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Key messages

►► Women who were obese were more 
likely to use long-acting reversible 
contraception (LARCs) and less 
effective contraceptive methods or no 
contraception.

►► Women using LARCs and less 
effective contraceptive methods or no 
contraception were more likely to be 
current smokers.

►► High levels of psychological distress 
were most likely among women using 
LARCs, condoms or no contraception.

ABSTRACT
Background  Women’s physical and mental 
health are strongly inter-related and may 
influence patterns of contraceptive use. 
We examined the longitudinal associations 
between young women’s physical and mental 
health and method of contraceptive use over a 
5-year period.
Methods  Data from 4952 young women 
(≤27 years) participating in the Australian 
Longitudinal Study on Women’s Health 
who completed four self-reported surveys 
between 2013 and 2017 were analysed. 
Women’s contraceptive use was categorised 
as: contraceptive pill/oral contraceptives, 
long-acting reversible contraception (LARC), 
condom, other methods and none. Multinomial 
logistic regression was used to determine the 
longitudinal associations between women’s 
physical and mental health and method of 
contraception.
Results  Over the 5-year period the percentage 
of pill users decreased from 60% (95% CI 58% 
to 61%) to 41% (95% CI 39% to 42%) and 
LARC users increased from 13% (95% CI 12% 
to 14%) to 21% (95% CI 20% to 22%) as did 
non-users from 9% (95% CI 8% to 9%) to 
17% (95% CI 16% to 18%). Compared with 
women using the pill, women who used LARCs 
were more likely to be overweight (OR 1.34; 
95% CI 1.17 to 1.53) and obese (OR 1.84; 
95% CI 1.55 to 2.19), current smokers (OR 
1.45; 95% CI 1.23 to 1.71) and reported fair 
or poor general health (OR 1.50; 95% CI 1.28 
to 1.76) and very high levels of psychological 
distress (OR 1.47; 95% CI 1.24 to 1.76). Similar 
results were also found among women who 
used condoms or no contraception.
Conclusions  Findings suggest that obesity, 
smoking and poor physical and mental health 
play an important role in young women’s 
contraceptive use.

Introduction
Prevention of unintended pregnancy 
remains of public health significance, 
particularly among young women. A 
recent national Australian study reported 
that 26% of women had experienced an 
unintended pregnancy, and a quarter of 
these pregnancies were unwanted.1 Young 
women (aged 20–29 years) were most 
likely to report an unintended pregnancy. 
Although contraception is widely available 
in Australia, the women in this study who 
reported unintended pregnancies were less 
likely to be using contraception at the time 
of conception.1 The relatively high preva-
lence of unintended, unwanted pregnan-
cies suggests that barriers to contracep-
tion remain for a substantial proportion 
of Australian women. Young women may 
have different needs regarding contracep-
tion than their older peers, however, there 
is limited population-based research.

Women’s reasons for contraceptive 
use (and non-use) appear to depend on 
intersecting individual, social and health-
care factors.2 Women’s decisions about 
contraception are also influenced by, and 
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change in response to, their physical and emotional 
health.3 However, the few studies examining women’s 
physical and mental health and contraceptive use are 
largely based on small, cross-sectional studies and have 
reported inconsistent findings. For example, researchers 
suggest that women reporting symptoms of depres-
sion are more likely to use both highly effective (eg, 
long-acting reversible contraception (LARC))4 5 and 
less effective methods of contraception and no contra-
ception.6–8 Although the association between depres-
sion and contraceptive use may depend on the recent 
reproductive history of the woman, studies examining 
women seeking contraception following abortion have 
also reported conflicting findings.8 9

Regarding women’s physical health, a somewhat 
similar conflicting pattern of findings is also evident for 
body mass index (BMI), with obesity most consistently 
associated with effective contraception methods10–12 
and to a lesser extent less effective methods (eg, 
condoms) and no contraception.10 12 Physical health 
is also strongly related to health behaviours; however, 
studies examining the associations between health 
behaviours and women’s contraceptive use are scant. 
Although a large population-based study with young 
Australian women reported that smoking and alcohol 
use were associated with overall contraceptive use,13 
the study did not examine whether differences emerged 
by levels of contraceptive effectiveness.

