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An important goal of a population-
based survey is to ensure the 
study sample is representative of 

the population sampled, hence achieving 
generalisability of the findings, usually 
described as external validity.1 It is generally 
assumed that a low response rate precludes 
external validity, such that “survey studies 
should have sufficient response rates 
(generally at least 60%) and appropriate 
characterisation of non-responders to 
ensure that nonresponse bias does not 
threaten the validity of the findings”.2 If the 
representativeness of the study sample 
can be demonstrated, irrespective of the 
response-rate, then external validity has been 
achieved.

In recent years, postal recruitment of young 
women to questionnaire-based surveys has 
resulted in low response rates, at high cost 
per participant recruited.3 This reflects the 
change in personal communication from 
individuals using traditional home postal 
addresses and directory-listed landline 
telephone numbers to technology-based 
personal communication through unlisted 
mobile phone numbers, email and social 
media. Hence, web-based recruitment has 
been identified as more suited to a young 
population.4 The use of internet-based 
recruitment challenges the benchmarking of 
external validity by response rates.5 With web-
based approaches, it is not usually possible 
to characterise non-responders for a range 
of reasons, including privacy constraints, 
and when social media is employed to 

recruit participants, the denominator for the 
response rate cannot be established. 

The Grollo-Ruzzene Foundation Young 
Women’s Health Study (GR Study) is being 
undertaken to document the physical 
and psychological wellbeing of young 
Australian women, including the prevalence 
of menstrual disorders such as polycystic 
ovarian syndrome (PCOS). Full recruitment 
of this large population-based sample was 
achieved by predominantly electronic 
means. This paper describes the challenges 
in recruitment of a national representative 
sample of young Australian women by 
predominantly electronic means.

Methods 

The GR Study is a cross-sectional, web-based 
questionnaire study of Australian women, 
aged 18 to 39 years, living in the eastern 
states of Victoria, New South Wales (NSW) and 
Queensland, a subset of whom were asked to 
provide a blood sample.

Study participants
To access a representative sample of women 
of the specific age group residing in the 
target area we recruited through two large 
databases, Roy Morgan Research (RMR) and 
Survey Sampling International (SSI). RMR 
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Abstract 

Objective: To describe the challenges in recruitment of a national sample of young Australian 
women for a study of their physical and psychological wellbeing.

Methods: Women, aged 18 to 39 years, were invited by email to complete an online 
questionnaire and, if not using systemic hormones, pregnant or breast feeding, to provide a 
blood sample. 

Results: A total of 94,546 email invitations were sent. Follow-up of 1,000 randomly selected 
non-responders by text message recruited 15 additional women. Direct telephoning 
resulted in another 516 completed questionnaires from a further 3,614 randomly selected 
non-responders. In all, 6,986 women completed the questionnaire and blood samples were 
provided by 761 (20.6%) of 3,689 eligible participants. The study sample is similar to women 
within the target age range captured by the Australian Census for their state of residence in 
terms of age distribution, education, relationship status, employment and occupation. 

Conclusions: Recruitment, by predominantly electronic means, has achieved a large, 
representative study sample of young women recruited from the eastern states of Australia. 

Implications for public health: Recruitment of a representative study sample can be achieved 
in the absence of a high response rate.
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maintains a database of 300,000 Australian 
residents, refreshed by a turnover of 50,000 
per year. Older databases are maintained 
and can be accessed for research purposes. 
As being listed on the Australian electoral 
roll is compulsory and RMR base recruitment 
on the electoral roll, the RMR database 
is designed to be representative of the 
Australian population. RMR recruits from 
600 sampling areas within the 150 electoral 
areas. New recruitment to the database 
occurs weekly and every sampling area is 
sampled at least monthly. For the current 
study, women aged 18 to 39 years on the 
current database were contacted by email 
and asked to participate in the study. Once 
recruitment of the members of the current 
RMR database was exhausted, previous RMR 
database participants were approached. SSI 
is an international organisation focused on 
digital research. It possesses a database with 
opt-in recruitment via banners, invitations, 
messages and partnerships. The recruitment 
messages vary to ensure a diverse population 
is included. Quality control of the recruitment 
process includes digital fingerprinting to 
identify duplicate responses, email or user 
accounts and two-factor authentication. 
Pattern recognition software identifies 
fraudulent responses.

