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Objectives: The present study aimed to  identify levels of  physical activity (PA) 

among the Spanish population with asthma and chronic obstructive pulmonary 

disease (COPD) overlap (ACO). A further aim was  to analyse differences in PA 

levels by sex, age, education, marital status, cohabiting, smoking habits, alcohol 

consumption and body mass index (BMI). 

 Methods: In this cross sectional study, data from the Spanish National Health 

Survey 2017 were analysed. A total of 198 people with ACO aged 15-69 years 

were included in the analyses. The short version of the international physical 

activity questionnaire (IPAQ) was used to measure total PA (MET·min/week). PA 

was further classified as low, moderate and high, and analysed according to sample 

characteristics.  Data were analysed using the Mann-Whitney U test, Kruskal-

Wallis H test and chi squared test. Statistical significance was set at p<0.05.  

Results: People with ACO engaged in a mean volume of 2038.1 MET·min/week. 

Those aged 30-60 years and those with normal weight were significantly more 

active than those aged ≥60 and those with obesity. When classifying PA level in 

low, moderate and high, results showed no significant differences between sample 

characteristics. Overall, moderate and high levels of PA were the most and least 

frequent levels (48.0% and 16.2%, respectively). 

Conclusions: More than three out of ten Spanish adults with ACO do not achieve 

PA recommendations. Therefore, it is recommendable to implement programs to 

raise awareness of the importance and benefits of PA among the Spanish 

population with ACO, and such programs should focus on older adults with ACO 

who are obese.  
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Introduction 

Asthma and chronic obstructive pulmonary disease (COPD) are two of the five major 

respiratory diseases, established by the Forum of International Respiratory Societies 

(FIRS) (1). Both of these conditions are important public health problems owing to their 

increasing prevalence, high morbimortality and socioeconomic burden (2,3). In 2019, the 

Global Burden of Disease (GBD) study found a worldwide prevalence of asthma and 

COPD in the general population of 3.50% (3.40% males, 3.60% females) and 2.85% 

(2.85% males, 2.86% females), respectively (4). A previous analysis of the GBD study in 

2015 (5) identified  a 44.2% increased prevalence and an 11.6% increased risk or 

mortality from COPD between  1990 to 2015. In relation to asthma, the prevalence 

increased by 12.6% but mortality decreased by 26.7% between 1990 to 2015.  Moreover, 

both asthma and COPD showed a decrease in age-standardised death and prevalence 

during this time-period. 

These diseases are characterized by chronic respiratory symptoms and airflow 

limitation, but there are some differences between them. Symptoms of asthma vary over 

time in intensity and improve with the use of bronchodilators or even spontaneously, so 

expiratory airflow limitation is variable (2). COPD is characterized by persistent 

expiratory airflow limitation and respiratory symptoms with or without bronchodilator 

reversibility (3). Moreover, the onset of asthma tends to be before the age of 40 years 

while COPD is normally after 40 years and generally in those who have history of 

smoking or other toxic exposure. A systematic review and meta-analysis on the global 

burden of COPD found a prevalence of COPD of 9.7% in people aged 40 or over, while 

people younger than 40 revealed a prevalence of 2.7% (6).  However, some patients have 



persistent airflow limitation and clinical features of both diseases (2). Previous studies 

have used the term ACOS (Asthma COPD Overlap Syndrome) to describe these patients 

(7,8), but the latest updates of the Global Initiative for Asthma (GINA) (2) and the Global 

Initiative for Chronic Obstructive Pulmonary Disease (GOLD) (3) used the term Asthma-

COPD overlap (ACO) or asthma + COPD. It is important to underline that these terms do 

not mean a new single disease but a term to describe the combination of both asthma and 

COPD. 

The prevalence of ACO in Italian and North Carolina general populations has 

been identified to be approximately 2% (9,10), while a prevalence of approximately 21% 

has been identified for asthma patients and COPD patients (11). However, it should be 

noted that it is difficult to distinguish ACO patients from COPD patients, especially in 

smokers and older adults, and thus in these prevalence statistics some ACO patients may 

be categorised as having COPD. 

Patients with ACO are more likely to have respiratory symptoms (12,13), worse 

lung function (13), more frequent exacerbations and hospitalizations (12–14) and worse 

general health status (13), compared with those with only COPD. Therefore, the risk of 

mortality is higher in those with coexisting asthma and COPD.  

