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Abstract
Objective: Lifestyle is the first-line treatment for women with polycystic ovary syn-
drome (PCOS). This study examines the physical activity (PA) levels and sedentary 
behaviours of women with and without PCOS, and their alignment with the PCOS 
PA guideline.
Methods: This cross-sectional study on women (aged 22-27 years) in the Australian 
Longitudinal Study on Women's Health was conducted in 2019 using data collected 
in 2017. Self-reported PA levels and total daily sitting time (ST) of women with 
(n = 7051) and without (n = 796) self-reported PCOS were presented, stratified by 
body mass index (BMI) and a combined overweight/obese group.
Results: 71.0% and 56.7% of the entire study cohort achieved PA levels recom-
mended for weight maintenance and weight loss, respectively. Overall, PA levels were 
lower and ST was higher in women with than without PCOS. In each BMI category, 
similar proportions of women with and without PCOS met the PA guidelines but be-
came lower as BMI category increased. Fewer overweight/obese group women with 
than without PCOS aligned with recommendations for weight maintenance (58.7% vs 
65.7%, P = .003) or weight loss (45.1% vs 50.3%, P = .032). ST ≥8 h/d was observed in 
two-thirds of women with and without self-reported PCOS similarly before and after 
stratifying by BMI.
Conclusion: High sedentary behaviour was extremely prevalent. Although the ma-
jority of women met PA recommendations for weight maintenance, only one in two 
overweight/obese women met PA recommendation for weight loss. Overweight/
obese women with PCOS were more likely to participate in insufficient PA and re-
quire increased support to achieve sustainable healthy lifestyle.
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1  | INTRODUC TION

Polycystic ovary syndrome (PCOS) is the most common endocr-
inopathy in women with an estimated prevalence of 13% glob-
ally.1 Characterized by oligo-/amenorrhoea, hyperandrogenism 
and polycystic ovary morphology, it is associated with signifi-
cant reproductive (irregular menstruation, infertility), metabolic 
(diabetes, metabolic syndrome) and psychological (depression, 
anxiety, eating disorders, reduced quality of life) complications.2 
Furthermore, women with PCOS are prone to weight gain with 
more than 60% of women with PCOS being either overweight 
or obese.3 This is particularly concerning given that excess body 
weight further exacerbates the metabolic, reproductive and clini-
cal features of PCOS.4

Lifestyle management is the first-line treatment for all women 
with PCOS.5 Physical activity (PA) is a key component of lifestyle 
management and improves reproductive, metabolic and psycholog-
ical health in PCOS.6,7 Sedentary behaviour, usually measured using 
sitting time, also increases the risk of major chronic diseases and all-
cause mortality in the general population, especially if PA levels are 
low.8,9 General population guidelines for adults (US and Australian) 
recommend 150-300 min/wk) of moderate intensity or 75-150 min/
wk of vigorous intensity PA, or an equivalent combination of both, 
for maintenance of general health while the upper range of PA level 
is recommended to promote weight loss.10,11 The international 
PCOS guideline endorsed similar recommendations of a minimum of 
150 min/wk of moderate intensity or 75 min/wk of vigorous inten-
sity PA or the equivalent combination of both for weight mainte-
nance and general health benefits and a minimum of 250 min/wk 
of moderate intensity or 150 min/wk of vigorous intensity PA or 
an equivalent combination for weight loss in overweight and obese 
women.5 Muscle-strengthening activities are also recommended for 
two or more days a week in all guidelines.5,10,11 While reduced sed-
entary behaviour is encouraged, no specific target is recommended 
in any guideline.5,10,11

However, it is unclear whether women with PCOS in the commu-
nity follow these healthy lifestyle recommendations. The only popu-
lation-based study conducted by Moran et al12,13 analysed data from 
2009, prior to the release of the US and Australian PA guidelines and 
the updated PCOS guideline.5,10 This study aims to assess PA and 
sitting time (ST) in community-based Australian women with and 
without PCOS, examine their alignment with the latest guidelines 
and examine factors associated with low PA and high ST.