Potential participants were contacted by 
email with an invitation to participate in a 
study of young women’s health. The invitation 
included a link to the study explanation 
that included the time required to complete 
the study (30 minutes), assurance of 
confidentiality, confirmation that there would 
be no genetic analyses, and the study consent 
form. Women had to select an ‘agree’ option 
to progress to the questionnaire. To ensure 
critical information was collected, participants 
could not progress unless they provided a 
response to specific questions. Participants 
were invited to provide a blood sample if 
they were not using systemic hormonal 
contraception, were not currently or recently 
(within three months) pregnant or breast 
feeding, had at least one ovary and had not 
knowingly experienced menopause. Eligible 
participants were prompted to download 
a pre-populated pathology request form. 
Participants could elect to have their routine 
test results, performed by Sonic Pathology, 
Australia, sent to their nominated doctor. 
Women were given a gift voucher worth $25 
if they provided a blood sample. 

Recruitment was predominantly by email 
contact other than 15 women recruited by 

text message and 516 women recruited by 
telephone, as described in the results.

Participants’ socio-demographics were 
compared with data from the 2016 Australian 
Census available from the Australian Bureau 
of Statistics (ABS). This includes all people 
in Australia on the day the Census was 
conducted, not only Australian residents.5

The study was supported by the Grollo 
Ruzzene Foundation and was approved by 
the Monash University Human Research 
Ethics Committee (Approval number 
CF16/2322-2016001166 [7703]). 

Sample size
The sample size calculation for this study 
was based on the precision of the estimate 
of the prevalence of PCOS of 10%. We 
estimated that if we recruited 7,000 women, 
approximately 3,710 would be suitable to 
provide a blood sample (excluding women 
using hormonal contraception, pregnant or 
breast feeding). Of the 3,710, we expected 
that two-thirds (2,597) would be prepared to 
provide a blood sample. With information on 
2,597 women, the 95% confidence interval 
for the prevalence estimate of PCOS of 10% 
would be +/- 1.1% or 8.9–11.1%.

Data collected
The study questionnaire captured 
information about socio-demographics, 
lifestyle (exercise, smoking and alcohol 
intake), general medical and reproductive 
history, menstrual patterns and symptoms, 
family history, use of medications for anxiety 
and depression, and complementary 
therapies. It included several validated 
tools. A ‘soft launch’ involved inviting a 
small number of potential participants 
to test the online invitation system and 
functionality of the questionnaire and was 
the final opportunity for amendments. Blood 
testing included a standard biochemical 
and haematological panel, reproductive 
hormones, thyroid function, ferritin and 
lipids. Analytes routinely analysed on 
different platforms were transported to one 
laboratory and analysed on a single platform. 
Sample aliquots were stored at -80°C for 
future analysis. The pathology test results 
were reviewed and participants contacted 
if clinically indicated. Any participant whose 
questionnaire responses indicated risk of self-
harm was followed up within 24 hours. 

Results

A total of 94,546 email invitations were 
sent to women aged 18 to 39 years living in 
the Australian states of Victoria, NSW and 
Queensland. These were sent in waves to 
avoid a rapid response overwhelming the 
blood collection facilities. From the 94,546 
email invitations sent, a total of 598 women 
(0.6%) completed the questionnaire upon 
receipt of the initial invitation.

Two hundred email invitations were sent 
during the soft launch and seventeen women 
(8.5%) completed the questionnaire. The soft 
launch identified that a complex menstrual 
symptom question limited progression, so 
this question was modified. The response to 
the first full recruitment wave was lower than 
anticipated. Reminder emails, highlighting 
the main points of the study and including 
a link to the questionnaire, were sent after 
six weeks and the invitation email was 
reworded to emphasise the important 
contribution participation would make to the 
understanding of young women’s health. In 
total, 6,455 (6.8%) were recruited in response 
to the email invitations.

To determine if text messages would assist 
recruitment following an initial email, and 
as a check as to whether emails were being 
received, 1,000 randomly selected non-
responders were sent a study invite by text 
message. This resulted in fifteen (1.5%) 
additional questionnaire completions. This 
did not provide meaningful information as 
to whether the original email was received or 
not. Phone recruitment was then explored. A 
total of 3,614 non-responders were randomly 
contacted by phone and those who agreed 
were sent the email invitation. This resulted 
in a further 516 (14.3%) questionnaire 
completions. Budget constraints prevented 
phone contact with all non-responders. 

