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Introduction: Women with a history of gestational diabetes mellitus (GDM) are at high risk of developing type 2 diabetes 

mellitus. Given the rapidly increasing prevalence of diabetes globally, there is an urgent need to develop preventative strategies 

and to identify high risk populations who would most benefit from diabetes prevention. Objective: To investigate readiness to 

prevent diabetes in a cohort of rural women with a recent history of GDM. Setting: Women with a recent history of GDM in 

regional and rural Victoria, Australia. 

Methods: All women who had attended a regional diabetes centre in the past 14 months (June 2004 to July 2005) for treatment of 

GDM, were surveyed by mail. Variables measured included readiness to engage in physical activity and weight management as 

measured by the transtheoretical model of behaviour change, and perception of diabetes risk.  

Results: Of the 53 women who completed the survey (mean age 32.5 years), 58% were classified as in pre-action for activity and 

75% in pre-action for weight loss. Highest prevalence of pre-action for both activity and weight loss was among women with more 

than two children, high BMI, and those not engaged in paid work. Eighty-five percent of women in pre-action for activity were 

also in pre-action for weight loss. Neither physical activity nor weight loss behaviour was influenced by baby age. Nearly all 



 

 

© W Swan, G Kilmartin, S-T Liaw, 2007.  A licence to publish this material has been given to ARHEN http://www.rrh.org.au  2 

 

respondents agreed that regular exercise, healthy diet and healthy weight, were very important to prevent diabetes, and the majority 

of respondents were optimistic about preventing type 2 diabetes mellitus. However, just under half (43%) of the total cohort were 

not engaged in any diabetes risk reduction behaviour.  

Conclusion: The prevalence of physical activity and weight loss behaviour was found to be low in a rural population of women 

with a history of GDM, despite a high awareness of diabetes prevention strategies. Future planning for diabetes prevention will 

need to target this knowledge-behaviour gap. In addition to child care services and partner support, programs designed to target 

ambivalence to behaviour change, including structured stage-matched interventions, may have success in this vulnerable and high 

risk group.  

 

Key words:  diabetes prevention, gestational diabetes, rural women, physical activity, stage of change, weight loss. 

 
 

Introduction 

 

Gestational diabetes mellitus (GDM), defined as glucose 

intolerance with onset or first recognition during pregnancy
1
, 

occurs in 3.6% of pregnant women in Victoria Australia
2
, 

increasing to 15% among some ethnic groups
3
. Women with 

a history of GDM are at high risk of developing type 2 

diabetes mellitus (T2DM), with up to 70% developing 

T2DM, depending on ethnicity
4
. Given the rapidly 

increasing prevalence of diabetes globally, there is an urgent 

need to develop preventative strategies and to identify high 

risk populations who would most benefit from diabetes 

prevention
5,6

. Individuals with impaired glucose tolerance 

are one such high risk population, and the results of several 

large randomised controlled trials indicate that T2DM is a 

potentially preventable condition
7-9

. Women with a history 

of GDM are another high risk population who would benefit 

from lifestyle interventions such as healthy weight, regular 

exercise and healthy eating. While approximately 15% of the 

population of women enrolled in the Diabetes Prevention 

Program had a history of GDM, there are limited studies 

targeting interventions to reduce diabetes risk in women with 

a history of GDM, and none involving rural women
10

. 

 

Mothers with young children have difficulties engaging in 

healthy lifestyle programs because of lack of time, multiple 

commitments, lack of energy and resuming work
11-15

. 

Successful healthy lifestyle programs must address these 

barriers and consider participants’ readiness to make lifestyle 

changes. The stages of change or transtheoretical model
16

 

describes five stages in a person’s readiness to change health 

behaviour. The first two stages represent individuals who are 

not ready to change (pre-contemplation) or who are 

ambivalent about change (contemplation). The third stage 

(preparation) represents individuals who have decided to 

make a change and intend to do so within the next month. 