2  | MATERIAL S AND METHODS

2.1 | Study population

The Australian Longitudinal Study on Women's Health (ALSWH) 
is a longitudinal population-based survey which followed up four 
cohorts of women broadly representative of the Australian female 
population.14,15 Data collection started in 1996 for the cohorts of 

women born 1921-26, 1946-51 and 1973-78 first, and 2012-13 for 
the cohort of women born 1989-95. Ethics approval was obtained 
from the Human Research Ethics Committees from the University 
of Queensland, the University of Newcastle, Medicare and the 
Australian Government Department of Health.14,15 Further details 
of the ALSWH are available at www.alswh.org.au.

This cross-sectional study performed in 2019 analysed Survey 5 
data collected in 2017 from the cohort born in 1989-95 (n = 8495, 
49.9% retention of baseline participants). We excluded women with 
missing data on PCOS status, BMI and PA, and women who were 
pregnant at the time of survey as they may have different activity 
patterns from women in the general population.

2.2 | Outcome variables

Physical activity (PA) levels were based on self-reported frequency 
and duration of walking briskly (for recreation or exercise, or to get 
from place to place), moderate leisure activity (like social tennis, mod-
erate exercise classes, recreational swimming, dancing) and vigorous 
leisure activity (that makes you breathe harder or puff and pant like 
aerobics, competitive sport, vigorous cycling, running, swimming) in 
the previous week, that lasted for more than ten minutes.16,17 A PA 
score (MET.min/week) was calculated by summing the products of 
each type of PA with its generic metabolic equivalent value (MET.
min/week = [weekly brisk walking total minutes × 3.33] + [weekly 
moderate intensity activity total minutes × 3.33] + [weekly vigorous 
intensity activity total minutes × 6.66]).17 PA scores <500 MET.min/
week were categorized as low PA, signifying less than 150 min/week 
of moderate intensity activity (the minimum recommended amount 
of PA for health benefits/weight maintenance).16,17 A threshold of 
≥833 MET.min/week (derived from 250 min/wk of moderate inten-
sity activity) was used to indicate compliance with the weight loss PA 
recommendation in the PCOS guideline.5,17

Sedentary behaviour was assessed from self-reported daily du-
ration of ST during transport, at work, watching television, using 
a computer at home or other leisure activities, on both work and 
nonwork days.18,19 Additionally, women were asked the number of 
days they worked (paid or unpaid) each week. Average daily ST was 
calculated as [(total work day ST x number of work days) + (total non-
work day ST x number of nonwork days)]/7 and categorized as low 
ST (<8 h/d) or high ST (≥8 h/d) based on literature which suggest 
harmful effects when sitting more than 8 hours a day.8,20

2.3 | Explanatory variables

Women were considered to have a history of PCOS if they re-
sponded ‘yes’ to the question, ‘Have you ever been diagnosed with 
or treated for PCOS?’

Body mass index (BMI) was calculated from self-reported height 
and weight and categorized according to the WHO criteria: under-
weight, BMI < 18.5 kg/m2; healthy, BMI ≥ 18.5 kg/m2 and ≤ 24.9 kg/

http://www.alswh.org.au
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TA B L E  1   Participant characteristics of the entire cohort and by PCOS status

Total n = 7847
Non-PCOS n = 7051 
(89.9%) PCOS n = 796 (10.1%) P-value

Age in years (mean ± SD) 24.6 ± 1.7 24.6 ± 1.7 24.8 ± 1.7 .003

BMI kg/m2 (mean ± SD) 25.7 ± 6.2 25.3 ± 5.8 29.2 ± 7.8 <.001

BMI categories n (%)

Underweight 303 (3.9) 284 (4.0) 19 (2.4) <.001

Healthy 4180 (53.3) 3902 (55.3) 278 (34.9)

Overweight 1816 (23.1) 1640 (23.3) 176 (22.1)

Obese 1548 (19.7) 1225 (17.4) 323 (40.6)

Education level n (%)

Year 12 or less 1187 (15.2) 1053 (15.0) 134 (16.9) <.001

Trade/certificate/diploma 1957 (25.0) 1695 (24.1) 262 (33.0)

Degree or higher 4673 (59.8) 4275 (60.9) 398 (50.1)

Occupation n (%)

No paid job 1027 (13.2) 889 (12.7) 138 (17.5) .002

Manager/professional/administrator 3835 (49.2) 3460 (49.3) 375 (47.4)

