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Abstract
Objectives The aim of this study is to examine gender differences in physical activity status and knowledge of physical 
activity guidelines in University staff and students.
Methods 820 survey respondents, 419 males and 401 females (Age: mean 30 ± 12, median 24 years; Weight: mean 
73.4 ± 15.8 kg; Stature: mean 172.1 ± 10.2 cm) were recruited via internal email. All participants completed a self-admin-
istered online format of the Global Physical activity Questionnaire.
Results Less females were regularly active than males in students (p ≤ 0.001; Cramer’s V = 0.232 [small]), and staff (p = 0.003; 
Cramer’s V = 0.249 [small]). Overweight BMI incidence was greater among male students (p = 0.014; Cramer’s V = 0.13 
[small]), and staff (p = 0.007; Cramer’s V = 0.31 [large]). A total of 43% of males and 29% of females were overweight or 
obese. No significant difference between genders for PA recommendations knowledge was observed (students; p = 0.174; 
Cramer’s V = 0.054 [trivial], staff; p = 0.691; Cramer’s V = 0.035 [trivial]). No significant difference between genders for 
disease incidence was observed (students; p = 0.894; Cramer’s V = 0.005 [trivial], staff; p = 0.237, Cramer's V = 0.101 [small]).
Conclusions Males had greater levels of PA participation and incidence of overweight BMI compared to females. These 
findings suggest PA status alone does not determine BMI status. Further investigation is needed to determine factors related 
to BMI status.
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Introduction

It has been widely documented that physical activity (PA) 
levels start to decline in adolescence and adulthood [1, 2], 
leading to subsequent increases in body weight [3, 4]. PA is 
defined as any bodily movement produced by the contraction 
of skeletal muscle that increases energy expenditure above 
a basal level [5]. PA is fundamental to the health and well-
being of individuals with benefits including decreased levels 
of depression and anxiety and a decreased risk of non-com-
municable diseases (NCD) [6, 7]. In addition, compelling 
evidence suggests prolonged sedentary behaviour is linked 

with increased risks of several chronic adverse health con-
ditions including type 2 diabetes mellitus, colon and breast 
cancers, coronary heart disease and increased mortality rate 
[8]. Physical inactivity is deemed to be the cause of an esti-
mated 10% of all deaths caused by NCD’s [9].

Despite the reported benefits of PA to health and 
wellbeing [6, 7] a substantial decline in PA levels glob-
ally has been reported in recent years, for reasons such 
as increased use of entertainment technology [10]. This 
global pandemic of physical inactivity has become a major 
economic burden, conservatively estimated to cost $53.8 
billion across healthcare systems worldwide in 2013 [11]. 
For example, inactive individuals on average spend 38% 
more days in hospital compared to active individuals and 
use significantly more healthcare resources [12]. A major 
cause for concern is the number of people not meeting 
the minimum recommendations for PA; evidence suggests 
a staggering 31% of the world’s population do not meet 
these minimum recommendations [13], as set out by the 
Center for Disease Control and Prevention (CDC) and The 
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American College of Sports Medicine (ACSM) of 30 min 
of moderate to intense PA on 5 or more days per week 
[14]. The ACSM stated the aim of the 1995 PA recommen-
dations was to encourage PA participation by providing a 
clear and concise public health message [15]. In addition, 
the current PA guidelines outlined by The World Health 
Organization (WHO) since 2008 state that adults (includ-
ing the elderly population) should partake in a minimum 
of 150 min of moderate to intense aerobic PA per week 
[16]. However, in addition to the lack of overall PA, evi-
dence suggests that there is a lack of knowledge of these 
PA guidelines, which are well established; for example, 
Knox et al., (2013) reported only 18% of responders of 
the national survey in the UK were aware of these guide-
lines, in addition to only 11% of a 2007 sample who accu-
rately recalled the previous PA recommendations [17]. 
However, promising evidence in China has shown that 
increased awareness of PA recommendations is associated 
with higher PA levels [18]. Exploring national awareness 
is important for future policy intervention, however no 
recent examination of Irish knowledge of PA guidelines 
or PA choices is available.