A total of 8,193 questionnaires (8.7%) were 
accessed and ultimately 7,053 (86.1%) 
questionnaires were completed between 11 
November 2016 and 21 July 2017 (Figure 1). 
Sixty-six duplicates, women who had been 
recruited through both the RMR and SSI 
databases, and one woman outside the target 
age range were removed, leaving 6,986 study 
participants, representing 7.4% of the total 
number of invitations sent.

Of the 6,986 participants, 3,689 were eligible 
to provide a blood sample, and of these, 761 
(20.6%) provided a sample by 30 September 
2017. The approaches to improve responses 
to the request for a blood sample are shown 
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in Figure 2. Three months into the recruitment 
process, uptake from the invitation to provide 
a blood sample was low. Therefore, to boost 
blood sampling, the value of the gift voucher 
was increased to $50, reminder emails were 
sent, and phone contact was attempted 
with the 2,929 women who had been invited 
to have a blood test but had not done so. 
Contact was achieved for 553 women. 
Ultimately, 756 blood samples from eligible 
women were available for analysis.

Cumulative recruitment of women who 
completed the questionnaire and of 
women who provided a blood sample 
is shown in Figure 3. By the end of the 
recruitment process, the cost per completed 
questionnaire was $36.38.

To evaluate the representativeness of the 
study sample relative to the women of the 
same age in Victoria, NSW and Queensland 
and the Australian population, key socio-
demographic characteristics of the study 
participants were compared with those 
of women within the same age range 
included in the ABS data set, which was 
generated from the national Census6 (Table 
1). The study sample resembles Australian 
women, and women in Victoria, NSW and 
Queensland, with regard to age distribution, 
relationship status and occupation. The 
geographic distribution of study participants 
approximated that of women of this age 
across the included states. When compared 
with the ABS data for women living in 
Victoria, NSW and Queensland aged 15 to 
44 years, women in the study sample were 
more likely to be educated beyond secondary 
school (70.0% versus 65.7%) and born in 
Australia (80.1% versus 64.8%). Women in the 
study sample were more likely to live in an 
apartment or flat compared with data from 
the general Australian population (25.9% 
versus 13.1%). 

The women invited to provide a blood 
sample resembled the women excluded 
from providing a blood sample in regard to 
state of residence, housing type, working 
status, occupation and education, but were 
older and less likely to have been born in 
Australia (76.4% versus 84.1%). The women 
who provided a blood sample were older, 
more educated and more likely to be 
partnered than the women invited, but who 
did not provide a blood sample. Women who 
provided a blood sample were older, more 
likely to have been born in Australia, more 
likely to be married and more educated than 
the women in the ABS data set.

Discussion

Recruitment by predominantly electronic 
means has achieved a study sample with a 
profile representative of the population from 
which they were recruited by comparison 
with ABS data.

The ABS data is of people in Australia on 
Census night, and thus includes visitors 
and international students. In 2017, there 
were 799,371 international students, mostly 
from Asia, of whom only about 25,000 were 
enrolled in schools.7 Assuming that half of 
the students were women, the international 
female students in higher education would 
account for approximately 11% of the 
women aged 18 to 39 years in Australia on 
Census night. Thus, our sample, in terms of 
country of birth, is likely to be more closely 
representative of Australian residents of the 
target age than is suggested by comparison 
with ABS data. 

To include women aged 18 to 24 years in 
our sample for comparison with ABS data 
for education beyond year 12, we needed 
to include the ABS data for women aged 15 
to 24 years. Although women aged 15 to 
17 years will not have completed education 
beyond year 12, they comprise 10.4% of 
women aged 15 to 40 years in Victoria, NSW 
and Queensland.6 Consequently, ABS data for 
education beyond year 12 for women aged 
15 to 44 provides the best comparison for our 
study, but also most likely underestimates the 
actual proportion of women aged 18 to 40 
years with higher education. Therefore, taking 
the above into account, our sample is likely 
to be representative of women residents of 
Australia, aged 18 to 39 years with respect 
to level of education and country of birth, 
in addition to being representative with 
respect to age distribution, state of residence, 
relationship status and occupation.