Clerical/sales 2522 (32.3) 2282 (32.5) 240 (30.3)

Tradesperson/labourer/transport/
production

319 (5.4) 381 (5.4) 38 (4.8)

Work days/week (0-7) (mean ± SD) 4.1 ± 1.8 4.1 ± 1.8 3.8 ± 2.0 <.001

Smoking status n (%)

Never smoked 5906 (75.3) 5375 (76.2) 531 (66.7) <.001

Ex-smoker 778 (9.9) 673 (9.5) 105 (13.2)

Active smoker 1163 (14.8) 1003 (14.2) 160 (20.1)

Alcohol drinking pattern n (%)

Nondrinker 600 (7.7) 517 (7.3) 83 (10.4) <.001

Low-risk drinker 7044 (89.8) 6341 (89.9) 703 (88.2)

High-risk drinker 203 (2.6) 193 (2.7) 10 (1.3)

Recreational cannabis use n (%)

Never 5472 (69.8) 4932 (70.0) 540 (67.9) .202

Every few months 1800 (22.9) 1603 (22.7) 197 (24.8)

About once a month 217 (2.8) 201 (2.9) 16 (2.0)

Every day to several times a week 356 (4.5) 314 (4.5) 42 (5.3)

Marital status n (%)

Never married 4598 (58.9) 4129 (58.8) 469 (59.1) .174

Married/de facto 3169 (40.6) 2853 (40.7) 316 (39.9)

Widowed/separated/divorced 43 (0.6) 35 (0.5) 8 (1.0)

Parental status n (%)

Have you given birth? Yes 748 (9.6) 632 (9.0) 116 (14.7) <.001

Living with children 860 (11.0) 730 (10.4) 130 (16.3) <.001

Psychological disorders n (%)

Depression 3185 (40.6) 2769 (39.3) 416 (52.3) <.001

Anxiety 3016 (38.5) 2628 (37.3) 388 (48.7) <.001

Area of residence n (%)

Major cities 5735 (75.1) 5165 (75.3) 570 (73.6) .615

Regional 1789 (23.4) 1579 (23.3) 192 (24.8)

Remote 113 (1.5) 101 (1.5) 12 (1.6)

Abbreviations: BMI, body mass index; PCOS, polycystic ovary syndrome; SD, standard deviation.
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m2; overweight, BMI ≥ 25 kg/m2 and ≤ 29.9 kg/m2; or obese, 
BMI ≥ 30 kg/m2.21

Parental status was based on responses (‘yes’ or ‘no’) to the ques-
tion ‘do you have children living with you (your own, your partner's, 
fostered etc)?’

Other lifestyle and sociodemographic variables included age, 
education level, occupation, marital status, smoking status, alcohol 
drinking pattern, recreational cannabis use, history of depression or 
anxiety and area of residence.

2.4 | Statistical analysis

Continuous data were presented using means with standard de-
viations (SD) or medians with interquartile ranges (IQR) while cat-
egorical data were presented using frequencies and percentages. 
Differences between subgroups were tested using t test, Mann-
Whitney U test or χ2 test as appropriate. Alignment with PA rec-
ommendations and high ST was analysed after stratification by BMI 
category and for the combined overweight/obese group, given their 
increased metabolic risk. Factors associated with low PA and high ST 
were analysed using logistic regression. The selection of variables 
for multivariable analysis was based on identifying variables known 
or suspected to be associated with PA or sedentary behaviour, and 
exhibiting P < .1 on univariable analysis. The final included covariates 
were BMI categories, education level, occupation, smoking status, 
recreational cannabis use, marital status, living with children, depres-
sion, anxiety and area of residence. Potential interactions between 
PCOS with low PA, high ST and BMI were studied with no significant 
interaction identified. All p values were calculated using two-tailed 

tests with P < .05 considered statistically significant. Stata version 
15 (StataCorp, Texas) was used for all the analyses.

3  | RESULTS

A total of 7847 women were included in our analysis for PA level 
(n = 796 PCOS, n = 7051 non-PCOS) and 3525 for ST (n = 377 PCOS, 
n = 3148 non-PCOS) (Figure S1). Women's characteristics are pre-
sented in Table 1. Obesity, smoking, parenthood and a history of 
psychological disorder were more common in women with self-re-
ported PCOS than women without self-reported PCOS.