Regular and sustained participation in physical activity (PA) is beneficial in both 

primary and secondary prevention of several chronic diseases (15–17). However, there is 

a lack of evidence in relation to the potential health impact  of PA among ACO patients. 

Importantly, PA has been shown to be beneficial in asthma control (18,19) and also 

improving quality of life and reducing exacerbations in people with COPD (20,21). 

Literature surrounding PA behaviour in people with ACO is scarce. One study 

among Canadian adults found that ACO patients engaged in lower levels of PA than their 

healthy peers and were more likely to engage in no PA (22). Another investigation found 



that Spanish adults (aged 40-80 years) with ACO exhibited lower levels of  PA in 

comparison to adults with COPD only (12); however, only 67 subjects with ACO 

participated in this study and thus the representation of the findings is limited.   

Given this background, the aim of the present study was to determine PA levels 

in a large representative sample of people with ACO residing in Spain and to analyse the 

differences according to sex, age, level of education, marital status, cohabiting, smoking 

habits, alcohol consumption and body mass index (BMI).  

It is hypothesized that Spanish ACO patients will participate in low levels of PA 

and that their total weekly amount of PA will be lower than their peers with only COPD 

or only asthma. It is also hypothesised that PA will be lower in women, in older adults, 

in tobacco and alcohol consumers, in those with lower education and in those with a 

higher BMI. 

Methods 

Study design 

The present study utilized a cross sectional design and was carried out in 

accordance with the Strengthening the reporting of observational studies in epidemiology 

(STROBE) statement (23). 

Setting 

The Spanish National Health Survey was carried out in Spain between October 

2016 and October 2017 (24). Details of the survey methods have previously been 

published elsewhere (25). In brief, a stratified three-stage sampling method was used to 

select the participants. Firstly, census sections were considered, secondly the family 

dwellings were selected by systematic sampling, and finally an adult (15 years or more) 

was randomly selected from each dwelling by using the random Kish method. The 



method of data collection was computer-assisted personal interviewing (CAPI), 

conducted in the participant’s dwellings. It consisted of a personal interview in which the 

interviewer used an electronic device to complete the answers. The present research was 

performed in compliance with the Declaration of Helsinki of the World Medical 

Association. Data from the Spanish National Health Survey are public and anonymised 

and thus ethical approval to analyse the data is not required (25). Nevertheless, the present 

study was approved by the Ethical Research Committee of the University of Murcia. 

Participants  

A total of 23,089 people residing in Spain completed the survey, of which 17,777 

people answered the PA questionnaire. Those adults older than 69 years were excluded, 

since they did not complete the International Physical Activity Questionnaire (IPAQ) 

short form because IPAQ is specific for the age range of 15-69 years. Finally, the 198 

people (120 women and 78 men) with ACO residing in Spain that had answered the PA 

questionnaire were included in the present analyses.  The inclusion criteria were: 1) 

affirmative answer to the question: “Have you ever been diagnosed with asthma by a 

physician?”, 2) affirmative answer to the question: “Have you ever been diagnosed with 

COPD by a physician?”, 3) completion of the PA questionnaire. Self-reported diagnosis 

of chronic conditions is widely used and accepted in epidemiological studies (26). In 

particular, self-reported diagnosis of asthma and COPD are valid methods (27,28) and 

have been frequently used  in previous literature (29-31). Before responding to the 

questions, all participants were informed about the confidentiality of the survey. 

Variables 

Participants completed a questionnaire that included sociodemographic questions 

(age, sex, education, marital status, smoking habits and alcohol consumption), physical 



characteristics (weight and height) and quantity of PA. The selection of the 

sociodemographic variables was based on the data available in the survey and on 

previously identified correlates of PA in the general adult population (32,33). 

Physical activity 

The IPAQ short form was used to measure PA (full survey 

https://sites.google.com/site/theipaq/) (34). This instrument was primarily designed for 

population surveillance of PA among adults, and it has been developed and tested for use 

in adults (15-69 years), until further development and testing is undertaken, the use of 

IPAQ with older and younger age groups is not recommended (35). IPAQ has been 

validated in adult populations from different countries showing acceptable validity 

(ρ=0.30, 95% CI: 0.23-0.36) and reliability (Spearman’s ρ=0.81, 95% CI: 0.79-0.82) (36). 