Figure 1: Participant flow chart.
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Electronic recruitment was chosen based 
on recent experience of other groups 
recruiting young Australian women to 
health surveys. Whereas, young Australian 
women were successfully recruited to the 
Australian Longitudinal Study on Women’s 
Health (ALSWH) by postal invitation in 1996, 
an attempt to recruit young women to the 
Contraceptive Use, Pregnancy Intention 
and Decisions (CUPID) study via post in 
2012 achieved a response rate of 5.4% at 
substantial cost per completed survey.3 
Subsequently, the ALSWH recruited 17,069 
women aged 18 to 23 years to an online 
survey from 54,685 initiated surveys, with 
70% recruited via Facebook, supported by a 
substantial national promotional campaign.4 
The true response rate for recruitment to that 
study, from women who were exposed to 
a study advertisement or invitation, cannot 
be determined but is likely to have been 
low. Rather than using an open-ended, 
social media approach, recruitment to the 
GR Study was achieved using established 
databases that are specifically designed to 
be nationally representative, and from which 
we have previously successfully recruited 
representative samples of older Australian 
women.8-9 The success of this approach, in 
terms of the commitment of responders, is 
evidenced by 86.1% of women who initiated 
the questionnaire going on to complete 
it in the present study, as opposed to only 
31.2% of those who initiated the survey 
for the ALSWH, recruited by social media, 
comprising the final study sample.4 Although 
alternative approaches were initiated to boost 
recruitment during the study, the greatest 
influence on the recruitment rate was the 
number of women invited to participate, 
such that as more invitations were sent, more 
questionnaires were completed. 

Response or outcome rates are traditionally 
used to benchmark external validity of a 
survey, and a range of formulas have been 
developed to calculate outcome rates for this 
purpose.5 Outcome rates are considered to 
provide assurance that non-response bias has 
been minimised within the study. In other 
words, when a representative cohort has 
been invited to participate, if the majority 
contribute to the research then results will 
reflect the general population. However, it is 
not a low response rate in itself that results 
in bias; meaningful differences between 
those who participate and those who do not 
limit generalisation of the findings to the 
population as a whole, even if the response 

Figure 2: Strategies employed to increase uptake of invitation to provide a blood sample.

Figure 3: Cumulative recruitment of women who completed the online questionnaire and who provided a  
blood sample.
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Table 1: Comparison of socio-demographic characteristics between the study sample and data from the Australian Bureau of Statistics.
Socio-demographics Questionnaire 

n=6,986 (%)
Not invited to provide 

a blood sample 
n=3,297 (%)

Invited to provide a 
blood sample 
n=3,689 (%)

Provided blood 
sample 

n=761 (%)

Didn’t provide 
blood sample 
n=2,928 (%)

ABS  
(Vic, NSW, Qld only) 

n* (%)

ABS 
n* (%)

Statea

 New South Wales 2,474 (35.4) 1,133 (34.4) 1,341 (36.3) 230 (30.2) 1,111 (37.9) 1,123,019 (40.7) 1,123,019 (40.7)
 Victoria 2,478 (35.5) 1,158 (35.1) 1,320 (35.8) 301 (39.6) 1,019 (34.8) 933,357 (33.9) 933,357 (33.9)
 Queensland 2,034 (29.1) 1,006 (30.5) 1,028 (27.9) 230 (30.2) 798 (27.3) 700,349 (25.4) 700,349 (25.4)
Age (in years)b

 18–20 597 (8.6) 251 (7.6) 346 (9.4) 19 (2.5) 327 (11.2) 219,838 (8.0) 282,710 (8.0)
 20–25 1,465 (20.9) 747 (22.7) 718 (19.5) 80 (10.5) 638 (21.8) 602,816 (21.9) 771,369 (21.7)
 25–30 1,595 (22.8) 875 (26.5) 720 (19.5) 145 (19.0) 575 (19.6) 652,909 (23.7) 840,525 (23.7)
 30–35 1,695 (24.3) 784 (23.8) 911 (24.7) 222 (29.2) 689 (23.5) 668,916 (24.2) 864,026 (24.4)
 35–40 1,634 (23.4) 640 (19.4) 994 (26.9) 295 (38.8) 699 (23.9) 612,246 (22.2) 788,548 (22.2)
Country of birthc