Overall, women with self-reported PCOS reported lower PA 
levels (median MET.min/week 899 vs 999, P = .003) and higher ST 
(mean total daily ST 10.3 ± 5.6 vs 9.5 ± 4.1 hours, P = .006) compared 
to women without self-reported PCOS. After BMI stratification, PA 
levels and ST were similar between women with and without self-re-
ported PCOS in each BMI category. In the combined overweight/
obese group, women with self-reported PCOS were less physically 
active (median MET.min/week 749 vs 866, P = .015) and more sed-
entary (mean total daily ST 11.1 ± 6.1 vs 9.8 ± 4.4 hours, P = .001) 
than women without self-reported PCOS (Table 2).

Overall, 71.0% and 56.7% of the entire cohort met the PA levels 
recommended for health benefits/weight maintenance and weight 
loss, respectively (Table 3). The alignment with PA recommenda-
tions reduced as BMI category increased in both women with and 
without self-reported PCOS (Table 3). In the combined overweight/
obese group, significantly fewer women with self-reported PCOS 
achieved the level of PA recommended for either health benefits 
(58.7% vs 65.7%, P = .003) or weight loss (45.1% vs 50.3%, P = .032) 

TA B L E  2   Physical activity and sedentary behaviour among women with and without PCOS, overall and by BMI category

Total n = 7847
Non-PCOS n = 7051 
(89.9%) PCOS n = 796 (10.1%) P-value

Physical activity

MET.min/week (median, IQR)

Overall 999 (400, 1998) 999 (400, 1998) 899 (400, 1973) .003

Underweight 1032 (450, 2098) 1041 (458, 2098) 832 (400, 2398) .852

Healthy 1199 (566, 2056) 1199 (573, 1998) 1199 (550, 2198) .494

Overweight 999 (400, 1898) 999 (400, 1898) 949 (400, 1998) .483

Obese 666 (250, 1499) 699 (266, 1499) 599 (200, 1598) .320

Overweight/obese 799 (400, 1723) 866 (400, 1732) 749 (283, 1598) .015

Sitting time (h/d) n = 3525 n = 3148 n = 377

Average total daily sitting time (mean ± SD)

Overall 9.6 ± 4.3 9.5 ± 4.1 10.3 ± 5.6 .006

Underweight 9.3 ± 3.7 9.3 ± 3.7 9.0 ± 3.5 .788

Healthy 9.3 ± 3.9 9.4 ± 3.9 9.0 ± 4.1 .289

Overweight 9.7 ± 4.4 9.7 ± 4.4 9.7 ± 3.6 .919

Obese 10.3 ± 5.1 9.8 ± 4.3 12.0 ± 7.1 <.001

Overweight/obese 10.0 ± 4.7 9.8 ± 4.4 11.1 ± 6.1 .001

Abbreviations: BMI, body mass index; CI, confidence interval; IQR, interquartile range; PCOS, polycystic ovary syndrome; SD, standard deviation.
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than women without self-reported PCOS. High ST was observed in 
65.7% of the entire cohort with no significant difference between 
women with and without self-report PCOS in each BMI category and 
the combined overweight/obese group (Table 3).

On adjusted analyses, factors positively associated with low PA 
included overweight BMI (OR 1.3, 95% CI 1.1-1.4) and obese BMI 
(OR 1.9, 95% CI 1.7-2.2), smoking history, being married or in a de 
facto relationship (OR 1.3, 95% CI 1.1-1.4), living with children (OR 
1.2, 95% CI 1.0-1.5) and anxiety (OR 1.2, 95% CI 1.0-1.5) while 
higher education was negatively associated with low PA (OR 0.8, 
95%CI 0.7-0.9) (Table 4). Factors positively associated with high ST 
included overweight BMI (OR 1.3, 95% CI 1.1-1.5), obese BMI (OR 
1.4, 95% CI 1.2-1.8) and anxiety (OR 1.2, 95% CI 1.0-1.5). Factors 
negatively associated with high ST included living with children (OR 
0.5, 95% CI 0.4-0.7), trade occupation (OR 0.4, 95% CI 0.2-0.6) and 
living in a remote area (OR 0.5, 95% CI 0.3-1.0) (Table 4).