The last two stages represent active behaviour change, with 

recent (action) or sustained, defined as more than 6 months, 

behaviour change (maintenance). Individuals can move in 

either direction between stages, usually in spiral rather than 

linear fashion, where relapse of behaviour is the rule rather 

than the exception
17

. 

 

This pilot study aimed to examine the readiness of a cohort 

of rural women with a history of GDM to engage in diabetes 

risk reduction behaviour with respect to physical activity and 

achieving a healthy weight.  

 

 

Background 

 

The diabetes centre of a large regional hospital in northern 

Victoria, Australia is the major referral site for specialist 

care of women with GDM. Based on the 1998 Australasian 

Diabetes in Pregnancy Society (ADIPS) guidelines, all 

pregnant women are screened for GDM at 28 weeks 

gestation with a 50 g glucose challenge test. A 75 g oral 

glucose tolerance test (OGTT) is used to confirm the 
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diagnosis
18

. After the birth of their baby, women who have 

had GDM are routinely supplied with a pathology request for 

a repeat OGTT at 6 weeks postpartum, and are given 

lifestyle advice regarding the risk of developing T2DM. No 

routine follow up is offered to these women. The current 

system offers limited opportunities for effective diabetes 

prevention. 

 

 

Methods 

 

This pilot study examined a population of women who had 

attended the diabetes centre over a 14 month period (July 

2004 to July 2005) for management of GDM. All women in 

this population were eligible, and women who were unable 

to complete the questionnaire but who wished to participate 

were given assistance to do so, for example by engaging an 

interpreter when a language barrier existed. Women were 

recruited by mail using contact details obtained from 

medical records. A survey package containing the 

questionnaire, plain language statement, consent and 

withdrawal of consent, was mailed to all women. A reminder 

letter was mailed 2 weeks after the initial survey, and a 

further survey package was mailed to those women who had 

not responded after 3 weeks. All participating women gave 

written informed consent to participate in the study. 

Approval was obtained from the Goulburn Valley Health 

Ethics Review Committee and the University of Melbourne 

Human Research Ethics Committee.  

 

Stage of change was measured using a validated instrument 

(Appendix I) adapted from Marcus et al
19

, in which 

participants reported stage of change for physical activity 

and current weight loss behaviour. Perception of diabetes 

risk was assessed using a six-point Likert scale, with 

responses ranging from strongly agree to strongly disagree 

(Table 1). Descriptive information was collected about 

participants’ ages, number of children, age of youngest child, 

postcode, working status, family income category and 

language spoken at home. Self-reported weight and height 

was used to calculate body mass index (BMI) in kg/m
2
. 

Physical activity was defined as walking, playing sport, 

cycling or dancing, for 20-30 min, three to five times 

weekly, which is recommended as minimum physical 

activity required for health benefits
20

. 

 

Statistical analysis 

 

Due to small numbers in the study respondents were divided 

into pre-action (includes the women in pre-contemplation, 

contemplation and preparation stages) and action (includes 

the women in action and maintenance stages) groups for 

comparative analyses. To assess the relationship between 

stage of change for weight loss and other variables, women 

who reported their weight as being at a healthy level were 

excluded from analysis. Responses for perception of diabetes 

risk questions were categorised as disagree (1 & 2), neither 

agree nor disagree (3 & 4), and agree (5 & 6). Each 

completed questionnaire was coded, entered into a database 

and analysed using the Statistical Package for Social 

Sciences (SPSS Inc; Chicago, IL, USA). Statistical tests (χ 

squared, Fisher exact probability test, frequencies and cross 

tabulations) were conducted to test for differences in 

responses between the action and pre-action groups. 