 Australia 5,593 (80.1) 2,775 (84.1) 2,818 (76.4) 594 (78.0) 2,224 (75.9) 2,371,204 (64.8) 3,043,352 (64.7)
 United Kingdom 116 (1.7) 52 (1.6) 64 (1.7) 14 (1.8) 50 (1.7) 90,345 (2.5) 139,094 (2.9)
 Europe 144 (2.1) 64 (1.9) 80 (2.2) 19 (2.5) 61 (2.1) 53,983 (1.5) 76,058 (1.6)

 Oceania (including New Zealand 
& Pacific Islands)

196 (2.8) 86 (2.6) 110 (3.0) 24 (3.2) 86 (2.9) 115,209 (3.3) 140,420 (3.0)

 Asia 609 (8.7) 194 (5.9) 415 (11.2) 65 (8.5) 350 (12.0) 591,660 (16.0) 733,069 (15.6)
 Africa 62 (0.9) 22 (0.7) 40 (1.1) 8 (1.1) 32 (1.1) 35,360 (1.0) 58,989 (1.3)
 America 87 (1.2) 38 (1.2) 49 (1.3) 11 (1.4) 38 (1.3) 38,106 (1.0) 47,177 (1.0)
 Other 157 (2.2) 55 (1.7) 102 (2.8) 24 (3.2) 78 (2.7) 123,747 (3.4) 159,075 (3.4)
 No answer 22 (0.3) 11 (0.3) 11 (0.3) 2 (0.3) 9 (0.3) 239,194 (6.6) 307,320 (6.5)
Relationship statusd

 Married 2,380 (34.1) 1,142 (34.6) 1,238 (33.5) 344 (45.2) 894 (30.5) 1,247,910 (37.3) 1,345,912 (32.4)
 De facto 1,181 (16.9) 647 (19.6) 534 (14.5) 121 (15.9) 413 (14.1) 456,943 (13.9) 555,201 (13.4)
 Not married 3,411 (48.8) 1,504 (45.6) 1,907 (51.7) 294 (38.6) 1,613 (55.1) 1,633,970 (48.9) 2,248,612 (54.2)
 Not answered 14 (0.2) 4 (0.2) 10 (0.3) 2 (0.3) 8 (0.3) NA NA
Housing typee

 House 4,822 (69.0) 2,279 (69.1) 2,543 (68.9) 541 (71.1) 2,002 (68.4) 5,339,766 (84.2) 7,096,803 (85.6)
 Apartment, Unit or flat 1,807 (25.9) 856 (26.0) 951 (25.8) 187 (24.6) 764 (26.1) 952,199 (14.5) 1,087,445 (13.1)
 Other 345 (4.9) 156 (4.7) 189 (5.1) 30 (3.9) 159 (5.4) 51,489 (0.8) 64,422 (0.8)
 No answer 12 (0.2) 6 (0.2) 6 (0.2) 3 (0.4) 3 (0.1) 30,382 (0.5) 37,410 (0.5)
Educationf

 Post year 12 education 4,892 (70.0) 2,361 (71.6) 2,531 (68.6) 591 (77.7) 1,940 (66.3) 2,391,922 (65.7) 2,628,113 (55.2)
Working statusf

 Full time 1,829 (26.2) 903 (27.4) 926 (25.1) 208 (27.3) 718 (24.5) 1,328,122 (35.6) 1,444,296 (30.3)
 Part time 2,921 (41.8) 1,380 (41.8) 1,541 (41.8) 314 (41.3) 1,227 (41.9) 921,898 (25.0) 1,385,833 (29.1)

Working but Full-time/ 
part-time status unknown

NA NA NA NA 142,442 (3.9) 195,801 (4.1)

 Not working 2,236 (32.0) 1,014 (30.8) 1,222 (33.1) 239 (31.4) 983 (33.6) 1,316,630 (35.4) 1,738,027 (36.5)
Occupation (includes only working women)g