4  | DISCUSSION

This cross-sectional study examined habitual PA and sedentary be-
haviour and compliance with national and PCOS PA guideline recom-
mendations in a large community cohort of women aged 22-27 years 
with and without PCOS. Overall, women with PCOS were less 

physically active than women without PCOS but their PA levels were 
similar after BMI stratification. About two-thirds of overweight/
obese women with PCOS met PA guideline recommendations for 
health benefits/weight maintenance but fewer than one in two met 
PA recommendations for weight loss. High ST was observed in two-
thirds of women with and without PCOS. Factors positively associ-
ated with low PA were elevated BMI, being a current or ex-smoker, 
being married or in a de facto relationship, being a parent and a his-
tory of anxiety. Factors negatively associated with high ST included 
living with children, tradesperson or labourer-type occupation and 
living in remote areas.

Studies of habitual PA and sedentary behaviour among women 
with PCOS are scarce and showed conflicting results.12,13,22-24 The 
only population-based study was conducted by Moran et al who 
used data from the ALSWH cohort of women born in 1973-78 and 
reported similar PA levels in women with and without PCOS.12,13 
However, the rates of women meeting guideline recommendations 
for health benefits/weight maintenance were much lower than in our 
study (45.1% and 46.7% versus 64.7% and 71.7%).12,13 While Moran 
et al similarly reported women with PCOS were more sedentary,12 
we extend these findings to report that this was more common in 
overweight and obese women. There are some salient differences 
between our findings which may account for these discrepancies. 
Firstly, no BMI stratification was performed in the earlier analysis. 

TA B L E  3   Compliance with PA recommendations and high sitting time among women with and without PCOS, overall and by BMI 
category

Total n = 7847 Non-PCOS n = 7051 (89.9%) PCOS n = 796 (10.1%)
P-
value

MET.min/week ≥ 500 (weight maintenance) n (%)

Overall 5572 (71.0) 5057 (71.7) 515 (64.7) <.001

Underweight 215 (71.0) 203 (71.5) 12 (63.2) .439

Healthy 3183 (76.2) 2973 (76.2) 210 (75.5) .805

Overweight 1278 (70.4) 1159 (70.7) 119 (67.6) .399

Obese 896 (57.9) 722 (58.9) 174 (53.9) .101

Overweight/obese 2174 (64.6) 1881 (65.7) 293 (58.7) .003

MET.min/week ≥ 833 (weight loss) n (%)

Overall 4448 (56.7) 4043 (57.3) 405 (50.9) <.001

Underweight 174 (57.4) 165 (58.1) 9 (47.4) .360

Healthy 2608 (62.4) 2437 (62.5) 171 (61.5) .753

Overweight 1014 (55.8) 921 (56.2) 93 (52.8) .400

Obese 652 (42.1) 520 (42.5) 132 (40.9) .608

Overweight/obese 1666 (49.5) 1441 (50.3) 225 (45.1) .032

High sitting time (≥8 hours/day) n (%)

Overall 2314 (65.7) 2060 (65.4) 254 (67.4) .455

Underweight 88 (61.1) 82 (61.7) 6 (54.6) .642

Healthy 1184 (63.8) 1109 (64.2) 75 (59.1) .246

Overweight 532 (67.5) 471 (67.3) 61 (69.3) .701

Obese 510 (69.1) 398 (67.8) 112 (74.2) .131

Overweight/obese 1042 (68.3) 869 (67.5) 173 (72.4) .138

Abbreviation: PCOS, polycystic ovary syndrome.
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TA B L E  4   Factors associated with low physical activity and high sitting time