 

 

Results 

 

There were 53 women who completed the survey (mean age 

32.5 (±5.08), mean ± SD years); response rate 75%. Two-

thirds of the women (68%) had two or more children, and 

half (49%) had a child less than 6 months old. A quarter 

(26%) had resumed paid work (part or full time). Fifteen 

percent reported Arabic as the primary language. Three 

women did not report their weight and three women did not 

report working status. Based on self-reported height and 

weight, 24% of women were overweight (BMI 25-29 kg/
2
 

and 42% were obese (BMI ≥ 30 kg/m
2
. 
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Table 1: Perception of risk of developing diabetes 

 
Statement (N = 53) Disagree 

n (%) 

Neither agree 

nor disagree 

n (%) 

Agree 

n (%) 

Eating a healthy diet is important to my health 0 3 (6%) 50 (94%) 

Maintaining a healthy weight is important to my health 0 5 (9%) 48 (91%) 

Regular exercise is important to my health 0 7 (13%) 46 (87%) 

It is very important for me to prevent diabetes 1 (2%) 7 (13%) 45 (85%) 

Regularly being reminded to have a blood glucose test by the diabetes centre or 

my doctor would help me prevent diabetes. 

7 (13%) 17 (32%) 29 (55%) 

I am very confident I can prevent diabetes  4 (8%) 22 (41%) 27 (51%) 

I do not feel motivated to think about my future health 35 (66%) 5 (10%) 13 (24%) 

I feel I will get diabetes no matter what I do 32 (60%) 18 (34%) 3 (6%) 

 
 

 

Table 2 shows that 58% of respondents were classified as 

pre-action for physical activity. Of these, 3% were at pre-

contemplation stage, 45% at contemplation and 52% at the 

preparatory stage. In those respondents meeting activity 

guidelines, half were at action stage and half at maintenance 

stage. Women in pre-action for activity were slightly 

younger (mean age 31.5 ± 3.9) than women in action (mean 

age 34.1 ± 6.0). Prevalence of pre-action for activity was 

highest in women with a BMI above 25kg/m
2
, women in 

pre-action for weight loss and women not engaged in paid 

work. For the women in pre-action for activity, 85% were 

also in pre-action for weight loss. Physical activity did not 

appear to be influenced by baby age. Of the women with 

more than two children, two-thirds (61%) were in pre-action 

for activity and the majority (80%) were in pre-action for 

weight loss. 

 

Seventeen percent of women felt their weight was at a 

healthy level. Of those women who felt they needed to lose 

weight 41% were at contemplation, 34% were at preparation 

for weight loss, 15% were at action and 10% were at 

maintenance for weight loss. The age of women in pre-

action for weight loss (mean age 31.9 ± 4.5) was similar to 

women in action (mean age 31.7 ± 2.8). Table 3 summarises 

women who felt they needed to lose weight and shows that 

75% of this group were in pre-action for weight loss. 

Prevalence of pre-action for weight loss was highest among 

women with more than two children, not engaged in paid 

work; in pre-action for activity and women with a BMI 

above 25kg/m
2
. Prevalence of pre-action for weight loss was 

not influenced by baby age. Despite these trends, there were 

no statistically significant differences between women in 

pre-action and action for physical activity or weight loss. 

 

Women engaging in optimal diabetes risk reduction would 

either be a healthy weight, or be actively losing weight while 

also being physically active. Of the total sample, 15 women 

(30%) were active and managing their weight; either having 

a healthy BMI or currently losing weight. These women 

were using all available opportunities for diabetes risk 

reduction. Nearly half (43%) were at pre-action for both 

activity and weight loss and so not engaging in any diabetes 

risk reduction behaviour. 

 

Responses relating to risk of developing diabetes are 

summarised (Table 1). The majority of women agreed 

healthy lifestyle choices, eating a healthy diet, maintaining a 

healthy weight and doing regular exercise, were important 

for good health. Similarly, importance for preventing 

diabetes was rated highly. Two-thirds of respondents 

disagreed with the statements ‘I do not feel motivated to 

think about my future health’ and ‘I feel I will get diabetes 

no matter what I do’. 
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Table 2:  Prevalence of readiness for physical activity 

 
Women’s activity (stage)  Variable 

Inactive  

(pre-action)  

n (%) 

Active  

(action) 

n (%) 

Fisher’s exact test 

(2 sided) 

p* 

 All women (n = 53) 31 (58%) 22 (42%) – 

 Working status (n = 50) § 

    Working 

    Not working 

 