Future predictions for Ireland are not positive when it 
comes to health status; for example, a recent study estimates 
that by 2025, obesity is projected to increase in 44 countries, 
with the highest prevalence projected for Ireland at 43% 
[19]. As obesity and higher body weight is strongly linked 
with a lack of PA and a sedentary lifestyle [20], it is impor-
tant to gain an understanding of why PA recommendations 
are not widely adhered to understand and address the issues. 
Interestingly, studies have shown gender differences exist in 
meeting the risk factors for NCD and perhaps should be con-
sidered separately; women were shown to have greater levels 
of inactivity and participated in less moderate-to-vigorous 
PA compared to men [21, 22]. Similar gender differences 
in PA levels have been displayed among children, adoles-
cents, and adults, reporting males overall to engage in higher 
levels of PA compared to females [23, 24]. However, there 
remains a lack of current evidence within Ireland and spe-
cifically within University populations. Previous epidemiol-
ogy studies have focused on data available from children in 
primary and secondary school [25–27], as well as from the 
general population [13, 28, 29]. It is important to gather data 
on PA levels from University populations as this period of 
adolescence to adulthood is often a pivotal transition, with 
PA levels in individuals at adolescence often reflected in 
adulthood [30]. In addition, we took the opportunity to also 
survey staff at University level and given that there is likely 
to be major lifestyle differences between students and staff 
in this University environment, we opted to consider these 
groups separately. Therefore, the aim of this study was to 
examine differences in gender when comparing self-reported 
PA choices, BMI, health-related disease state and knowledge 

of PA guidelines, in staff and students within an Irish Uni-
versity. We hypothesised that males would be more active 
than females.

Methods

Participants

The survey was distributed via internal email to over 5000 
staff and students at TU Dublin – Tallaght Campus, Dublin, 
and 820 completed the survey (Age: mean 30 ± 12, median 
24 years; body mass: mean 73.4 ± 15.8 kg; Stature: mean 
172.1 ± 10.2 cm). Male 419, Female 401. A sufficient rep-
resentation of each year group and staff/postgraduate groups 
were observed (Year 1 = 267, year 2 = 146, year 3 = 134, year 
4 = 96, postgraduate = 39, staff = 138). Participants were 
required to be over 18 years of age and digital informed 
consent was obtained at the beginning of the survey. Ethical 
approval was granted by the TU Dublin Ethics Committee.

Experimental design

A self-administered format of the Global Physical Activ-
ity Questionnaire (GPAQ) was adapted on Survey Mon-
key to assess the levels of physical activity of respond-
ents based on the original versions (available at http:// 
www. who. int/ chp/ steps/ GPAQ/ en). The English version 
was adapted to a self-administered online survey format 
by rewording sentences such as ‘Next I am going to ask 
you…’ which are not appropriate in a self-administered 
version. English is the first language in Ireland, and this 
survey has been found to have fair to moderate validity 
in Europe [31]. Self-reported BMI has been found to be 
highly correlated to measured BMI (r = 0.87; N = 4566) 
but an under-reporting bias of 1.16 BMI is observed 
[32]. Respondents were asked to provide height (cm) and 
weight (kg), year of study (or staff/postgraduate), age, 
and were also asked the following: (1) “Have you ever 
been professionally diagnosed with any of the follow-
ing (please tick all that apply): Obesity, Type 2 Diabe-
tes Mellitus, Joint problems due to inactivity or being 
overweight, High blood pressure, High Cholesterol, 
Osteoporosis (low bone mass), Cardiovascular disease, 
Stroke, None. (2) “Do you believe that you are meeting 
recommended adult guidelines for regular physical activ-
ity?” (Please select one answer): Yes / No / I don’t know. 
(3) “Please state what you believe the current minimum 
guidelines for adult physical activity (per week) to be”: 
(Open text response). The survey took no longer than ten 
minutes to complete. Data collected were anonymised 
and protected in line with departmental policies and 

http://www.who.int/chp/steps/GPAQ/en
http://www.who.int/chp/steps/GPAQ/en
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procedures at all times. The data that support the find-
ings of the study are openly available in OSF at https:// 
osf. io/ n54sy/? view_ only= 07cd2 cb96a 6641d 3aa41 9c2b4 
2b65e 5d.