Low physical activity ≥8 hours total daily sitting time

Adjusted OR 95%CI p-value Adjusted OR 95%CI
P-
value

PCOS 1.1 0.9-1.3 0.313 1.0 0.8-1.3 .747

BMI categories

Underweight 1.2 0.9-1.6 0.151 0.8 0.6-1.2 .261

Healthy weight 1 1

Overweight 1.3 1.1-1.4 <0.001 1.3 1.1-1.5 .013

Obese 1.9 1.7-2.2 <0.001 1.4 1.2-1.8 <.001

Education level

Year 12 or less 1 1

Trade/certificate/
diploma

1.0 0.8-1.1 0.709 1.1 0.9-1.4 .385

Degree or higher 0.8 0.7-0.9 0.004 1.0 0.8-1.3 .779

Occupation

No paid job 1 1

Manager/professional/
administration

0.7 0.6-0.8 <0.001 0.8 0.6-1.0 .064

Clerical/sales 0.9 0.7-1.0 0.055 0.8 0.6-1.0 .092

Tradesperson/labourer/
transport/production

0.7 0.5-0.9 0.005 0.4 0.2-0.6 <.001

Smoking status

Never smoked 1 1

Ex-smoker 1.2 1.0-1.5 0.017 1.1 0.8-1.4 .695

Active smoker 1.2 1.0-1.4 0.015 1.1 0.9-1.4 .479

Alcohol drinking pattern

Nondrinker 1 1

Low-risk drinker 0.7 0.6-0.9 0.001 1.1 0.9-1.5 .304

High-risk drinker 0.7 0.5-1.0 0.062 1.1 0.7-1.9 .647

Recreational cannabis use

Never 1 1

Every few months 0.9 0.8-1.0 0.126 1.1 0.9-1.3 .319

About once a month 0.9 0.6-1.2 0.363 1.5 0.9-2.5 .090

Every day to several 
times a week

1.1 0.8-1.4 0.658 1.3 0.9-1.9 .204

Marital status

Never married 1 1

Married/de facto 1.3 1.1-1.4 <0.001 1.0 0.9-1.1 .883

Widowed/separated/
divorced

1.5 0.8-2.7 0.239 0.6 0.2-1.4 .231

Parental status

Living with children 
(own/partner's/
fostered)

1.2 1.0-1.5 0.012 0.5 0.4-0.7 <.001

Psychological disorders

Depression 1.0 0.9-1.2 0.549 0.8 0.7-1.0 .064

Anxiety 1.2 1.1-1.4 0.001 1.2 1.0-1.5 .040

Area of residence

(Continues)
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Secondly, the first paper was written prior to the first version of the 
evidence-based PCOS guideline in 201125 and women may therefore 
have been less likely to have received the guideline recommenda-
tions for optimizing PA. The women in the current study were on av-
erage 9 years younger, with the majority being nulliparous, whereas 
nearly 60% of the women in the analysis by Moran et al had children. 
Their lower level of PA may therefore possibly be related to factors 
including reduced time availability due to child care needs.26,27

Physical activity has multiple health benefits including reduc-
ing mortality, preventing cardiovascular disease, diabetes and im-
proving psychological well-being, irrespective of weight loss.6,7 ST 
of ≥ 8 hours per day has also been reported to have detrimental ef-
fects on general health and increase all-cause mortality, with some 
to all effects ameliorated by regular moderate to vigorous PA.8,9,20 
As recommended in the PCOS guideline, it is particularly important 
for women with PCOS to have a healthy lifestyle, given their pre-
disposition to metabolic and psychological disorders.5 However, we 
observed that fewer than half the overweight or obese women with 
PCOS met PA guidelines for weight loss and more than two-thirds 
were highly sedentary. Given that overweight or obese populations 
may be inclined to overestimate their level of PA, the true propor-
tions of women who met the PA guidelines may be even lower in 
the general community.16,28,29 Health professionals should be aware 
of the recent PCOS guideline updates in recommendations for PA 
levels for weight maintenance and weight loss, while also encour-
aging sustainable healthy lifestyles and providing effective support 
and communication about the health benefits of PA and the harmful 
effects of sedentary behaviour in overweight and obese women.5

Previous research has reported that low socio-economic status, 
lack of self-motivation, social influences and resources are all signif-
icant barriers to PA.30 We observed elevated BMI, smoking, being 
married, living with children and a history of being diagnosed with 
anxiety being positively associated with low PA, while any form of 
employment and a high level of education were negatively associ-
ated. Our finding of reduced PA among mothers is in line with previ-
ous studies reporting parents who care for children are at increased 
risk of physical inactivity.26,27 Interestingly, we also observed that 
women with PCOS were more likely to have given birth than women 
without PCOS. This finding may be related to the increased aware-
ness of the need of early family planning in women with PCOS. To 
translate our findings into clinical practice, healthcare providers 

should promote the benefits of PA in these high-risk groups. In par-
ticular, the transition to motherhood represents an important popu-
lation to target the promotion of healthy lifestyles. This will benefit 
both maternal and offspring health; previous research has reported 
that offspring lifestyle is significantly associated with parental life-
style until the offspring's middle age.31