6 (19%) 

25 (81%) 

 

8 (42%) 

11 (58%) 

 

 

.110 

 Number of children (n = 53) 

    1 child  

     ≥2 children 

 

9 (29%) 

22 (71%) 

 

8 (36%) 

14 (64%) 

 

.766 

 Baby age (n = 53) 

    < 6 months  

    ≥ 6 months  

 

17 (55%) 

14 (45%) 

 

9 (41%) 

13 (59%) 

 

.406 

 BMI (n = 50)§ 

    Healthy weight† 

      Overweight/obese¶  

 

6 (19%) 

25 (80%) 

 

8 (42%) 

11 (58%) 

 

.110 

 Weight loss behaviour (n = 44)‡ 

      Pre-action stage  

    Action stage 

 

23 (85%) 

4 (15%)†† 

 

10(59%) 

7 (41%) 

 

.075 

          *Significance p < 0.05;  

          †healthy BMI 20–24.9 kg/m2;  

          ¶above healthy BMI >25 kg/m2;  

          §3 women did not answer this question;  

          ‡9  women excluded because they felt their weight was healthy;  

          ††number of value in cell is <5. 
 

 

Discussion 

 

This study is the first to investigate readiness to change 

among Australian rural women with a history of GDM, 

which increases their risk of developing T2DM. The findings 

indicate a clear need to promote physical activity and weight 

loss in the postnatal period to this high risk group. The 

majority of women were in pre-action for physical activity 

and, of those who felt they needed to lose weight, for weight 

loss. This finding is consistent with pre-action in other 

populations. In a review of five cross-sectional studies of 

health behaviours in adults, including activity and weight 

loss, weight loss pre-action ranged between 34.1% and 

68.2% and physical activity pre-action between 43.4% to 

59%
21

.  

 

The majority of women in pre-action for activity were also 

in pre-action for weight loss. This group of women were the 

least engaged in diabetes risk behaviours. There is limited 

literature exploring lifestyle choices in women with a history 

of GDM. One Australian study involving 225 women with a 

history of GDM identified two-thirds of the sample (66.4%) 

were not achieving sufficient activity for health benefits and 

more than half (51.3%) were above their healthy weight 

range. Main barriers to physical activity were identified as 

lack of assistance with child care and insufficient time. 

Confidence to be active was lowest when these women were 

time pressured and tired
22

. Strategies to engage women who 

are in pre-action for diabetes risk reduction behaviours will 

need to explore individual barriers to change and target 

ambivalence
12,23

. Further research is needed to test the 

efficacy of time-friendly interventions such as mail, 

telephone and electronic communications in this population, 

given that women in the postnatal period may be difficult to 

engage in intervention projects due to multiple 

commitments. 
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Table 3:  Prevalence of readiness for weight loss behaviour 

 
Weight loss (stage)  Variable 

Not losing  

(Pre-action) 

n (%) 

Losing  

(Action) 

n (%) 

Fisher’s exact test  

(2 sided)  

p* 

 All women (n = 44) †† 33 (75%) 11(25%) – 

 Working status (n = 42)§ 

        Working 

      Not working 

 

9 (27%) 

24(73%) 

 

2 (18%)¶¶ 

7(78%) 

 

1.000 

 Number of children (n = 44) 

      1 child  

      ≥2 children 

 

9 (27%) 

24(73%) 

 

5 (45%)¶¶ 

6 (55%) 

 

.287 

 Baby age (n = 44) 

      < 6 months  

      ≥ 6 months  

 

19 (58%) 

14 (42%) 

 

3 ŧ (27%) 

8 (73%) 

 

.162 

 BMI (n = 41)‡ 

         Healthy Weight† 

         Overweight/Obese¶ 

 

3 (10%)¶¶ 

28(90%) 

 

3  (30%)¶¶ 

7 (70%) 

 

.143 

 Physical activity behaviour 

      Pre-action stage-matched  

      Action stage  

 

23 (70%) 

10 (30%) 

 

4 (36%)¶¶ 

7 (64%) 

 

.075 

*Significance p < 0.05;  

†healthy BMI 20–24.9 kg/m2;  

¶above healthy BMI >25 kg/m2;  

§2women did not answer this question;  

‡3 women did not answer this question;  

††9 women excluded because they felt their weight was healthy;  

¶¶number of value in cell is <5. 

