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Abstract

Background

Gestational diabetes mellitus (GDM) is a risk factor fordegelopment of type 2 diabetes.
Lifestyle intervention can prevent progression to type 2 dialretagh risk populations. We
designed a randomised controlled trial (RCT) to evaluate thetigfaess of an established
lifestyle intervention compared to standard care for delagiafpetes onset in European
women with recent GDM. Recruitment into the RCT was more cigillg than anticipated
with only 89 of 410 (22%) women agreeing to participate. This pigeatifies factors that
could enhance patrticipation of the target population in future interventions.

Methods

We hypothesised that women who agreed to participate would have hiigletes ris
profiles than those who declined, and secondly that it would be possibjEetlict
participation on the bases of those risk factors. To test our hygmmthvee identified the
subset of women for whom we had comprehensive data on diabetesadtks 3-5 years
following GDM, reducing the sample to 43 participants and 73 decliéesconsidered
established diabetes risk factors: smoking, daily fruit and ablgeintake, participation In
exercise, family history of diabetes, glucose values and BMiescon post-partum re-
screens, use of insulin during pregnancy, and age at delivery.s&/aralysed narrative data
from 156 decliners to further understand barriers to and facilitators of patitci.

N

Results

Two factors differentiated participants and decliners: ageelatery (with women older thg
34 years being more likely to participate) and insulin use duringnprey (with wome
requiring the use of insulin in pregnancy less likely to padieip Binary logistic regressio
confirmed that insulin use negatively affected the odds of pariieipalhe most significar
barriers to participation included the accessibility, affordabiahd practicality of th
intervention.

(U,—..:—‘:

Conclusions

Women with recent GDM face multiple barriers to lifestytemge. Intervention designers
should consider: (i) the practicalities of participation for gopulation, (ii) research desighs
that capitalise on motivational differences between participaii)sal{eviating concerng
about long-term diabetes management. We hope this work will support fes@@chers in
developing interventions that are more relevant, effective and sfigc@s recruiting the
desired population.
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Background

The prevalence of gestational diabetes mellitus (GDM) is gigpwaround the world [1,2],
and the adverse maternal and neonatal implications of GDM are nbestablished [1,3-7].
GDM is associated with increased stress and depression gweggancy [7] and can have
long-term consequences for the mother and child, including increasledofrihospital
admission, obesity, heart disease and type 2 diabetes in fat@-14]. Indeed, Bellamwt
al. [10] found that progression to type 2 diabetes is increased sedein-fsbmen with prior
GDM compared to women with normal glucose tolerance (NGT) in pregnancy.

Since the 1990s, evidence has increasingly demonstrated that Hée#ityye intervention
and behaviour modification has the potential to delay if not preventgasign to type 2
diabetes in high risk populations [15-21]. For example, the Americaiongh Institutes of
Health designed an intensive individualised intervention targetech@bving eating and
physical activity habits, called the Diabetes Prevention Pmod@f2PP). The DPP led to a
50% reduction in diabetes incidence in adults with pre-diabetes [18,21fai8i the Finnish
Diabetes Prevention Study (FDPS) demonstrated that weight ross lifestyle change
reduces the incidence of type 2 diabetes in patients with pretedldi®]. Other studies have
shown lifestyle intervention to be at least as effective asnpdwological intervention in
reducing the risk of type 2 diabetes in people with impaired glutolseance [22].
Lindstromet al. [23] found that lifestyle changes are sustained and the incidentabaftes
reduced after the intervention stops.

There is limited evidence, however, to support the efficacy of tHab@revention
programmes in women with a history of GDM. The most compelling se&en this
subgroup comes from the DPP which showed a 50% reduction in diabetesdrecide
women within 10 years of GDM [24]. Efforts to engage women witioge recent history of
GDM in type 2 diabetes prevention efforts have largely provenestgatig though, due to
problems with uptake of screening services post-pregnancy [25,26] andmeot and
retention challenges in the case of behaviour modification interventions [27,28].

In fact, the literature suggests that women with prior GDM wtle air highest risk of
developing type 2 diabetes tend to receive the fewest follow-up losatthservices [29]. In
exploring reasons for non-attendance at services, a small nom&teidies have considered
risk perceptions and health behaviours in women with prior GDM. dmsteof risk
perception, evidence suggests that women with prior GDM tend to havacaurate
perception of the general risk of developing type 2 diabetes [30,34f, despite
understanding the association between GDM and future diabetes, watheprior GDM
hold inaccurate perceptions of thearsonal risks of the disease. Even those women at the



highest risk of developing type 2 diabetes typically do not perdberaselves to be at an
elevated risk as they intend to modify their health behaviours in the future [30-32].