Women’s physical and mental health may have a 
strong influence on patterns of contraceptive use. 
However, evidence that examines physical and mental 
health, while taking into account sociodemographic 
and reproductive factors to understand women’s 
contraceptive use, appears absent from the literature. 
Further, the factors associated with contraceptive 
use in early adulthood may be important for under-
standing the trajectory of contraceptive use across the 
life course. This study therefore examines the asso-
ciation between young women’s physical and mental 
health and health behaviours and their contraceptive 
use over time.

Methods
The Australian Longitudinal Study on Women’s 
Health (ALSWH) is a national, population-based study 
focusing on the biological, psychological, social and 
economic factors relevant to women’s health.14 This 
paper uses four waves of ALSWH survey data from 
young women who were aged 18–23 years when first 
surveyed in 2012–2013. Women were eligible if they 
were born in the years 1989–1995, lived in Australia, 
had a valid Medicare number (the universal national 
health insurance scheme) and if they consented 
to linking survey data with administrative records 
on healthcare. Participants were recruited through 
conventional means (eg, magazine advertising) and 
online social media (eg, Facebook). Further details of 
the survey methodology are published elsewhere.15

Women completed annual online surveys about 
their physical health, mental and reproductive health 
and health service use. Surveys were only available 
in English. A total of 17 012 women responded to 
survey 1 in 2012–2013, with response rates of 70% 
and 55% at surveys 2 and 3, respectively.15 A total of 
4952 women, who responded to surveys 1, 2, 3 and 
5 and answered questions about contraception, were 
included in this study. Survey 4 conducted in 2016 
was a shorter survey that did not include a question 
about women’s contraceptive use; therefore, data were 
excluded.

Patient and public involvement
Participants were not involved in the study design or 
the recruitment process. ALSWH findings are dissem-
inated to participants via newsletters, the ALSWH 
website and social media.

Measures
Outcome variable
At each survey (except survey 4), women were asked 
whether they used any contraception the last time they 
had vaginal sex and chose from a list of six options: 
the pill, condoms, Implanon, Mirena, other contracep-
tive, none. Women could select all applicable methods; 
however, women were classified based on the most 
effective contraception reported. Four categories 
were created: (1) long-acting reversible contraception 
((LARC) defined as the levonorgestrel-releasing intrau-
terine system (Mirena) or the progestogen-only implant 
(Implanon)); (2) pill (combined hormonal contracep-
tion (CHC) or progestogen-only pill); (3) condoms; 
(4) other (potentially includes other hormonal, barrier 
and natural family planning contraceptive methods); 
and (5) non-user.

Explanatory variables
Information about women’s sociodemographic back-
ground and physical, mental and reproductive health 
was collected and included in analyses (see online 
supplementary table 1).

Statistical analysis
χ2 tests and independent samples t-tests were used to 
compare the characteristics of the young Australian 
women when first surveyed in 2013 according to 
method of contraceptive use and to compare women 
who did, and did not, respond to all four surveys. 
Results were considered statistically significant if 
p<0.01. Multinomial logistic regression models using 
generalised estimating equations, with independent 
working correlation matrices, were used to account for 
the repeated measures within individuals over the four 
survey waves. The longitudinal associations between 
the explanatory variables (women’s physical and 
mental health and health behaviours) and the outcome 
(contraceptive method) were presented as ORs and 
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Figure 1  Percentage of women using each contraceptive method over the period 2013–2017 for the same Australian women. Dotted lines represent 
95% CIs. LARC, long-acting reversible contraception.

95% CIs. The ORs (95% CIs) represent a ‘population-
averaged effect’ for the association between the explan-
atory variables and the outcome over the four survey 
waves. Women who change contraception multiple 
times across the surveys contribute data to different 
contraceptive methods across the survey waves. For 
each multinomial logistic regression model, women 
using the pill were used as the reference category.

The association between each explanatory variable 
and contraceptive method was first examined through 
a series of univariable multinomial logistic regression 
models. Analyses were adjusted for key sociodemo-
graphic factors related to contraceptive use reported in 
the literature including age, marital status, education 
and area of residence.2 13 Other potential confounders 
including women’s ability to manage on their income 
and use of a healthcare card did not change estimates 
by more than 10% and thus were not included in the 
final models. To examine the effect modification by 
women’s pregnancy history, sensitivity analyses strat-
ified by women who had ever, and never, been preg-
nant were conducted (variable described in online 
supplementary table 1). Sensitivity analyses further 
stratified by women who had ever been pregnant with 
a history of termination/unplanned pregnancy were 
also conducted. All statistical analyses were performed 
using SAS software V.9.4.