PA level was calculated following the formula for computation of MET·minutes/week, 

established by the guidelines for data processing and analysis of the IPAQ (35). 

Subsequently, PA level was classified in: low (less than 600 MET·min/week), moderate 

(at least 600 MET·min/week) and high (at least 3000 MET·min/week), according to the 

same guidelines. 

Sociodemographic variables 

Age was divided into three groups: less than 30 years, from 30 to 60 years, and 

60 years or older. Education level was based on the highest educational level achieved 

and was categorized according to the Spanish Classification of Education Levels as level 

A (≤ 1st period secondary), level B (2nd period secondary and post-secondary -not tertiary-

), and level C (tertiary) (37). Marital status was categorised as married and not married 

(single/widow/divorced/separated). Cohabiting was categorised as living as a couple 

(yes) or not living as a couple (no). Alcohol consumption was treated as a dichotomous 



variable: yes or no, considering as no consumption those who had not drunk alcohol in 

the last 12 months. Smoking habits were categorized into three groups: never, former and 

current smoker (38). Height and weight were self-reported and used to calculate BMI as 

weight in kilograms divided by height in meters squared. BMI was classified as 

underweight (<18.5 kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25-30 kg/m2) 

and obesity (>30 kg/m2), according to the methods established by the Spanish National 

Health Survey (25). 

Data analysis 

Descriptive statistics (frequency and percentage) were used to describe sample 

characteristics.  Normality of  data were confirmed using chi-squared tests for categorical 

variables and Kolmogorov-Smirnov tests for continuous variables. The variables sex, age, 

level of education, BMI, alcohol, quantity of PA and PA classification had a 

nonparametric distribution, whereas marital status, living in couple and smoking habits 

had a parametric distribution. To describe the total amount of PA (MET·min/week) 

according to sample characteristics, descriptive statistics (mean, standard deviation and 

median) were used. Statistical significance was calculated with Mann-Whitney U test for 

dichotomous variables (sex, marital status, cohabiting, alcohol consumption) and 

Kruskal-Wallis H test for polytomous variables (age, education level, smoking habits, 

BMI) with Bonferroni correction for pairwise comparisons. Significant differences 

between the different groups of PA and pairwise comparisons were analyzed by chi-

squared test.  The effect size was calculated using eta squared for Mann-Whitney U test, 

epsilon squared for Krukal Wallis H test and Cramer’s V for chi squared test. The 

different measures of effect size used were classified as follows: effect size of eta squared 

was classified as small (0.01), medium (0.06) and large (0.14); effect size of epsilon 

squared was classified as negligible (0.00-0.01), weak (0.01-0.04), moderate (0.04-0.16), 



relatively strong (0.16-0.36), strong (0.36-0.64) and very strong (0.64-1.00); effect size 

of Cramer’s V was classified as small (0.1), medium (0.3) and large (0.5) (39). Pearson 

Correlation was applied to measure the correlation between PA and age. 

Statistical significance was set at p<0.05 (CI=95%). Analyses were carried out 

with the Statistical Package for Social Sciences version 23 (SPSS, International Business 

Machines Corporation, Armonk, NY, USA). 

Results 

A total of 198 adults with ACO residing in Spain (120 women and 78 men) participated 

in this study. Participant’s mean age was 50.0 (SD: 14.9, range: 15-69; Mo: 66). Sample 

characteristics are shown in Table 1. 

[Table 1 near here] 

The total amount of participants’ PA (MET·min/week) is shown in Table 2. Only 

the variables age and BMI showed significant differences between groups. In relation to 

age, significant differences were found between participants aged 30-60 and those aged 

60 or over, with those aged 30-60 years’ the most active. However, when Pearson 

Correlation was applied, the association between age and total  PA was not significant 

(r= -0.102; p=0.151). 

[Table 2 near here] 

According to BMI, people with normal weight were significantly more physically 

active than those with obesity. Considering the other variables, results showed that men, 

participants with higher education level, married, living as a couple, current smokers and 

alcohol consumers were the most physically active in their groups, but these differences 

were not significant.  



Table 3 shows the frequency (percentage) of participants who engage in low, 

moderate and high PA levels, according to sample characteristics. A low level of PA was 

most frequent in women, in participants aged 60 and over, in those with level A of 

education, in those not married, in those who never smoke, in those who drank alcohol 

and in overweight and obese people. Nevertheless, these differences between subgroups 

were not significant and the effect size was small for all variables.  