Notably, studies have shown that having an intention to engage in healthiobeha
modification does not always translate into actual changes in ledlétviours. For example,
Kim et al. [30] and Doran and Davis [33] found that women with prior GDM who perdeive
themselves to be at high risk of developing type 2 dialaeigeplanned to modify their future
health behaviour were also associated with the lowest fruit andabégEeonsumption, and
self-reported no physical activity (or any other recent maatibhos to their health or lifestyle
behaviours). A small number of studies have used qualitative methoddlogeplore the
barriers to and facilitators of post-partum follow-up care irolaod of women with recent
GDM. Bennettet al. [34] found that feelings of emotional stress due to adjustingrniema
baby and fear of receiving a diabetes diagnosis were the primaters to accessing post-
partum follow-up care. In fact, women in their study reported piefga state of unknowing
to continuing with the necessary behavioural changes, such ay destictions and blood
monitoring, required to reduce diabetes risks. Fear of receiving bad news haspoetad as
a barrier to participation in other intervention trials too [35].

In an effort to determine the specific factors that could imprétem@ance and participation
in diabetes prevention programmes, Daspepéh. [36] invited women within five years of a
GDM diagnosis to a focus group discussion with the aim of delinetdoigrs that could
enhance participation and engagement in diabetes prevention programhnegly.Tef the
1201 women who received invitations to participate in the study, only d2@ated study
personnel (10%) and only 29 women actually attended one of thefdous groups.
Discussants expressed a need for social support to achieve <hartyetary and physical
activity habits. In this regard, face-to-face interactions witbrgeand professionals were
preferred, with adjunctive roles for the Internet/social medtaurthermore, direct
participation of partners/spouses in type 2 diabetes prevention progsaweseviewed as
important to enhance support for behavioural change at home. Discusgatighted work
and child-related responsibilities as potential barriers tacgaation, and emphasised the
importance of childcare support to allow attendance.

Despite this instructive body of work, there is little inforimat about the feasibility of
offering a lifestyle intervention in a community setting witp@pulation of women with a
recent history of GDM. Further research is required to uncetstiae characteristics of
women who participate in behaviour modification programmes and whetlyediffex from
non-participators in terms of lifestyle, health status or lfanhistory of diabetes.
Additionally, we need a better understanding of the specific difiesufaced by women with
recent GDM in participating in diabetes prevention trials prajrammes. Without such
understanding, we have little evidence to draw from to enhanceipatiba of this particular
group when planning future RCTs and interventions.

In Ireland, the Atlantic Diabetes in Pregnancy (Atlantic DdR)gramme was established in
2005 to investigate screening strategies, interventions and follow-wperoén with GDM
with a view to diabetes prevention in the long-term [1]. In routiimecal practice in Ireland
there is no lifestyle modification intervention for women with pfBidM to reduce the risk
of developing type 2 diabetes. In this context, we designed a randocoisedlled trial to
evaluate the feasibility and effectiveness of an established goityabased lifestyle and risk
factor modification intervention, the Croi MyAction programme, comptyestiandard health
care for delaying diabetes onset in women with recent GDM [37].



Croi MyAction is a 16 week cardiovascular prevention programme witlenaphasis on
lifestyle modification (smoking cessation, healthy food choices pimgsical activity),
medical risk factor management (blood pressure, lipids and gluaodethe prescription of
cardio-protective medication where appropriate. The programme is ledreed delivered
by a specially trained multidisciplinary team (MDT) whicimcludes a dietician,
physiotherapist and physical activity specialist, supported byyaig&in. The MyAction
model of care evolved from the EuroAction study [38], which demonstthtdda nurse-
managed, multidisciplinary, and family-based programme could achieakhier lifestyle
changes and better risk factor control than usual care at ome Seasequently, Croi
MyAction was established as a partnership between Croi (anhiestt and stroke charity)
and Imperial College London, the co-ordinating centre for the Euroddiudy [39]. The
Croi MyAction programme has demonstrated striking results rson feerms of improving
adherence to a healthy diet, reducing both obesity and centratyodredialso significantly
improving physical activity levels [40] — all interventions whiclvéndbeen shown to reduce
risk of progression to type 2 diabetes. While Croi MyAction isgiesd for individuals at
high risk of developing cardiovascular disease we anticipatét tvdl be similarly effective
in reducing long-term diabetes risks in women with prior GDM.