Results
When the women were aged 18–23 years (survey 1), 
60% (95% CI 58% to 61%) of women reported using 

the pill the last time they had sex but this decreased 
to 41% (95% CI 39% to 42%) by ages 22–27 (survey 
5; see figure 1). Women using LARCs increased from 
13% (95% CI 12% to 14%) to 21% (95% CI 20% to 
22%) as did non-users from 9% (95% CI 8% to 9%) 
to 17% (95% CI 16% to 18%). At survey 1, women 
who did not use contraception were most likely to be 
older, married, have fewer than 12 years of education 
and report difficulty managing on their income. They 
were also most likely to have a history of live birth, 
miscarriage and unplanned pregnancy (table 1).

Physical and mental health factors were also associ-
ated with contraceptive use (and non-use) over time (see 
online supplementary table 2). A multinomial logistic 
regression model adjusting for key sociodemographic 
variables examined associations between women’s 
physical and mental health over time and method of 
contraception (table 2). Compared with women using 
the pill, women using LARCs had higher odds of being 
overweight or obese relative to normal weight women 
and higher odds of being current smokers than never 
smokers. Women using LARCs also had higher odds 
of reporting fair or poor general health and very high 
levels of psychological distress. Women using condoms 
had higher odds of being overweight or obese, 
ex-smokers or current smokers, consumers of alcohol 
and reported fair or poor general health and very 
high levels of psychological distress compared with 
women using the pill. Women using other contracep-
tion had higher odds of being overweight or obese and 
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Table 1  Characteristics of young Australian women when first surveyed in 2013 according to contraceptive method (n=4952)

Pill
n=2948

LARC
n=625

Condom
n=823

Other
n=134

None
n=422

P value

Sociodemographics

Age (years), mean (SD) 22.2 (2.2) 22.7 (2.3) 22.6 (2.4) 22.9 (2.1) 23.1 (2.3) <0.0001

Marital status <0.0001

 � Single 2087 (70.8) 398 (63.7) 611 (74.2) 83 (61.9) 217 (51.5)

 � De facto/married 860 (29.2) 227 (36.3) 212 (25.8) 51 (38.1) 204 (48.5)

Education <0.0001

 � <Year 12 95 (3.2) 26 (4.2) 46 (5.6) 15 (11.2) 51 (12.1)

 � Year 12 1301 (44.1) 240 (38.4) 362 (44.0) 48 (35.8) 140 (33.3)

 � Certificate/diploma 603 (20.5) 194 (31.0) 208 (25.3) 32 (23.9) 157 (37.3)

 � University 948 (32.2) 165 (26.4) 207 (25.2) 39 (29.1) 73 (17.3)

Area of residence 0.11

 � Urban 2181 (74.9) 434 (70.0) 610 (75.3) 100 (74.6) 302 (72.6)

 � Rural 731 (25.1) 186 (30.0) 200 (24.7) 34 (25.4) 114 (27.4)

Ability to manage on income

 � Easy/not bad 1284 (43.6) 334 (40.6) 334 (40.6) 56 (41.8) 158 (37.6) 0.003

 � Difficult some of the time 1035 (35.1) 295 (35.8) 295 (35.8) 51 (38.1) 138 (32.9)

 � Difficult all of the time/impossible 628 (21.3) 194 (23.6) 194 (23.6) 27 (20.1) 124 (29.5)

Healthcare card* 0.19

 � Yes 909 (30.9) 207 (33.1) 273 (33.2) 42 (31.3) 153 (36.3)

 � No 2036 (69.1) 418 (66.9) 550 (66.8) 92 (68.7) 269 (63.7)

Reproductive and sexual health history

History of live births <0.0001

 � Yes 59 (2.0) 42 (6.7) 48 (5.8) 11 (8.2) 68 (16.2)

 � No 2888 (98.0) 583 (93.3) 775 (94.2) 123 (91.8) 353 (83.8)

History of miscarriage <0.0001

 � Yes 47 (1.6) 26 (4.2) 28 (3.4) 14 (10.5) 47 (11.2)