Considering the whole sample, differences in PA level categories were 

significant. Pairwise comparisons established these differences between those who 

engage in high and moderate levels of PA and between those who participate in high and 

low levels of PA. Moderate level was the most frequent (48.0%) and high level the least 

frequent (16.2%). 

[Table 3 near here] 

Discussion 

The present cross-sectional study found in a large sample of Spanish people with ACO 

that they engaged in an average of 2038.1 MET·min/week of PA, predominantly at a 

moderate level. Therefore, these participants achieved the PA recommendations of the 

Centres for Disease Control and Prevention (40) and the World Health Organization (41), 

600 MET.min/week. Nevertheless, the quantity of PA in Spanish with ACO is lower than 

the total amount observed in the reliability and validity study of the IPAQ, where an 

average of 2514 MET·min/week were found in people aged 18-65 years from 12 different 

countries (36). Similarly, in a large prospective cohort study among UK adults aged 40-

69 years, those with chronic respiratory diseases engaged in significantly less moderate 

PA than those without chronic diseases (637 min/week vs 705 min/week) (42).  



Contrary to our hypothesis, when the total amount of PA of Spanish people with 

ACO of the present study is compared with their peers with only COPD (29), a higher 

level is found among those with ACO (2038.1 vs 1684.8 MET·min/week). These results 

concur with Xavier et al. (43), who found significantly higher levels of total daily life PA 

in 11 patients with ACO than in 11 patients with COPD (5428 vs 3599 steps/day). These 

outcomes can be explained based on the results found by Park et al. (44), which 

determined that patients with ACO had better quality of life, due to a reduction of required 

hospital admission in comparison with their peers with COPD alone. Therefore, they 

suggested that ACO was characterized by less severe symptoms, which explained rare 

severe exacerbation and the possibility of lung function recovery. Contrary, Menezes et 

al. (45) found that ACO was associated with higher risk for exacerbations, 

hospitalizations and worse perception of general health status compared with those with 

only COPD. These findings could explain the results found in Miravitlles et al., where 

Spanish adults with both asthma and COPD (n=67) exhibited significantly reduced PA 

than their peers with COPD alone (n=318) (12). Another study carried out in Canadian 

adults (n=68578) also showed that adults with ACO (n=1569) had a reduced PA level 

than those with only COPD (n=3118) (22). However, these studies only included 

participants over 40 years, then, comparisons should be taken carefully.  

Nevertheless, in both Spanish with COPD (29) and Spanish with ACO (present 

analyses), the percentages of participants who engaged in a moderate level of PA were 

very similar (47.5% vs. 48.0%). However, the percentage of people with ACO who 

participated in low levels of PA was slightly higher than in those with only COPD (37.9% 

vs. 35.9%).  

In contrast, when comparing PA levels in Spanish people with ACO with those 

with only asthma, ACO patients of the present study exhibited a lower weekly amount of 



PA (30) (2038.1 vs 2228.9 MET·min/week). These results verified our previous 

hypothesis. Moreover, the percentage of asthma patients engaging in low levels of PA 

was lower (35.9% in ACO vs 31.6% in asthmatics).  

To the authors’ knowledge, this is the first study that establishes the levels of PA 

in adults with ACO analysing the differences according to sex, age, marital status, 

cohabiting, education level, BMI, smoking habits and alcohol consumption. The findings 

of the present study reveal significant differences in the total amount of PA only between 

age groups and BMI groups. Those aged 60 or over and those obese were physically less 

active than their younger and normal weight peers, which verified the initial hypothesis. 

However, contrary to our hypothesis, no significant differences were found according to 

sex, tobacco and alcohol consumption. Comparing with other studies analysing only 

COPD or only asthma, some differences were found. Other studies among Spanish with 

only COPD (29,46) or only asthma (30), showed that women with COPD or asthma were 

less active than men.  The present study found also found a low level of PA in women, 

but this difference was not significant. There is no existing literature about why women 

with only COPD or only asthma practise less PA than men, or why these differences were 

not significant in ACO patients. However, regarding other diseases, for example diabetes, 

the barriers to practise PA were lack of time, lack of knowledge and health limitations; 

importantly, health limitations was identified as the most important barrier in women but 

not in men (47).  Another study focusing on  barriers to PA in people with diabetes 

residing in Spain reported that the barrier of having too much work was significantly more 

important in women than in men (48). 