 
 

 

 

In this study prevalence of pre-action for physical activity 

and weight loss behaviour was highest among mothers with 

larger families. Time commitments of having multiple 

children may prevent mothers from engaging in physical 

activity. In addition, exercising with one child is likely to be 

easier than with multiple children, especially when older 

children reach an age of not wanting to or not being able to 

sit in a pusher. The combination of low physical activity and 

being overweight creates a cycle of behaviour that is difficult 

for many women to break. These findings are of concern in 

light of research indicating that failure to lose weight in the 

first year postpartum is a predictor of longer term obesity in 

the mother
24,25

. If weight gained during pregnancy is not lost 

by the time a woman falls pregnant again, it is likely that a 

cumulative weight gain effect will occur.  

Our study found that women who were engaged in paid 

work (full or part time) were more active than those not 

working. This is surprising because working mothers would 

be expected to have less time to be physically active and ‘no 

time’ has previously been reported as a significant barrier to 

physical activity
26

. However, employed women may value 

physical activity more than women not engaged in paid 

work. Employed women may also be better placed to 

negotiate partner support for and engagement in domestic 

chores and childrearing. Partner support has been found to 

be pivotal in mothers being able to prioritise activity as part 

of an already busy schedule
27

. These issues warrant further 

study in the rural setting. 

 

The fact that less women with a healthy weight reported that 

they thought their weight was healthy may reflect a lack of 
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knowledge of what constitutes a healthy weight by women 

wanting to return to their pre-pregnancy weight, or a cultural 

view that lower weight represents healthy weight. While the 

vast majority of postnatal women may require advice 

regarding weight loss, a smaller number may need to be 

advised about the benefits of weight maintenance. Similar 

numbers of women with a healthy BMI were in action and 

pre-action for activity. Regular physical activity should be 

encouraged on its own merit and not be confused with it 

being a weight management tool.  

 

Women expressed a high level of motivation, optimism and 

confidence to prevent diabetes along with a high awareness 

of the importance of regular physical activity, healthy weight 

and healthy diet. This occurred despite the high level of pre-

action for physical activity and weight loss. Despite this 

finding, a large proportion of the study sample in pre-action 

were in preparation stage for activity and weight loss 

(planning to do more physical activity in the next month and 

planning on losing weight in the next month). If this were 

the case, subsequent analysis may show a higher degree of 

engagement in diabetes risk reduction behaviours. However, 

previous research has indicated that women with a history of 

GDM, although concerned about their health and aware of 

their risk of developing diabetes, do not necessarily engage 

in risk reduction behaviour
28

. It is generally felt that women 

maintain the healthy eating patterns established as part of 

management of GDM because the immediate priority is the 

health of their baby. Once an episode of GDM is over, 

maintenance of these behaviours may be more difficult.  

 

Lifestyle change requires both motivation and readiness. The 

women in this study, while motivated, were not ready to 

adopt healthy lifestyle behaviours. Women may not see the 

risk of diabetes as of immediate concern, particularly when 

there are no symptoms associated with the early 

development of diabetes. In addition, the postnatal period is 

a time during which many changes occur in a woman’s life. 

Competing responsibilities can alter sleeping habits, work 

schedules, eating patterns, exercise regularity and time 

allocation
14,26

. This can challenge even the most committed 

mother of young children. Clearly, strategies to assist this 

population to overcome barriers associated with behaviour 

change in the postnatal period are needed.  

 

Despite a high level of motivation to prevent type 2 diabetes, 

one-third of the study sample felt they were either unsure or 

agreed that they would get diabetes even if they followed 

recommended lifestyle changes. This indicates a number of 

women may feel there is little incentive for them to increase 

activity and reduce weight if they are going to get diabetes 

anyway. An opportunity exists for health professionals to 

empower these women to believe they have a role in 

diabetes prevention, despite high risk.  