 � No 2890 (98.4) 598 (95.8) 792 (96.6) 119 (89.5) 371 (88.8)

History of termination <0.0001

 � Yes 91 (3.1) 53 (8.5) 38 (4.6) 13 (9.7) 36 (8.6)

 � No 2856 (96.9) 572 (91.5) 784 (95.4) 121 (90.3) 385 (91.4)

History of unplanned pregnancy† <0.0001

 � Yes 190 (6.5) 100 (16.2) 98 (11.9) 25 (18.8) 116 (27.8)

 � No 2744 (93.5) 519 (83.8) 723 (88.1) 108 (81.2) 302 (72.2)

History of sexually transmitted infection <0.0001

 � Yes 320 (10.9) 90 (14.4) 71 (8.6) 27 (20.1) 61 (14.5)

 � No 2628 (89.1) 535 (85.6) 752 (91.4) 107 (79.9) 361 (85.5)

*Healthcare card offers concessions on some health services including cheaper prescription medicines subsidised by the Australian government and free 
general practitioner visits.
†Women were first asked this question at survey 2.
LARC, long-acting reversible contraception.

ex-smokers or current smokers compared with women 
using the pill. Compared with women using the pill, 
women using other forms of contraception also had 
higher odds of moderate and very high levels of 
psychological distress relative to low levels of distress. 
Women not using contraception had higher odds of 

being overweight and obese, ex-smokers or current 
smokers, consumers of alcohol and reported fair or 
poor general health and very high levels of psycholog-
ical distress compared with women using the pill.

In analyses stratifying by women who had ever, and 
never, been pregnant, the results for women who had 
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Table 2  Longitudinal associations between physical health, health behaviours and mental health and contraceptive use and non-use 
among young women (n=4952)

Pill versus LARC
Adjusted OR*
(95% CI)

Pill versus condom
Adjusted OR*
(95% CI)

Pill versus other
Adjusted OR*
(95% CI)

Pill versus non-user
Adjusted OR*
(95% CI)

BMI

 � Underweight 0.79 (0.60 to 1.04) 1.21 (0.93 to 1.58) 0.69 (0.37 to 1.27) 1.23 (0.94 to 1.62)

 � Normal 1 1 1 1

 � Overweight 1.34 (1.17 to 1.53) 1.16 (1.02 to 1.32) 1.53 (1.21 to 1.94) 1.19 (1.03 to 1.39)

 � Obese 1.84 (1.55 to 2.19) 1.45 (1.23 to 1.70) 1.77 (1.30 to 2.41) 1.93 (1.62 to 2.29)

Smoking

 � Never 1 1 1 1

 � Ex-smoker 1.01 (0.86 to 1.20) 1.20 (1.04 to 1.40) 1.48 (1.21 to 1.96) 1.45 (1.22 to 1.72)

 � Current smoker 1.45 (1.23 to 1.71) 1.37 (1.18 to 1.59) 1.73 (1.32 to 2.29) 1.94 (1.64 to 2.30)

Alcohol consumption

 � No/rarely 1 1 1 1

 � Yes 1.02 (0.791 to 1.14) 1.13 (1.02 to 1.25) 0.91 (0.74 to 1.12) 1.40 (1.25 to 1.57)

SF-36 general health

 � Excellent 1 1 1 1

 � Good 1.03 (0.92 to 1.15) 0.95 (0.86 to 1.05) 0.94 (0.77 to 1.16) 1.07 (0.95 to 1.21)

 � Fair/poor 1.50 (1.28 to 1.76) 1.17 (1.01 to 1.35) 1.32 (0.99 to 1.77) 1.34 (1.13 to 1.60)

Psychological distress

 � Low 1 1 1 1

 � Moderate 1.01 (0.89 to 1.14) 1.01 (0.90 to 1.14) 1.29 (1.03 to 1.61) 0.99 (0.86 to 1.13)

 � High 1.07 (0.93 to 1.23) 1.11 (0.98 to 1.27) 1.17 (0.90 to 1.53) 1.09 (0.93 to 1.27)