Data processing

Following data capture, all non-completed surveys were 
eliminated from the final respondents list. GPAQ data 
were cleaned according to the GPAQ analysis guide of 
the WHO [16]. We calculated min/week spent in moder-
ate and vigorous activities as well as the MET-min/week 
(metabolic equivalent); one MET is equal to the energy 
expended during rest (3.5 mL  O2/kg/min). BMI was cal-
culated from height and weight metrics using the equation 
BMI = kg/m2 where kg is a person's weight in kilograms 
and  m2 is their height in metres squared. BMI was then 
categorised as < 18.5 = underweight, 18.5–24.9 = Normal 
weight, 25–29.9 = overweight, > 30 = obese.

To evaluate knowledge of PA guidelines, respond-
ents were required to state either the CDC and ACSM 
guidelines of “30 min of moderate to intense PA on 5 
or more days per week” [14], or otherwise the WHO 
guidelines of “a minimum of 150 min of moderate to 
intense aerobic PA per week”; failure to list either com-
mon guideline was considered as a lack of knowledge of 
these guidelines, and respondents were listed as either 
knowledgeable or unknowledgeable in this regard. We 
categorised participants into “Regularly Active” if they 
self-reported ≥ 150 min of moderate or vigorous (worth 2 
moderate minutes) physical activity per week. Finally, the 
prevalence of each disease type was summed.

Data analysis

Before analysis, we grouped respondents into either “stu-
dents” (Years 1, 2, 3, 4 and postgraduates; N = 682), or 
“staff” (N = 138). To examine the differences between 
genders, a series of three-way chi-square test of associa-
tion (crosstabulations) were conducted on dependent vari-
ables comparing males and females with students/staff as 
the third layer binary variable. Strength of association was 
reported using Cramer's V; Cohen [33] suggested the fol-
lowing guidelines for interpreting Cramer's V; if Df = 1, 
Small > 0.1, Medium (Moderate) > 0.3, and Large > 0.5. 
if Df = 3, Small > 0.06, Medium (Moderate) > 0.17, and 
Large > 0.29. If cell frequencies were less than five for Chi 
squared tests, we implemented a Fisher’s Exact test instead. 
We also conducted a series of Mann Whitney U tests to 
examine differences in the total minutes of moderate/vigor-
ous PA, as well as total METS, between genders, split by 
student/staff groups. All distributions of the scores for males 
and females were similar, as assessed by visual inspection. 
Statistical significance was accepted at α ≤ 0.05 (Statisti-
cal Package for the Social Sciences data analysis software 
V22.0, SPSS Inc, Chicago, Illinois, USA).

Results

A Chi-square test of association was conducted between 
gender and BMI category. There was a statistically sig-
nificant association between gender and BMI for students 
(χ2(3) = 10.58, p = 0.014, Cramer’s V = 0.13 [small]), and for 
staff (χ2(3) = 12.258, p = 0.007, Cramer’s V = 0.31 [large]). 
The BMI differences in gender can be observed in Fig. 1, 

Fig. 1  Comparison of BMI 
comparing male and female, 
divided into students / staff, 
presented as the frequency of 
observed cases. The percent-
age value represents incidence 
rate within the gender and 
student/staff category. BMI was 
categorised as < 18.5 = Under-
weight, 18.5–24.9 = Normal 
weight, 25–29.9 = Over-
weight, > 30 = Obese. There 
was a statistically significant 
association between gender and 
BMI for students (p = 0.014), 
and for staff (p = 0.007)

5.7%

63%

19%

12%

3.8%

55%

30%

11%

7%

59%

23%
11%

0%

39% 44%
16%

0

20

40

60

80

100

120

140

160

180

200

Underweight Normal Overweight Obese

Nu
m

be
r o

f c
as

es

Female (Student) Male (Student) Female (Staff) Male (Staff)

https://osf.io/n54sy/?view_only=07cd2cb96a6641d3aa419c2b42b65e5d
https://osf.io/n54sy/?view_only=07cd2cb96a6641d3aa419c2b42b65e5d
https://osf.io/n54sy/?view_only=07cd2cb96a6641d3aa419c2b42b65e5d


1286 Sport Sciences for Health (2022) 18:1283–1291

1 3

which identifies a higher frequency of males in the over-
weight group, for both students and staff. All descriptive 
statistics can be observed in Table 1.