 In relation to age, ACO patients aged 30-60 years were physically more active 

than those older than 60.  Indeed, a recent study which analysed influence of age on level 



of PA in Brazilian adults (n=808), concludes that PA level declines with advancing age 

(49).     

Regarding BMI, the present study shows that normal weight participants were 

significantly more active (3014.7 MET·min/week) than obese participants (1127.1 

MET·min/week). This concurs with the results found in other studies among adults with 

only COPD (29,50) and only asthma (30,51). Therefore, it is necessary to consider BMI 

when analysing PA level in ACO patients due to the fact that a higher BMI is normally 

related with other chronic diseases like cardiovascular diseases, diabetes or cancer, and 

the presence of these comorbidities could be one of the reasons of lower PA levels.  

A recent study that compared the effects of a high-intensity exercise training on 

subjects with COPD and ACO determined that the benefits were similar in both groups, 

indicating improvements after the 12-week high-intensity training program on exercise 

capacity assessed by the 6 minute walk test (COPD: 43m; ACO: 52m), peripheral muscle 

strength (quadriceps femoris improvements: 4kg (COPD), 3kg (ACO); biceps and triceps 

brachialis improvements: 3kg (ACO), 4kg (COPD)), inspiratory muscle strength (COPD: 

7cmH2O; ACO: 9cmH2O), functional status (COPD: -3 points; ACO: -4 points) and 

quality of life (-4.3 points; ACO: -12 points) (52). However, it is important to specify that 

those with acute exacerbations in the last month were excluded and diagnosis of ACO 

was adapted from Sin et al. (53), which is different from the present study.  

The main strengths of this study are the use of an international and validated 

questionnaire to evaluate PA level and the use of a representative sample of Spanish 

population. The Spanish National Health Survey selected a sample of approximately 

37,500 dwellings distributed in 2,500 census sections. Thus, estimates with good 

reliability at national level were guaranteed. However, findings from this study should be 

considered in light of its limitations. IPAQ is a reference instrument in measuring a 



population’s PA level, but it is self-reported and people could over or under estimate their 

PA level. Another potential limitation is the self-reported diagnosis of ACO. We had no 

access to participant’s medical history, we only had the confirmation of the participants 

of having been diagnosed with asthma and COPD by a physician. Furthermore, as it was 

a cross-sectional study and not a randomized controlled trial, the association can be 

demonstrated, but not the causality. In future research, it is recommendable to use 

accelerometers in order to objectively measure PA and to take into account the unified 

criteria for the diagnosis of ACO between the Spanish COPD Guidelines and the Spanish 

Guidelines on the Management of Asthma (54). 

Conclusion 

On average, Spanish people with ACO have a moderate PA level but, it is important to 

note that more than three out of ten Spanish people with ACO do not achieve PA 

recommendations. Therefore, it is recommendable to implement programs to raise 

awareness of the importance and benefits of PA among those with ACO residing in Spain. 

These programs should focus on older adults and those who are obese. 
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Table 1. Sample characteristics 
Total sample (n=198) N % 

Sex Women 

Men 

120 60.61 

78 39.39 

Age <30 23 11.62 

 30-60 109 55.05 

 ≥60 66 33.33 

Education level Level A 121 61.11 

 Level B 32 16.16 

Level C 45 22.73 

Marital Status Married 100 50.51 

 Not Married 98 49.49 

Living in couple Yes 102 52.04 

No 94 47.96 

 Missing 2  

BMI Underweight 4 2.08 

Normal weight 68 35.42 

Overweight 63 32.81 

 Obesity 57 29.69 

 Missing 6  

Smoking Current  60 30.30 

Former 59 29.80 

Never 79 39.90 

Alcohol last 12 

month 

Yes 116 58.89 

No 82 41.41 

N: sample size; %: percentage; Level A: 1st period secondary; Level B: 2nd period secondary 

and post-secondary (not tertiary); Level C: tertiary; BMI: body mass index.  