High ST was extremely prevalent in our study and we report that 
women with elevated BMI and a history of anxiety were more likely 
to be sedentary, whereas women living with children and in trade-ori-
ented occupations were less likely to be sedentary. A dose-response 
relationship between sedentary behaviour and harmful health ef-
fects is known, but currently there is a lack of consensus regarding 
a definition of harmful sedentary time and whether different defini-
tions are required depending on PA levels.8,9,20 Although individual 
(BMI, age, mood), environmental (neighbourhood, transportation), 
education/income, occupation and social (cohabiting, parenthood) 
factors may play a role, available research on the correlates of sed-
entary behaviour are difficult to interpret due to heterogeneity in 
measurement of sedentary behaviour (leisure ST, occupational ST, 
work day vs nonwork day ST, television-watching time, etc).32,33 
Given the increasing recognition of harmful health effects of sed-
entary behaviour (in the absence of PA), global effort is required to 
further research in this area to clarify definitions and inform inter-
ventions to minimize sedentary behaviour for health benefits.

The strengths of our study include using data from a large rep-
resentative population-based cohort and assessment of PA and 
sedentary behaviour both overall and in BMI-stratified groups. We 
also adjusted our analyses for important factors such as anxiety and 
depression history and parental status, in addition to the general 
sociodemographic factors. We note several limitations. The open 
recruitment method of the ALSWH study 1989-95 cohort may con-
tribute to healthy volunteer bias. Although the characteristics of the 
nonrespondents were unknown, data of the respondents were com-
pared with the Australian census and shown to be similar, support-
ing that the study population being broadly representative of the 
Australian female population.14,15 However, the generalizability of 
our results to other lower socio-economic countries is unclear. BMI, 
PCOS status, PA and sedentary behaviour data were self-reported. 
However, previous ALSWH studies have validated the self-reported 
BMI and PA measures (against measured anthropometry and ob-
jective pedometer and accelerometer measures respectively), as 

Low physical activity ≥8 hours total daily sitting time

Adjusted OR 95%CI p-value Adjusted OR 95%CI
P-
value

Major cities 1 1

Regional 1.0 0.9-1.1 0.901 0.7 0.6-0.8 <.001

Remote 1.2 0.8-1.9 0.320 0.5 0.3-1.0 .041

Note: Multivariable logistic regression models adjusted for PCOS, BMI categories, education level, occupation, smoking status, recreational cannabis 
use, marital status, living with children, depression, anxiety and area of residence.
Abbreviations: BMI, body mass index; CI, confidence interval; OR, odds ratio; PCOS, polycystic ovary syndrome.
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well as PCOS status (against menstrual irregularity, the main diag-
nostic feature of PCOS).16,34,35 A recent large-scale genome-wide 
meta-analysis also reported that women with self-reported PCOS 
shared genetic similarities to women with confirmed PCOS, which 
further supports the validity of self-reported PCOS status.36 While 
assessment of additional lifestyle behaviours such as dietary intake 
would be a valuable addition to this study, dietary information was 
not assessed in this survey. Lastly, given the cross-sectional nature 
of the study design, we were only able to report associations and 
cannot infer causality between the variables. These factors should 
be taken into account when interpreting our results.

5  | CONCLUSION

In Australia, more than 70% of young women achieved PA levels rec-
ommended for health benefits, but in overweight or obese women 
with PCOS, one in two did not meet the PA levels recommended 
for weight loss and more than two-thirds were highly sedentary. 
Given that lifestyle management is the cornerstone of PCOS man-
agement and can improve the reproductive, metabolic and psycho-
logic aspects of PCOS, clinicians should be more vigilant in advising 
lifestyle management to women with PCOS following the latest 
PCOS guidelines. Greater efforts are required to implement healthy 
lifestyle programmes in women with PCOS. In particular, transition 
into motherhood is an important window of opportunity to support 
women to attain and maintain recommended levels of PA.
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