 � Very high 1.47 (1.24 to 1.76) 1.34 (1.14 to 1.57) 1.47 (1.09 to 2.00) 1.49 (1.24 to 1.78)
Statistically significant odds ratios are presented in bold type.
*Adjusted for age, marital status, education and area of residence.
BMI, body mass index; LARC, long-acting reversible contraception; SF-36, 36-Item Short Form Health Survey.

never been pregnant were similar to the results for 
women overall (see online supplementary table 3). By 
comparison, the results for women who had ever been 
pregnant differed (see table  3). Specifically, among 
women who had ever been pregnant, women using 
LARCs had higher odds of being obese compared with 
normal weight women using the pill. Women who 
had ever been pregnant and who were using condoms 
were less likely to report good levels of general health 
than women using the pill. Women who had ever been 
pregnant and who were using other forms of contra-
ception were less likely to be consumers of alcohol 
compared with women using the pill. Women who 
had ever been pregnant who were not using contra-
ception had higher odds of being obese than normal 
weight women using the pill. There were no associa-
tions between smoking and psychological distress and 
women’s contraceptive use among women who had 
ever been pregnant. These results did not appreciably 
differ in analyses further stratifying by a history of 
unplanned pregnancy or termination only (see online 
supplementary table 4).

Discussion
Overall women who were obese, smokers, in poor 
general health and with high levels of psychological 
distress were more likely to use both highly effective 
(LARCs) and less effective methods or no contracep-
tion. A few previous studies have shown that depres-
sion and obesity are associated with highly effective and 
less effective contraceptive methods,6–8 10–12 but results 
overall have been conflicting. In this study, findings 
varied by pregnancy history. Among women who had 
ever been pregnant, obesity remained strongly associ-
ated with contraceptive use and non-use, but psycho-
logical distress and smoking did not. Other social and 
healthcare factors may better predict the contraceptive 
use of women who have been pregnant. Our find-
ings further support the complexity of contraceptive 
decision-making.2 The results reinforce the need for 
health professionals to consider a woman’s reproduc-
tive history and desire for future pregnancies while 
also considering mental and physical health issues.

Women’s health and well-being concerns influence 
contraceptive decision-making. In a systematic review, 
fears about weight gain were identified as barriers to 
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Table 3  Longitudinal associations between physical health, health behaviours and mental health and contraceptive use and non-use 
among women who have ever been pregnant

Ever pregnant

Pill versus LARC
Adjusted OR*
(95% CI)

Pill versus condom
Adjusted OR*
(95% CI)

Pill versus other
Adjusted OR*
(95% CI)

Pill versus non-user
Adjusted OR*
(95% CI)

BMI  �   �   �   �

 � Underweight 0.54 (0.26 to 1.14) 1.03 (0.55 to 1.94) 0.34 (0.10 to 1.11) 0.88 (0.53 to 1.48)

 � Normal 1 1 1 1

 � Overweight 1.18 (0.83 to 1.66) 0.76 (0.54 to 1.07) 0.76 (0.46 to 1.27) 0.97 (0.72 to 1.30)

 � Obese 1.80 (1.23 to 2.62) 1.28 (0.90 to 1.81) 1.16 (0.67 to 2.00) 1.44 (1.05 to 2.00)

Smoking  �   �   �   �

 � Never 1 1 1 1

 � Ex-smoker 0.95 (0.66 to 1.36) 0.88 (0.61 to 1.28) 0.97 (0.58 to 1.64) 0.93 (0.68 to 1.26)

 � Current smoker 1.12 (0.78 to 1.62) 0.92 (0.65 to 1.31) 0.92 (0.55 to 1.53) 0.78 (0.57 to 1.07)

Alcohol consumption  �   �   �   �

 � No/rarely 1 1 1 1

 � Yes 1.05 (0.81 to 1.35) 0.94 (0.73 to 1.21) 0.57 (0.38 to 0.86) 1.22 (0.97 to 1.52)

SF-36 general health  �   �   �   �

 � Excellent 1 1 1 1

 � Good 0.92 (0.69 to 1.23) 0.70 (0.52 to 0.92) 0.64 (0.40 to 1.01) 0.83 (0.65 to 1.08)

 � Fair/poor 1.07 (0.74 to 1.56) 0.77 (0.54 to 1.12) 0.96 (0.56 to 1.12) 0.88 (0.63 to 1.22)