 

 
 
 
 
 
  



Table 2. Total amount of Physical Activity in Met·min/week, according to sample 
characteristics. 

n: Sample size; Av: Average; SD: Standard Deviation; Med: median; Level A: 1st period 

secondary; Level B: 2nd period secondary and post-secondary (not tertiary); Level C: 

tertiary; BMI: body mass index; Superscripts indicate significant differences between 

groups; p-values was based on Mann- Whitney U test and Kruskal Wallis H test. ES: Effect 

size was based on eta squared for Mann-Whitney U test and epsilon squared for Kruskal 

Wallis H test. *Statistical significance at p<0.05.  

 

 

 

 

  n Av SD Med p ES 

Sex Women  120 1813.2 3015.2 990.0 
0.645 0.001 

Men  78 2384.2 4852.2 1014.8 

Age 1. <30 23 2309.3 3304.3 1032.0 

0.040* 0.033 2. 30-603 109 2475.5 4724.0 1386.0 

3. ≥602 66 1221.3 1724.3 693.0 

Education level Level A 121 2078.3 4581.5 924.0 

0.118 0.022 Level B 32 1767.5 2330.8 1386.0 

Level C 45 2122.4 2236.3 1386.0 

Marital Status Married  100 2448.9 4958.5 1308.0 
0.506 0.002 

Not Married  98 1318.9 2134.5 858.0 

Living in couple Yes 102 2448.5 4971.3 1097.3 
0.847 0.000 

No 94 1603.3 2016.0 954.8 

Smoking Current 60 2730.6 5560.1 717.8 

0.981 0.000 Past 59 1529.5 1887.9 1230.0 

Never 79 1892.1 3269.4 990.0 

Alcohol 

(last 12 months) 

Yes 116 2138.1 3765.1 1053.0 
0.460 0.003 

No  82 1896.7 3970.7 990.0 

BMI 1. Underweight 4 3374.3 5222.8 1204.5 

0.026* 0.047 
2. Normal weight4  68 3014.7 4777.0 1386.0 

3. Overweight 63 1890.3 4080.9 1155.0 

4. Obesity2 57 1127.1 1504.3 693.0 

Total   198 2038.1 3843.5 990.0   



Table 3. Classification of PA level following IPAQ guidelines, according to sample 
characteristics. 

  

n 

PA Level   

Low1 Mod2 High3 p V  

Sex Women 120 44 (36.7) 58(48.3) 18(15.0) 
0.853 0.040 

Men  78 27(34.6) 37(47.4) 14(17.9) 

Age <30 23 9(39.1) 10(43.5) 4(17.4) 

0.163 0.128 30-60 109 32(29.4) 55(50.5) 22(20.2) 

≥60  66 30(45.5) 30(45.5) 6(9.1) 

Education 

level 

Level A  121 47(38.8) 58(47.9) 16(13.2) 

0.411 0.100 Level B  32 12(37.5) 15(46.9) 5(15.6) 

 Level C 45 12(26.7) 22(48.9) 11(24.4) 

Marital 

Status 

Married  100 34(34.0) 50(50.0) 16(16.0) 
0.831 0.043 

Not Married  98 37(37.8) 45(45.9) 16(16.3) 

Living in 

couple 

Yes 102 37(36.3) 48(47.1) 17(16.7) 
0.989 0.011 

No 94 34(36.2) 45(47.9) 15(16.0) 

Smoking Current  60 21(35.0) 25(41.7) 14(23.3) 

0.370 0.104 Ex 59 21(35.6) 32(54.2) 6(10.2) 

Never 79 29(36.7) 38(48.1) 12(15.2) 

Alcohol 

(last 12 m) 

Yes 116 40(34.5) 53(45.7) 23(19.8) 
0.249 0.119 

No  82 31(37.8) 42(51.2) 9(11.0) 

BMI Underweight 4 2(50.0) 1(25.0) 1(25.0) 

0.125 0.161 
Normalweight 68 20(29.4) 30(44.1) 18(26.5) 

Overweight 63 24(38.1) 30(47.6) 9(14.3) 

Obesity 57 21(36.8) 32(56.1) 4(7.0) 

Total  198 71(35.9)3 95(48.0)3 32(16.2) <0.001* - 

Values are expressed in Frequency (%). n: Sample size; Level A: 1st period secondary; Level B: 

2nd period secondary and post-secondary (not tertiary); Level C: tertiary; V:Cramer’s V 

*Statistical significance at p<0.05 
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