We also examined knowledge of current PA recom-
mendations, with 105/308 (34%) males correctly reporting 
current guidelines compared to 88/375 females (23%) [69 
cases were unanswered]. A Chi-square test for independ-
ence was conducted between gender and knowledge of PA 
recommendations; there was no statistically significant dif-
ference between gender and knowledge of PA recommenda-
tions, for either students (χ 2(1) = 1.847, p = 0.174, Cramer's 
V = 0.054 [trivial]), or staff (χ 2(1) = 0.158, p = 0.691, Cram-
er's V = 0.035 [trivial]).

A Chi-square test for independence was also conducted 
between gender and being regularly active (minimum 
guidelines). There was a statistically significant associa-
tion between gender and being regularly active for students 

(χ2(1) = 36.698, p ≤ 0.001, Cramer's V = 0.232 [small]), and 
staff (χ2(1) = 8.527, p = 0.003, Cramer's V = 0.249 [small]). 
Overall, 278/419 (66%) of males participated regularly in 
PA compared to 172/403 (43%) females. In addition, we 
examined differences between gender for minutes of vigor-
ous and moderate PA; A Mann–Whitney U test identified 
that in students, median vigorous PA minutes was statisti-
cally significantly higher in males (60 min) than in females 
(0 min), U = 69,543, z = 6.817, p ≤ 0.001, but not different 
in staff; males (15 min) than in females (0 min), U = 2,450, 
z = 1.04, p = 0.298. Median moderate PA minutes in students 
was statistically significantly higher in males (90 min) than 
in females (60 min), U = 61,405, z = 2.472, p = 0.013, and 
also in staff; males (100 min) than in females (42.5 min), 
U = 2,864, z = 2.651, p = 0.008. Differences between genders 
for minutes of vigorous and moderate PA can be observed in 
Fig. 2. Total METS was also examined—A Mann–Whitney 

Table 1  Descriptive statistics for the study variables comparing males and females, divided by students/staff

Categorical variables are reported as frequencies, and continuous data as (Median [min–max])
BMI body mass index, METS metabolic equivalents

Variable Females (Students) 
(Total N = 328)

Males (Students) 
(Total N = 354)

Females (Staff) (Total N = 73) Males (Staff) (Total N = 65)

Age (year) 21 (17–62) 22 (17–62) 45 (22–66) 51 (28–67)
Body Mass (kg) 63.5 (44.4–144) 78 (50.8–135) 63 (44–102) 82 (55–110)
BMI (kg/m2) 23.00 (15.40–46.20) 24.25 (15.80–41.70) 23.15 (16.70–38.60) 25.90 (19.00–36.30)
Knowledge of guidelines (N) 65 (22%) 84 (26%) 23 (33%) 21 (36%)
Regularly Active (N) 143 (44%) 236 (67%) 29 (40%) 42 (65%)
Mins of Vigorous Activity (minutes) 0 (0–630) 60 (0–540) 0 (0–300) 15 (0–320)
Mins of Moderate Activity (minutes) 60 (0–630) 90 (0–630) 42.5 (0–450) 100 (0–560)
Total METS (METS) 480 (0–6480) 1200 (0–6360) 480 (0–2800) 800 (0–3600)
Disease incidence (total N) 40 (12%) 42 (12%) 15 (21%) 19 (29%)

Fig. 2  Comparison of median 
minutes of vigorous and 
moderate physical activity (PA) 
comparing male and female in 
students/staff
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U test identified that median Total METS in students was 
statistically significantly higher in males (1200) than in 
females (480), U = 74,607, z = 6.657, p ≤ 0.001, and also 
in staff; males (800) than in females (480), U = 2,958, 
z = 2.522, p = 0.012.