The RCT is currently underway. However, trial recruitment prowdnfore difficult than
initially anticipated despite the promise of a free-of-chaifgstl/le intervention for reducing
progression from GDM to type 2 diabetes (Croi MyAction). This papports on (i)
differences between a subset of participants and decliners tnaduand (ii) the reasons for
non-participation cited by all decliners. Through this researchhope to foster a better
understanding of barriers to and facilitators of trial particgmafor women with prior GDM,
and in the process support the development of interventions that areeftevent, effective
and successful in recruiting the desired population.

Methods

Our study design, recruitment process and intervention arms amgbdedselsewhere [37].
Briefly, we invited 410 women with prior GDM to participate in &R of the Croi
MyAction lifestyle intervention programme (full clinical reselarethics committee approval
was obtained on 27 March 2012 with an amendment approved on 1 SeptembeO2#i2)
total 410 women invited to the trial, 89 (or 22%) agreed, 156 declined)(38% the
remainder were not contactable. Among those women who agreed, 35 deebbur
eligibility criteria of glucose dysfunction at baseline andenvexcluded from the study. Thus
a total of 54 women with a history of GDM and persistent post-paglusose dysfunction
[impaired glucose tolerance (IGT) or impaired fasting gludtisé)?, have been randomly
assigned to a control arm (n = 27) or to the Croi MyAction inteimergroup (n = 27).
Women in the control arm receive usual health care advice, definedtten information on
diet and lifestyle changes for reducing diabetes risks and w#it general practitioners as
required. The intervention group receives usual health care as peopritrel group in
addition to attending the 12-week Croi MyAction lifestyle modifaxatprogramme. Croi
MyAction comprises a group exercise programme, group health pamoti education
seminars, and one-to-one meetings with a multidisciplinary thealte team focusing on
personalised risk factor reductions.

For this paper, we wanted to examine the characteristidheofparticipants versus the
decliners to isolate any key differences that might be prediaif participation. Upon
analysis of the available dataset, we identified 43 out of the @@ipants and 73 out of 156



decliners who had returned for follow-up testing 3-5 years post-pgdlinThe statistical
analyses in this paper draw from the clinical, anthropometric andgtaphic characteristics

of this sample of 116 women. In addition, we summarise barriers foipation in the trial
from the total number of decliners (n = 156). All of these womenpare of an ongoing
research study on gestational diabetes known as Atlantic DialmetBsegnancy (DIP)
programme, which has been running since 2005. Each woman has given her gonsent
writing for her personal health data to be used as part of the ongsiegrch programme.
The women are free to decline to participate in any partiqiase of the research. We
obtained ethical approval from the Clinical Research Ethics Ctigerof Galway University
Hospital for the conversion study [41] in March 2011, and for the clinical trial in 2012.

We hypothesised that there would be differences betweenipante and decliners to the
trial based on known type 2 diabetes risk factors, and that ouddwe able to predict
probability of participation based on the these risk factors.€eftwa, the primary response
variable of interest is whether a person agreed to participatesiintervention or not. The
explanatory variables include the following known type 2 diabeés&sfactors: first degree
relative with diabetes mellitus (DM); smoking status; exsergarticipation; daily fruit and
vegetable intake; insulin use during pregnancy; post-pregnancy ichpgasiéng glucose
(IFG); post-pregnancy impaired glucose tolerance (IGT); faglimgma glucose (FPG) value
and 2-hour plasma glucose (PG) value, 3-5 years following GDM; badg mdex (BMI);
and the covariate, age at delivery.

To test our hypotheses, two different approaches were used. ristjar to describe the
variables in question and to identify any differences betweerciparits and decliners on
those variables, we undertook univariate analysis using Chi-square-testis.TThe Chi-
square analysis investigated associations between participantedlimters based on the
following categorical variables: family history of type 2 ditse(yes/no), current smoking
status (yes/no), meets daily exercise intake requiremgatsnf), meets daily fruit and
vegetable intake requirements (yes/no), insulin use during GDM pregifges/'no), and
whether blood glucose values met the diagnostic criteria fogredtr both of IFG or IGT on a
post-partum oral glucose tolerance test (OGTT) (yes/no). 3-teste used to compare the
participants and decliners across the continuous variables of: FB€&s vathour PG values,
BMI and age at delivery.

