study revealed positive correlations between PAL and Qol for the
adult people. This relationship is consistent across different measures and types of PA. Regarding
PAL, both men and women had a high level, followed by those with a moderate level and a low
level. Following the IPAQ guidelines, respondents with a high PAL level were defined as those
who performed vigorous physical exercise for three or more days a week at the caloric cost of at
least 1500 MET min/week, or who performed any combination of low-, moderate-, or high-intensity
activities for seven days a week at a caloric cost of at least 3000 MET min/week [28]. Depending on
the level of education, those with a higher education showed a higher level of physical activity in
both sexes.

The highest overall Qol, perceived health condition, and Qol in its particular domains: physical,
psychological, social, and environmental, were noted in those men and women from Brasov whose
level of physical activity was high. Additionally, the odds of assessing one’s overall quality of life as
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average and not as low, and as high and not as low, was the highest in respondents with the highest
physical activity levels.

According to the educational level, for male and female participants, the level of Qol was higher
for the respondents who had a higher education.

Brown et al. [29] found a significant improvement in perceived Qol in respondents who undertook
moderate-level PA for at least 30 min a day for five days a week; or vigorous PA for at least 20 min a
day for three days a week. Leino-Arjas et al. [30], however, found that only regular PA of high intensity
had a positive impact on perceived Qol.

Results of the study conducted by Anokye et al. [31] suggest that higher levels of PA are associated
with better HRQoL (regression coefficient: 0.026 to 0.072). This relationship is consistent across different
measures and types of PA, although differences in the magnitude of HRQoL benefits associated with
objective and subjective (regression coefficient: 0.047) measures of PA are noticeable, with the former
measure being associated with a relatively better HRQoL (regression coefficient: 0.072).

Halaweh et al. [32] showed strong associations between higher levels of PA and all dimensions of
HRQoL. Values in all dimensions of HRQoL were significantly higher (p < 0.05) in the moderate and
high PA groups compared with the low PA group. Significant correlations were recorded between the
five dimensions of HRQoL and the level of PA (p < 0.001).

Krzepota el al. [33] and Chai et al. [14] found positive correlations between PA and the
psychological domain of Qol. There have been confirmed relationships between PA and factors
such as optimism and joy of life [34], visual attention [35], self-esteem [36], and reduced anxiety or
depression [37]. Additionally, Thiel et al. [38] found a significant positive association between PAL
and HRQL, particularly physical health.

Similar to our findings, another cross-sectional study conducted on adults from France reported a
positive trend of HRQoL scores across the four categories of leisure-time PA level [39].

Quehenberger et al. [40] and Kim et al. [41] found positive correlations between perceived health
condition and the level of PA. This can be justified by the proven positive impact of physical exercise
of an appropriate duration, frequency, and intensity on health condition in adults [42,43]. Perceived
health condition, however, does not only depend on one’s objective health status, but is also determined
by psychological and cultural factors, such as one’s lifestyle or socioeconomic status.

The present study has some strengths and weaknesses. Its main advantage is the broad age range
of respondents (30–45 years) in comparison with many earlier studies. Few similar research studies
have been published on Central European populations, and studies of possible correlations between
PA and Qol in respondents divided according to their sex are also very rare.

Some limitations of the present study have to be mentioned. Our findings are certainly limited by
the relatively small sample size and the uncontrolled nature of the study design. The small sample size
may decrease the power to detect statistically significant results in general. In addition, one drawback
of the study is the limitation of the study population to a single city and the application of the short
version of the IPAQ.

5. Conclusions

A low impact of PA on Qol can result from the complexity of the notion of Qol itself.
The differences in the number of respondents in groups assessing their PA and Qol differently

were statistically significant among both men and women.
Since improvement of Qol is one of the main strategic development goals of cities or regions,

raising PAL in municipal communities should also be accounted for in these strategies.
At the Brasov City level, there are no policies directed towards leisure sports, and local authorities

focus their attention on performance sport (professional).

Author Contributions: G.B. conceived and designed the experiments, performed the experiments, analyzed the
data and wrote the paper.
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