 Professionals (plus Managers) 1,868 (38.6) 925 (39.6) 943 (37.6) 253 (47.6) 690 (34.9) 701,890 (35.0) 1,089,964 (36.0)
 Community & personal services 558 (11.5) 271 (11.6) 287 (11.4) 44 (8.3) 243 (12.3) 351,545 (17.7) 517,511 (17.1)
 Clerical & Administration 799 (16.5) 382 (16.4) 417 (16.6) 89 (16.7) 328 (16.6) 367,547 (18.3) 576,872 (19.1)
 Sales 650 (13.4) 310 (13.3) 340 (13.6) 45 (8.5) 295 (14.9) 310,423 (15.7) 433,662 (14.3)
 Other 967 (20.0) 446 (19.1) 521 (20.8) 101 (18.9) 420 (21.3) 266,974 (13.3) 407,893 (13.5)
Notes:
*Total numbers for each socio-demographic characteristic vary.  See below for details.
a: Based on 2016 Australian census data for women aged 18-39 years in NSW, VIC and QLD (n=2,756,725)
b: Based on 2016 Australian census data for women aged 18-39 years (Eastern states n=2,756,725; Australia n=3,547,178)
c: Based on 2016 Australian census data for women aged 15-44 years (Eastern states n=3,638,808; Australia n=4,704,544)
d: Based on 2016 Australian census data for women aged 15-44 years (Eastern states n=3,338,823; Australia n=4,149,725)
e: Based on 2016 Australian census data for households (no age restrictions) (Eastern states n=6,373,836; Australia n=8,286,077)
f: Based on 2016 Australian census data for women aged 15-44 years (Eastern states n=3,702,104; Australia n=4,763,930)
g: Includes only working women: Grollo-Ruzzene study n=4,842; Based on 2016 Australian census data for women aged 15-44 years (Eastern states n=1,998,378; Australia n=3,025,902) (includes only working women)
ABS – Australian Bureau of Statistics
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rate is high.10,11 But, as the characteristics 
of the non-responders cannot always be 
established, minimising the proportion of 
non-responders is intended to reduce the 
impact of any differences on the research 
outcomes. The American Association for 
Public Opinion Research has highlighted that 
outcome/response rates for surveys should 
not be considered the only means by which 
to judge the quality or external validity of 
a survey.5 Other robust approaches are to 
identify and quantify differences between 
responders and either the population from 
which they were sampled or non-responders, 
when their characteristics are known. 

Although the current study returned a 
relatively low response rate, comparison with 
known characteristics of women aged 18 
to 39 years, living in the states from which 
they were recruited, provides confirmation 
that this study has recruited a representative 
sample. Furthermore, the profiles of the 
participants not invited to provide a blood 
sample, as well as those who were invited but 
chose not to provide a sample (blood sample 
non-responders), provide confirmation 
that women who provided a sample (blood 
sample responders) were representative of 
the study population, as well as women in the 
community. That the women who provided 
a blood sample were more likely to be 
educated beyond high school than the other 
study participants is consistent with more 
educated women engaging in research and 
health surveys.4,12-15

Taken together, comparisons of several 
key socio-demographic parameters for the 
GR Study sample with the ABS database 
demonstrate that the conclusions drawn 
from future analyses of the GR Study can 
be generalised to women in these eastern 
Australian States and, for some outcomes, the 
general Australian population. 

The cost of recruitment for the GR Study is 
comparable to the cost of recruitment by 
traditional post to the ALSWH study in 1992 
and is more cost-effective than the same 
recruitment strategy used in the CUPID 
trial in 2012.3 This highlights that electronic 
recruitment has replaced traditional paper 
questionnaires being sent by post, not only 
in regard to response rate, but also in regard 
to cost.

Strengths and limitations
The strengths of the GR Study include the 
recruitment of a large, community-based 
sample of women aged 18 to 39 years that is 
representative of the Australian population of 
this age group by several characteristics. 

The main limitation of the study is the lower 
than anticipated number of women who 
provided a blood sample.

Implications for public health

The quantum shift in the way individuals 
communicate and the high level of residential 
mobility of young people necessitates 
creative approaches to engaging people in 
clinical research. This study demonstrates 
that recruitment strategies can move 
from traditional paper-based methods to 
more modern electronic methods while 
maintaining external validity.

Conclusion

Despite the challenges, we successfully 
recruited, by predominantly electronic means, 
a large sample of Australian women aged 
18 to 39 years that is representative of the 
Australian population. 
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