When we examined disease incidence between males 
(N = 419) and females (N = 403), overall, 61 males (14.6%) 
reported a disease incidence compared to 55 females 
(13.6%). There was no statistically significant differ-
ence between gender and disease incidence in students 
(χ2(1) = 0.018, p = 0.894, Cramer's V = 0.005 [trivial]), or in 
staff (χ2(1) = 1.396, p = 0.237, Cramer's V = 0.101 [small]). 
The distribution of specific diseases comparing gender can 
be observed in Table 2, where only a significant difference 
in cholesterol being higher in males in the staff cohort is 
observed. We also note that T2DM is also only present in 
males in this sample.

Discussion

The aim of this research study was to examine differences 
in gender when comparing self-reported physical activity 
status, BMI, health-related disease state and knowledge of 
PA guidelines, in staff and students within an Irish Univer-
sity. The findings of this study suggest that males were more 
likely to be overweight/obese with higher BMI overall com-
pared to females. A total of 43% of males were found to be 
overweight or obese compared to 29% of females. However, 
as hypothesised males were found to engage in significantly 
higher levels of PA compared to females both at student 
and staff level, despite no difference in knowledge of PA 
guidelines between both genders. In addition, no difference 
between genders was observed in disease incidences for 
either group.

The present research identified that males were more 
likely to be overweight that females in both staff and students 

which is in line with findings from the Healthy Ireland Sum-
mary Report (2019) [34]. This is also observed in 2016 
WHO reports in which European males overweight status 
was higher than European women [35], and this gender gap 
is thought to be increasing over time [36]. The overweight 
gender disparity is directly contradicting our findings on 
PA status where males are observed to have higher PA than 
females, and this suggests that either; gender responses to 
exercise may be different with respect to fat loss [37], or 
other factors outside of PA status may be responsible; for 
example, Kim and Shin (2020) suggest that males may be 
less concerned about their weight status or physical appear-
ance than women, perceive exercise for fat loss as “femi-
nine” or not have equal access to weight-loss programs that 
typically target women [36]. Therefore, future research 
should explore specific concerns with male obesity and the 
related factors.

This research study showed females participated in sig-
nificantly less minutes of vigorous PA compared to males, 
which has been similarly displayed in previous studies 
[38–40]. Differences in PA levels between genders has been 
extensively studied and research consistently suggests males 
participate in greater levels of PA compared to females [23, 
34, 42]. In 2019, an Irish health survey that found identical 
results to the present study reported that time restrictions 
are a key barrier to PA levels among adults. From this health 
survey 36% reported being too busy for PA due to work or 
study, 24% reported being too busy for PA due to caring for 
family and 7% reported being too busy for PA for other rea-
sons [43]. Therefore, the present study is in line with other 
national publications, whilst providing specific insight into 
University staff and students as a subgroup of the population.

Interestingly we did not see any substantial differences in 
PA activities between staff and students despite a significant 
median age gap between the groups (students = 21/22 years, 
and staff = 45/51 years, for females / males, respectively). 
We would have expected a lower value for meeting the PA 

Table 2  Distribution of specific health-related diseases between genders for both students and staff, and Fishers Exact test significance (two-
sided) for each group

T2DM Type 2 Diabetes Mellitus, CVD Cardiovascular Disease

Disease (health related) Male (student) Female (Stu-
dent)

Fisher’s Sig (P) Male (staff) Female 
(staff)

Fishers Sig (P)

High Blood Pressure 13 17 0.356 7 8 1.00
Obesity 9 10 0.817 2 3 1.00
Joint issues 4 6 0.533 0 1 1.00
Cholesterol 22 13 0.225 13 5 0.025
T2DM 5 0 0.062 2 0 0.220
CVD 2 4 0.435 0 0 N/A
Osteoporosis 3 5 0.491 0 1 1.00
Stroke 1 1 1.00 0 0 N/A
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guidelines in the staff cohort, but the ratio of those meeting 
the guidelines were almost identical to students; one reason 
could be the relatively high socio-economic class and edu-
cational status of the staff which have both been shown to 
positively influence PA choices [44, 45]. A second reason 
may be that peak age-related PA decline occurs in the mid-
to-late teens [46, 47], which may mean that our students (in 
their early twenties) have already established PA habits by 
this stage which reflects similar levels of PA as adults.