Psychological distress  �   �   �   �

 � Low 1 1 1 1

 � Moderate 1.10 (0.79 to 1.54) 1.15 (0.82 to 1.61) 0.99 (0.57 to 1.70) 0.92 (0.68 to 1.24)

 � High 1.07 (0.75 to 1.53) 0.86 (0.60 to 1.24) 0.76 (0.43 to 1.33) 0.81 (0.60 to 1.11)

 � Very high 1.18 (0.78 to 1.77) 0.87 (0.58 to 1.29) 0.98 (0.53 to 1.81) 0.81 (0.57 to 1.16)
Statistically significant odds ratios are presented in bold type.
*Adjusted for age, marital status, education and area of residence.
BMI, body mass index; LARC, long-acting reversible contraception; SF-36, 36-Item Short Form Health Survey.

LARC use.16 Similarly, a recent Australian study found 
that women reporting body management (including 
weight) as a reason for contraceptive use were less 
likely to use LARC.17 Qualitative research has also 
described how women change or discontinue contra-
ception due to weight gain or mood problems.3 18 
These concerns might explain our findings of associa-
tions between obesity, poor general health and psycho-
logical distress and contraceptive non-use. At the same 
time, we found that obesity, poor general health and 
psychological distress were also associated with LARC 
use. The importance of preventing unintended preg-
nancy17 may facilitate uptake of LARCs among women 
with pre-existing physical and mental health concerns.

The relationship between obesity, smoking, depres-
sion and contraception is influenced by social and 
healthcare factors. Women are guided by the knowl-
edge and preferences of their healthcare profes-
sional.19 Obesity, smoking and mental health issues 
may create additional complexity for prescribers. 
Mental health problems may influence women’s 
ability to consistently use contraception20 and there 
may be increased risks of psychological side effects,21 

which may influence health professional recommen-
dations. The UK Medical Eligibility Criteria does not 
typically recommend CHC for women with a BMI 
≥35 kg/m2, particularly if they also smoke.22 Adher-
ence to these recommendations in Australian clinical 
practice is endorsed,23 and may explain the decreased 
odds of CHC use among women who were obese and 
current smokers in our study. Because of the potential 
health risks of CHC among young women who are 
obese our findings are reassuring. On the other hand, 
it is possible that misconceptions about the safety of 
certain contraceptive methods for young women who 
are obese24 may adversely impact women’s contracep-
tion use.25

Women’s physical and mental health are embedded 
within the social context. The women in this study who 
used LARCs were more likely to reside in rural areas 
and to report a history of sexually transmitted infec-
tions (STI). Women who live in rural areas can have 
geographical barriers accessing contraception and may 
rely on LARCs for their long-term contraceptive effec-
tiveness, but in doing so are not protected from STIs. 
Further, women who used no contraception in our 
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study were less likely to have completed high school 
or university and more likely to be current smokers. 
Young women from disadvantaged backgrounds may 
have poor access to contraception and to contraceptive-
related education and information than their peers 
from advantaged backgrounds, limiting their access to 
contraception. On the other hand, increased contact 
with health professionals among women who have 
been pregnant may increase opportunities for women 
to discuss their contraceptive needs.

We examined a range of physical and mental health 
factors associated with different contraceptive methods 
over 5 years. Contraception use was measured annually 
and so precluded assessment of changes over the course 
of the year. We relied on women to accurately self-
report their contraceptive use and were also limited by 
the survey question on contraceptive use, which only 
included the more common methods used and may not 
reflect the full range of methods used over time.

It is difficult to establish whether women’s health 
outcomes influenced their contraceptive use or 
changed following use and therefore we cannot assume 
causality. Finally, the analyses only included women 
who responded to all four survey waves and who 
answered questions about contraceptive use. Women 
responding to all four surveys were more likely to be 
older, in a relationship, university educated, a non-
smoker and reported better physical and mental health 
than the women who inconsistently responded or who 
withdrew. Thus, our study may underestimate the 
associations between obesity, depressive symptoms and 
contraceptive use.

Our findings suggest that physical and mental health 
are an important factor in young women’s contra-
ceptive use (and non-use). Improving the support 
and education available to health professionals may 
better assist them to support women with physical 
and mental health issues. Targeting supportive services 
to women who are obese, smokers and who report 
mental health problems may optimise contraceptive 
care and decision-making.
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