 

The limitations of this study include a small sample size and 

reliance on self-reported physical activity, weight loss 

behaviour and weight/height. While self-report is a less 

reliable technique than objective measurement, it allows for 

easier data collection, at low cost, and does not alter the 

behaviour under study
29

. However, previous research 

indicates that individuals over-report level of physical 

activity and height and under-report weight
30,31

. Results 

presented are likely to be an underestimation of weight status 

and an overestimate of actual physical activity, suggesting 

that proportions of women in the overweight/obese category 

may be greater than reported, with lower proportions 

engaging in physical activity. While the sample is 

representative of this population, it may be underpowered to 

detect significant correlations (type II error).  

 

As with other research projects conducted in communities 

where researchers and subjects are known to each other, a 

social desirability bias may have influenced the self-reported 

information. All subjects in this pilot study had previously 

attended the diabetes centre and knew the researchers. This 

could explain the high level of preparation for both weight 

loss and activity, because respondents may believe it 

preferable to answer that they are about to commence a 

behaviour rather than not seriously considering change. 

Readiness to change behaviour, as reported within stage of 

change, may not equate to actual readiness to modify 

behaviour.  
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The current study measured readiness to change activity but 

no measurement of amount of activity was performed. 

Hence, it is unclear from this study how much or what type 

of activity women were performing. In addition, no 

information about patterns of lactation, educational status or 

income level was obtained. These data may have helped to 

explain patterns of readiness to engage in healthy lifestyle 

behaviour. Studies with larger samples in rural populations 

may be able to further investigate these issues.  

 

Overall these results represent the views of this group of 

rural women with a history of GDM. The study adds to the 

limited information available on this population group and 

provides insight into the health behaviours and beliefs about 

diabetes prevention following an episode of GDM. 

Encouraging individuals at high risk of chronic disease to 

change lifestyle behaviours if often difficult and, therefore, 

understanding what factors these women believe to be 

important in diabetes prevention may help in the 

development of more effective and efficient interventions. 

However, larger cohort studies are needed to obtain a better 

estimate of the impacts of GDM and to fully understand the 

issues, readiness to change, levels of engagement and 

interventions that may be effective in this vulnerable 

population in rural Victoria.  

 

Conclusion 

 

The results reported here demonstrate that the majority of 

rural women with a history of GDM in northern Victoria 

were not ready to actively prevent diabetes. More than half 

were not active and three-quarters were overweight. 

Although most respondents were aware of how to prevent 

diabetes, only half were involved in some diabetes risk 

reduction behaviour. The reasons are likely to be 

multifactorial. In addition to child-care and partner support 

programs, there is need for programs designed to increase 

readiness to change in this vulnerable group. Successful 

health interventions will need to target ambivalence to 

behaviour change, while keeping in mind this population 

have multiple commitments and may have difficulty being 

able to prioritise health promotion and disease prevention 

activities. The challenge remains to design interventions that 

do not add to the already busy life of a mother with young 

children.  
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Appendix I 

 

Stage of Change Questionnaire for exercise (for weight loss substitute losing weight for physical activity) 

 
Please circle the answer that best describes your current level of physical activity. 

 

For the purposes of this questionnaire, being physically active means doing activities such as walking, playing sport, cycling, or dancing for at 

least 20 minutes, 3 to 5 times a week. 

 

 

1. I am not physically active and I don’t plan on 

doing any physical activity in the near future 

Yes = Pre-contemplation 

2. I am not active at the moment but I am 

thinking about being more active  

Yes = Contemplation 

3. I am preparing to do more activity and intend 

to start in the next month 

Yes = Preparation 

4. I have been physically active for less than 6 

months 

Yes = Action 

5. I have been physically active for more than 6 

months  

Yes = Maintenance 

 Adapted from Marcus et al [19]. 

 
 