The results from this research study displayed no signifi-
cant difference between genders for disease incidence except 
for cholesterol in the staff cohort, demonstrating increased 
incidence for males. This is concerning given the associa-
tions between cholesterol and vascular diseases [48] and 
future interventions should target this elevated risk factor. 
Our research suggests upwards of 29% of University male 
staff have presented with a health-related disease which is 
in line with the 32% reported in the Healthy Ireland Sum-
mary Report (2019). In addition, disease incidence presents 
the most notable difference between students and staff, with 
double the incidence in the staff group compared to students, 
and this elevated risk in staff should also be a target for 
future interventions.

Only 34% and 23% of males and females respectively 
were able to correctly report the current guidelines for PA. 
Similarly, a recent study examined the knowledge of PA 
guidelines among Portuguese college students and reported 
only 9.8% could accurately recall the current PA guidelines 
[43]. Although the lack of knowledge of PA guidelines 
remains an issue among University staff and students in Ire-
land, the recent Healthy Ireland Summary Report reported 
64% of individuals not sufficiently active desire to increase 
their PA levels. Increasing awareness of PA guidelines 
through effective communication strategies is important 
to encourage individuals desiring to increase their activity 
levels.

Practical implications

The results from this research study suggest that despite 
more males meeting the PA guidelines and having a greater 
awareness of PA recommendations, males had higher lev-
els of obesity when compared to females. This finding sug-
gests that it is not PA status alone that is the single deter-
mining factor of BMI status. The findings from this study 
highlights the importance of obtaining further evidence and 
understanding of the important factors contributing to the 
health status of individuals such as age, diet, socioeconomic 
factors [49, 50] and psychosocial factors such as working 
hours, shift work and sleeping patterns [48, 49] In addition, 
given the prevalence and awareness of BMI as a measure of 
“health” in the general public, we face ongoing dangers that 

normal weight individuals will consider themselves at low 
risk of health-related disease [51]. However, both BMI and 
PA status need to be considered separately as risk factors, 
given their independent associations with these diseases in 
the literature.

The results from this research study highlight the con-
cerning lack of participation in PA, particularly in females. 
These findings correspond with numerous research stud-
ies highlighting these issues are widespread and long-term 
among female populations worldwide [23, 41, 48]. Consid-
ering the known health benefits of regular PA regardless 
of BMI status, it is of vital importance that interventions 
and programs are implemented to increase PA participation, 
especially within female populations. Only 34% of males and 
23% of females who participated in this study were aware of 
the current guidelines for PA. These figures display a need 
for more health promotion and awareness of PA guidelines 
and health benefits to address this issue. Recent evidence 
has shown individuals with knowledge of the health benefits 
associated with PA tend to be more active and individuals 
able to identify diseases associated with inactivity were also 
more active [52].

Limitations

There are several limitations to be considered when inter-
preting the results of this research study. The participants of 
this study were gathered from a convenience sample of non-
randomized survey respondents from Technological Univer-
sity Dublin—Tallaght Campus. Therefore, the results of this 
study are not fully reflective of gender differences in PA 
choices across all Universities and Institutes in Ireland. Data 
for this research study were gathered using a self-report sur-
vey; self-report surveys pose numerous limitations including 
over-reporting and inaccurate recalling from memory [53]. 
Over-reporting of factors such as PA may often occur due 
to social desirability and social approval bias [54] which 
must be considered when interpreting this study. Finally, the 
cohort for this research study included a number of respond-
ents in the field of sport science and health studies and this 
may positively skew the PA data as sport science students 
are likely to have greater engagement in team sports and PA 
overall compared to others in different disciplines.

Conclusion

Overall females had lower PA levels compared to males. The 
incidence of overweight BMI was higher among males com-
pared to females. Therefore, despite males having higher PA 
levels and greater awareness of PA guidelines, overweight 
incidence was greater amongst males. This finding suggests 
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it is not PA status alone that determines BMI status and 
further investigation is needed to determine factors relating 
to BMI status. This research study also highlighted the con-
cerning lack of awareness of current PA guidelines among 
University students and staff, as well as the high prevalence 
of reported health related disease in staff. Greater health 
promotion is needed to increase the awareness of the current 
PA guidelines and promote PA participation.
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