Secondly, in order to identify variables that may be usefulipi@s of participation we
undertook multivariate analysis, in the form of: logistic regmssinalysis (using variable
selection procedures and the least absolute shrinkage and selectaoropASSO]; and
classification tree analysis (pruned on misclassification)staistical analyses were carried
out with Minitab (version 16) and R (version 2.15) software, using rpaatt.plot and
beanplot libraries. Model checking was based on deviance and the tHosmeshow test.
Finally, we summarised the stated barriers to participation availabletieab6 decliners.



Results
Comparison of participants to decliners

Chi-square analysis and T-tests

The Chi-square test of independence was performed to deterrparéigfpants and decliners
are distributed differently depending on their health status, ussies$ exact test when
appropriate. The results of this analysis are presented in Tablnly one significant
association was found: women that used insulin during the index GDM pmgmeere
associated withower participation rates than those that did not use insulin in pregnghcy
(1, N = 116) = 6.947p < .01. Of the total number of women who used insulin, only 22%
agreed to participate in the trial (77% declined); whered 46 those who dichot use
insulin agreed to participate (54% declined).

Table 1 Chi-square analysis of association

Categorical variables

Consented to participate Declined to participate All P-valuey?’ test
n =43 (37%) n =73 (63%) (n=116)
First degree relative with diabetes
mellitus
No 22 (35%) 41 (65%) 63 0.601
Yes 21 (40%) 32 (60%) 53
Smoker 0.790
Past 17 (41%) 25(59%) 42
Current 7 (39%) 11(61%) 18
Never 19 (34%) 37(66%) 56
Meets daily exercise requirements 0.604
No 5 (31%) 11(69%) 16
Yes 38 (38%) 62 (62%) 100
Meets daily fruit and vegetable 0.178
requirements
No 0 3(100%) 3
Yes 43 (38%) 70(62%) 113
Insulin use during pregnancy 0.008
No 33 (46%) 38 (54%) 71 95% Cl (7.5, 41)
Yes 10(22%) 35 (77%) 45
IFG at follow-up 95 0.544
No 34 (36%) 61 (64%) 21
Yes 12 (57%) 9 (43%)
IGT at follow-up 109 0.631
No 41 (38%) 68 (62%) 7
Yes 2 (29%) 5 (71%)

T-tests of differences between the 43 participants and 73 dseclireipresented in Table 2.
There was no evidence against normality for the continuous variallesgroups differed
significantly on one variable: age at delivery. On average, fmatits were 2 years older.
Specifically, the mean age at delivery for participants 8@ years while the mean age at
delivery for decliners was 34 years. There was no evidence agwnsiality for the
continuous variables in question.



Table 2 T-tests of differences between participants and decliners
Continuous variables

Consented to participate Declined to participate  95% Confidence Interval P-value

(n=43) (n=73) cn,
Mean (SD) Mean (SD) Consent-
No consent
Fasting plasma glucose at follow-up 5.3 (0.63) (BZ1) (-0.34,0.17) 0.526
2-hour plasma glucose at follow-up 5.4 (1.55) 6233(7) (-0.06, 0.11) 0.619
BMI at follow-up 33.3 (5.98) 32.1 (6.59) (-3.5222) 0.344
Age at delivery 36.1 (4.48) 34.1(5.05) (0.21, 3.8) 0.029

Predicting probability of participation
Binary logistic regression analysis

Logistic regression analysis using variable selection and A&50 was used to identify
useful predictors of participation in the trial. The analysis ifledt insulin use during

pregnancy and age at delivery as the only significant predictbrhe probability of

participation. The ‘meets daily fruit and vegetable intake’ \deiavas not included in the
logistic regression analysis due to small cell counts.

Table 3 shows the model estimates from both the full and reduced sndtiel reduced
model identified two useful predictors; namely, age at delivergt, whether an individual
was on insulin or not during pregnancy. From the table it can be seéehdlestimated odds
of participating increase by 1.12 per unit increase in age; ari@l3xdimes lower for insulin
users compared to non-insulin users. The odds ratio, however, gives noiandafathe
underlying probability of an individual participating in the trildather, it provides the
multiplicative effect on the odds based on a reference catégory categorical predictor) or
per unit increase (for a continuous predictor). Thus, a plot of thespomnding estimated
probability is needed to highlight the effect of increasing agesalin and non-insulin users
(Figure 1).

Table 3Full and reduced binary linear regression models of consent to particgie

Full model* Reduced model (LASSO)
Variable OR Lower Upper p-value OR Lower Upper p-value
Age (years) 1.12 1.01 1.23 0.02 1.09 1.00 1.18 0.05
First degree relative
(Yes vs. No) 0.77 0.32 1.85 0.55
Smoker
(Past vs. Never) 1.91 0.72 5.06 0.18
(Current vs. Never) 1.65 0.46 5.93 0.43
Exercise
(Yes vs. No) 0.98 0.27 3.49 0.97
Insulin use
(Yes vs. No) 0.35 0.14 0.86 0.02 0.34 0.14 0.82 10.0
IFG at follow-up
(Yes vs. No) 1.27 0.43 3.77 0.66
IGT at follow-up
(Yes vs. No) 0.59 0.09 3.94 0.58
BMI 1.04 0.97 1.11 0.26

C statistic: Full = 0.71, Reduced = 0.68.
* Fruit and vegetable intake excluded due to sparse data (113/116 had adequated
vegetable intake).



Figure 1 Scatter plot of predicted probability of participation.

Classification tree analysis

A classification tree (pruned on misclassification) was grawidentify useful cut points for
the potential predictors of participation (Figure 2). The (prunedsiizion tree identified
insulin use and age at delivery as useful predictors; that i€ tasen using insulin during
the index pregnancy, irrespective of age, were classifieddis@ls; those women not using
insulin and >34 years were classified as participators; and wooteusing insulin and 34
years were classified as decliners.

Figure 2 Classification tree for participation.

The predictive ability of the tree is assessed by lookingeaptoportion of women correctly
classified by the tree. Figure 2 shows the number of womenctgr@assified and the
corresponding percent correctly classified at each (ternmioalg. For example, if insulin use
alone was used as a classifier for non-participation, 78% (ot ttadsng insulin) were
correctly classified. Those not using insulin during pregnancy and >84 yere classified
as participants, with a correct classification rate of 57B6s€ that did not use insulin during
pregnancy andg 34 years were classified as decliners, with a corressifileation rate of
69%. Overall, 79 of the 116 women (68%) were classified correctly by the tree model.

Comparison summary

In summary, there were no significant differences betweencipartts and decliners on
lifestyle variables (smoking behaviour, healthy eating behaviodrexercise behaviour) or
in terms of their diabetes status (IFG, IGT, FPG, 2-hour PG)I, BMfamily history of
diabetes. Participants and decliners differed significantlywan ariables: age at delivery
(with women older than 34 years being more likely to participatd)insulin use for glucose
control during pregnancy (with women requiring the use of insulgllkesly to participate).
In terms of predicting participation, the evidence suggests trathis sample, the factors
significantly predictive of probability of participation are agedelivery and insulin use
during pregnancy. However, the model gives no indication as to wpithrsage is most
informative. The classification tree suggests that the effeagje is most informative when
considering individuals above and below 34 years of age. It should k& hoteever, that
neither the logistic model nor the tree are intended to be usededstion algorithms.
Rather, they help to identify potentially useful predictors andmitily useful cutpoints for
continuous predictors. The cutpoint identified here supports the existigneei that older
women are more likely to participate in research than younger women [31].

Barriers to participation cited by decliners

Stated barriers to participation in the trial are availabtenfthe 156 decliners and are
described in Table 4. In total, 251 statements were available forgcadisome women cited
several reasons for declining to take part in the intervention. stdiments were grouped
into themes that reflected similar or related barriers.



Table 4Barriers to participation cited by decliners

Barrier category Description Number of times cited
(and percentage of
respondents who cited

barrier)
Travel distance / Transport Distance to locatiomtdrvention; travel expense; lack of transpootati 80 (51%)
Child care commitments Cannot leave children; donamt to leave children; children too young to 52 (33%)
leave; lack of childcare; leisure time dedicatedhiddren/family activities
Lack of time / Too busy Lack of time to commit teetprogramme; time commitment required too 48 (31%)
great; unable to commit wgpecific times; own and partners’ work schedules;
child’s school and activity schedule
Research and intervention deterrents Researcluéatitiscomfort with test procedures; programme sic@ntent 26 (17%)
Not concerned about diabetes risks Given the @dirabn post-partum tests, therefore not concerbedtaisks 23 (15%)
Lack of social support Lack of a network of friermsfamily to provide practical or emotional 9 (6%)
support
Already taking action on own Does not need thigpmme as taking action on her own 8 (3%)
Health too poor to participate Acute health proldaake precedence over chronic health problems %3 (2
Other reasons Planning a pregnancy; caring fompsireearning English; currently living 6 (4%)
abroad
No reason given Not interested in participating 4 (3%)

Above all, travel distance, child care commitments and lack of tonelevote to the
programme presented the most significant barriers to partmipfdr this cohort of women.
This finding is not surprising given the target population: women sgitent GDM, many of
whom have other children and also work outside the home. Indeed, such lvevietseen
shown to be particularly relevant to women [34,35]. Many of the wometedto our trial
were from rural areas up to a 2-hour drive from the interventien Bor these women, the
travel distance and expense, in addition to the length of the prograwas a prohibitive
factor. A number of women simply stated that they had childtérome and therefore could
not attend the programme, some qualifying this statement lnygstnat they did notvant to
leave the children but would prefer to spend any spare time they ittadheir children;
others said their children were too young to leave. Many seddifiat, with the demands of
their own schedules and their partners’ schedules, they could notitctonbeing able to
leave the family at a regularly scheduled time each week.

Research fatigue also emerged as a significant reason fqranticipation for the population
of women targeted in this study. This finding may reflect tha that an intensive
programme of research on the issue of GDM has been ongoing in itve fegover five
years, and the women invited to participate in this trial haloleglh involved in earlier phases
of the research. Moreover, the Oral Glucose Tolerance Test requires fasaingifomum of

8 hours prior to the test, then 3 blood draws over the course of 3 hourqrddesliure in
itself presented a barrier to participation for some women. Owottie¥ hand, a significant
number of women were not concerned about their health or diabeteantskslt they were
not in need of the intervention programme as they intended to take txiimprove their
health. This finding affirms those of other studies on women wittMEBO0]. Finally,
although lack of social support was only explicitly identifiedabgmall number of women as
a reason for declining to take part in the trial, it appeardeetan important confounding
factor in many of the other barrier categories too. Essentilthere was no one else to
assume the responsibilities of running the home and caring for chiltfelt prohibitively
difficult for many women to commit to a time-intensive interventprogramme requiring a
regular commitment of time.



Discussion/conclusions

Of a fairly large potential candidate population, relatively fewwmen who received
information about the trial agreed to participate. For the followsasons we expected
uptake to be higher:

» The intervention (Croi MyAction programme) is delivered in an accessitemedical
community setting, free-of-charge to participants;

» The intervention offers flexible options for delivery (for example, a homeduzseon
with fewer on-site visits is available, if necessary) and allows gaatits to make up
missed sessions on future programme dates;

» The intervention combines individual and group-based components, and encourages
participants to enrol a friend or family member as a full participant foalssigpport and
motivation outside programme times;

» The program is multidisciplinary, recognising that changing lifestgyd health behaviour
requires the expertise of a variety of health care professionals;

» The intervention has very high uptake, retention and success rates with itstemgent
population (individuals at high risk of cardiovascular disease).

Additionally, since the initiation of the Atlantic DIP researchgramme in 2005, health care
providers in our region have increased their focus on providing aceessidl relevant
clinical recommendations to women with GDM during all antenatatsvi§hus it was
expected that women would be motivated to improve their health following GDM.

Overall, the results do not support our hypothesis that participantdexniders differ
significantly in their diabetes risk profiles. In fact, in thgpulation, the groups did not differ
significantly on lifestyle variables (smoking behaviour, healtityng behaviour and exercise
behaviour), diabetes status (IFG, IGT, FPG, 2-hour PG), BMI, ailyfdmstory of diabetes.
Participants and decliners differed significantly on only twoaldes: age at delivery (with
women older than 34 years being more likely to participate) andrinsseé during pregnancy
(with women requiring the use of insulin less likely to participate).

Our finding on age is consistent with other studies (for examgée][3d]) which suggest that
older women tend to participate in prevention studies more frequeatlyybunger women.
The finding on insulin use, however, was contrary to our expectations ewidys research
[30,31]. We hypothesised that women requiring insulin during their GDMharery would
be more cognisant of the severity of diabetes and their pergskslof developing type 2
diabetes and therefore more motivated to avoid the disease. Hothevepposite was found
in this sample. Interestingly, Bennettal. [34] found that women who were at highest risk of
developing diabetes, based on antenatal glucose testing and requioérmesulin during
pregnancy, appeared to receive the fewest post-partum follow-apsearices. Bennett's
study concluded that women’s concerns about their post-partum and etk actually
prevented them from accessing follow-up medical care and monitortripisApoint in our
study, we are uncertain if similar anxieties associatéld ieceiving a diabetes diagnosis may
have been a deterrent to participation. We are conducting interwighvarticipants in our
trial upon completion of the intervention to explore their pre- and postgoge health
concerns. If time permits, we also intend to invite a subset oflebkners for telephone
interviews to further explore their reasons for non-participation.



The uptake rate for our study was low: of the 410 women invited teipate in the trial,
only 89 (22%) agreed. As summarised in Table 4, many of the womiedino participate
in the trial simply did not consider the intervention accessilflerdable or practical given
their lifestyle and particularly carer responsibilities.pla this in context, the average uptake
rate for the Croi MyAction (cardiac care) programme is 933, the adherence rate (87%)
and 1 year retention rate (94%) are also extremely high [40]. Howehese patients are
mostly older than our population, and include both males and femalesféal method is
also different, with attendees typically being referred to Croi MyActjothbir physicians.

Evidence suggests that uptake and adherence rates are gelosvallyin primary than
secondary prevention interventions, likely because individuals attetigérigrmer have not
experienced a life threatening event. The Diabetes PreventioraRr¢QPP) and the Finnish
Diabetes Prevention Study, for example, reported relatively loeldeof participation with
community-based diabetes prevention interventions [42] [21]. Similablgmns with
recruitment and retention have been reported in the cardiac rteilliterature too [43]
[44], where uptake rates are an average of 44% and drop-out ratesroam@d% to 50%.
The barriers to participation reported in the above literatursiaméar to those identified in
our study, and include: service-related factors (for examplé@etinprogramme capacity or
timings of sessions); patient-related factors (e.g. distantavel, being older, being female,
and having comorbidities) [45] [46]; psychological barriers sucteggession, anxiety and
lack of social support [47]; and beliefs about health self-effidd&}. Other studies on
participation in research have similarly cited childcare andkwonflicts as posing barriers
[49,50], such barriers are likely to be particularly relevant to women [35].

Overall, the evidence suggests that uptake of lifestyle matitficaprogrammes is
challenging for any segment of the population but particularlfopsevomen with children.
The method of recruitment into the programme also seems impontimtphysician-led
recruitment likely to be more effective than mail-outs or adsiegi methods. However, the
most effective methods for recruiting potential participants eaoprding to the gender, age,
and race/ethnicity of those individuals and ongoing assessment asibrreof the
recruitment strategy is therefore valuable [51].

Lessons learned

Women with recent GDM face multiple barriers to lifestyhamge. “For them, illness and its
management cannot be separated from the broader circumstartbes di¥es, and many
factors compete for the time and attention that treatment eegimequire” [52] (p.361). The
study we describe in this paper is a small trial tangetiehaviour change aimed at diabetes
prevention. Like other behavioural interventions, the recruitment pracesshe trial was
relatively demanding in terms of researcher time and resswacd the recruitment rate was
lower than anticipated. While the trial is not yet complete, a numbkssons to increase
recruitment into similar future interventions are already appaiVe share these below with
the objective of assisting other researchers planning RCTs andtediapesvention
programmes which are targeting the same demographic of women with recent GDM

Feasibility studies
Health behaviours are clearly influenced by complex and contesde#al, economic and

cultural factors, values, beliefs and constraints [53]. As such, tams&xparticipation in a
study aimed at lifestyle modification and behaviour change, the design plednemtation of



the intervention needs to give serious consideration to the practkalitthe everyday lives
of the target participants. Preliminary research (for exangplalitative studies, feasibility
studies or pilot trials) should be undertaken to identify thesetipah details and determine
whether the trial is feasible for the target population.

Address logistical barriersto participation

Historically, women have been under-represented in clinicas tftal various reasons [54-
57]. As ours and other studies have shown, the non-participation of womenmonglyst
influenced by logistical issues related to childcare, worlpaesibilities, travel time and
expense, amongst others [34,35,49,50,55]. Given these barriers, to maximesuhment
of this demographic into RCTs and lifestyle interventions, issuesmfenience, relevance
and carer-responsibilities must be addressed. This includes, foplexamifering home-
based study assessments; providing on-site child care fariétissring a wide variety of
times and modalities for the intervention; and offering the inteimenbcally. In general,
Hunt et al. [52] instruct that “future intervention[s] need to go further in bafepclinical
efficacy with the various and competing nonmedical factors that wavite GDM confront
on a daily basis, such as the demands of employment, family and ecooloiigations”
(p.362).

Appropriatetrial design

Lifestyle intervention trials differ from traditional treadmt trials as participants in the
former areat risk of a condition rather than living with a diagnosed condition [58]. Lyfest
intervention designed to prevent a disease or condition requires thelecabke time,
commitment and motivation of participants. Moreover, patients oftenstemeg preferences
for one treatment over another. For these reasons, Brewin and Bfa@jeayrgue that such
trials should be conducted differently from treatment trials. Téigjument is compelling; in
essence, if the effectiveness of a lifestyle or behaviaatatvention is evaluated after
random administration of patients (who may or may not desire dagntent) it will be
difficult to distinguish between a treatment that failed becdausas not inherently effective
and one that failed because it was not targeted towar@nsaitvho were suitably motivated.
“Problems of interpretation are bound to arise when trials ofcgzative treatments are
designed as though they are drug trials without consideringdifferent psychological
processes concerned in each” [59] (p.315). Thus, random allocation — whaitsidered a
great strength in traditional RCTs — can be considered a wsskn lifestyle/behavioural
intervention trials because it eliminates participant choickoo€ing one’s preferred
intervention, it is argued, can increase motivation and therebyititess of the intervention
[53,60]. One solution here may be to adopt a non-randomised approach whialiseapin,
rather than ignores, motivational differences between participgratiowing patient choice
to dictate the intervention group rather than chance allocation.sBudies have the potential
to tell us whether treatment interventions are viable options tenps who choose to use
them.

Alternatively, rather than abandoning the RCT completely, reatsimpromises should be
considered during the design stage in order to increase the patintieliveness of a trial to
participants. For example, patient-preference RCTs — while niebutitheir own limitations

— are widely used [61], or simply ensuring that the control armrm ahtarvention trial is an

attractive option for participants while maintaining investigator mmjse about which

intervention is most effective.



Risk perception and behaviour change

As ours and other studies suggest (see [30,33]), awareness of Gbitlasactor for type 2
diabetes may not be sufficient to increase personal risk pencegotd motivate women to
change their lifestyle and health behaviours. Other factanis a8s emotional stress and fear
of diagnosis have been shown to present significant barriers toigetrton in follow-up
health care programmes. There is evidence too that women @th Itave higher levels of
perceived pregnancy “hassles” and higher rates of clinical depression [@x{Ené¢ to which
this persists after childbirth and between pregnancies is not known,dlikely that worry
about subsequent pregnancies is present for many women who had GIAddréss this,
health care providers and researchers must ensure they arerngudiciently reassuring
information about how GDM can be successfully managed in ordeliéweiate concerns
among the potential population of participants.

Finally, it seems instructive to note that while individual riskcpption does not always
result in actual behaviour change, it may still indicateeagiiness to change [31]. In this

respect, researchers should consider integrating cognitive behawtatagies into lifestyle
interventions not only to address the underlying psychological mthat mitigate success
in regard to behaviour change, but also to assist women who atpretitontemplators’ in

regard to lifestyle modification to progress towards theestagf contemplation and taking
action [62].

In the end, lifestyle intervention in people at high risk for type detes can result in
sustained changes and a corresponding reduction in the burden of tise disdaafter the
intervention stops [23]. As such, it is imperative to understand thevatmis and barriers to
participation in such interventions for women with prior GDM. Our gtigm has learned a
number of practical lessons from recruitment into the current Wa plan to incorporate
these lessons — along with the analysis of trial outcomes — intediign of a larger trial of a
revised intervention, anchored in evidence of what works best for thist @dlveomen in the
Irish context.

Endnotes

& The glucose levels used to diagnose IFG and IGT in this stedypased on the 2010
recommendations of the American Diabetes Association. GDMdvegmosed based on the
recommendations of the International Association of Diabetes agadrey Study Groups
(IADPSG) [63].
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