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Executive Summary

Background

In NSW the incidence of diabetes has escalated by almost 100 per cent in the
seven years to 2007 primarily due to the rising incidence of type 2 diabetes
mellitus (T2DM) (Diabetes Australia-NSW 2008). Women with past
gestational diabetes mellitus (GDM) are at risk of T2DM; in NCAHS 19% of

women with T2DM accessing services repotted a previous diagnosis of GDM.

Literature review

Type 2 diabetes can be prevented through lifestyle change; people with
impaired glucose tolerance (IGT)} had a T2DM reduction risk of 58% through
lifestyle intervention (Tuomilehio et al. 2001) (Knowler et al. 2002). Increased
insulin resistance leading to T2DM occurs in people with IGT, and GDM.
Insulin resistance can be reduced by regular increased physical activity and
heaithy eating. Recommended minimum physical activity for adults is 30
minutes daily at moderate intensity; energy intake reduction through dietary

modification is also usually necessary (Lindstrom 2006).

Successful past studies involved structured group education programs with
behaviour modification (Knowler et al. 2002), or individualised counselling with
guided individual gym sessions (Tuomilehto et al. 2001) as intervention
technigues. These methods are impractical for mothers of newborn babies in
the geographical area covering 25,570 kilometers serviced by NCAHS. An
alternative intervention method is phone based counselling, successful
studies support phone counselling (Hayes et al. 2001), (Eakin et al. 2008,
Eakin et al. 2007), (Pierce et al. 2007), (Albright et al. 2005).

Providing lifestyle education is a simple knowledge transfer process but does
not necessarily result in behavioural change (Swan, Kilmartin & Liaw 2007).
Motivational interviewing is a cognitive behavioural technique that aims to

help people identify and change behaviours they would like to adopt.
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Aim of study
The study aims to determine if motivational interviewing by phone increases

lifestyle change in rural women post gestational diabetes.

Method

Women attending diabetes services in NCAHS for GDM routinely receive
lifestyle education during their preghancy. lInvitations to participate in the
study were given to all women attending the service. The study was a
randomised control design with an intervention and a control group.
Intervention was over six months for the intervention group only. Baseline
tests requested of client's GP were glucose tolerance test (GTT), cholesterol,

and triglyceride levels.

Intervention was mail out of educational material with home bhased phone
counselling, through motivational interviewing. Intervention occurred after
baseline guestionnaires were completed, and prior to follow up questionnaires
being administered. All recruited women were asked to complete a standard
set of four questionnaires six weeks post natal (baseline) and six months later
(follow up). Variables tested were: amount of, and intensity of physical activity;
nuiritional intake; and self efficacy levels in women expressed as barriers to
lifestyle change and confidence level to make change. Data collection

occurred between November 2007 and May 2009.
Results
The study recruited 42 women following a GDM pregnancy, 21 in each of the

control and intervention groups.

infervention group

Total physical activity (without housework) increased (p<0.05); metabolic
equivalent (MET) score, a measure of intensity of physical activity increased
(p=0.086); total sedentary behaviour reduced (p<0.05);, total energy intake
reduced (p=0.05); total fat reduced (p<0.05); total carbohydrate reduced
(p=<0.05); glycaemic load reduced (p<0.05). Body mass index and weight

decreased and the waist circumference was reduced by four cms.
5
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Control group

Lifestyle variables did not demonstrate an improvement in this group. Body
weight increased three kgs, and BMI increased by one kg/m?. Due to level of
weight gain in this group, compared weight loss in the intervention group,
weight change was significant (p<0.03). No reduction occurred in total energy,
or total fat intake. Total PA levels and MET scores were reduced by 43% and

48% respectively, and sedentary behaviour decreased slightly (3%).

The limited study size has reduced the power of tests determining the level of
significance of change variables. However, this study has demonstrated an
improvement in clinically relevant data. A further study with larger participant

numbers over a longer period of time may confirm the outcomes of this study.

Conclusion

The main finding of this study was that a strong positive trend in all
parameters across lifestyle change variables occurred in the intervention
group, but remained unaltered in the control group. If this pattern continues,
clients in the intervention group will have a reduced risk of pre diabetes and

vascular disease, unlike the higher risk for women in the control group.

Recommendations for the future

To reduce the incidence of T2DM in women post GDM diabetes services in

NCAHS need to:

® Develop a process to ensure all women with post GDM are able to
access a lifestyle change program;

e Make available client literature promoting healthy lifestyle change;

e  Encourage participation of women post GDM in currently available
lifestyle programs such as CHEGGS, and the "Get Healthy” program
offered since 2009, through NSW Health by phone based counselling;

® Promote the benefits of using motivational interviewing to diabetes
service staff and encourage their participation in motivational

interviewing training programs.
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Definitions

]

Gestational _diabetes mellitus: (GDM) is a form of carbohydrate

intolerance with variable degrees of severity during pregnancy (Hoffman
et al. 1998).

Insulin_resistance: is a condition in which the body produces insulin

however the muscle, fat, and liver cells do not respond to it adequately,
(Alberti and Zimmet 1998).

Motivational interviewing: “Motivational interviewing is a directive, client-

centred counselling style for eliciting behaviour change by helping clients
to explore and resoive ambivalence”, (Rollnick and Miller 1995), p325.

Pre_diabetes: is the presence of impaired fasting glucose (IFG) and/or

impaired glucose tolerance {(IGT) (Twigg et al. 2007).

Type 2 diabetes: is a disturbance in carbohydrate, protein and lipid

metabolism due to insulin deficiency, insulin resistance or both (Van der
Graff and Fox 1988).

Abbreviations

Type 2 Diabetes Mellitus (T2DM)

Gestational Diabetes Mellitus (GDIM)

Glucose Tolerance Test (GTT)

Impaired Glucose Tolerance (IGT)

North Coast Area Health Service (NCAHS), Body mass index (BMI)

Key words

Type 2 diabetes mellitus, gestational diabetes mellitus, pre diabetes, impaired

glucose tolerance, diabetes prevention, lifestyle change, diabetes risk

reduction, intervention, glucose tolerance test, motivational interviewing.

7

Judy Reinhardt: Reducing Type 2 Diabetes Mellitus Risk in Women Post Gestational Diabetes Mellitus through
Metivational Interviewing



Literature Search Strategies

The topic area for the project was defined and the limits of the searches
determined. Electronic searches were then undertaken between July 2007
and July 2009.

Inclusion criteria: English language, relevance to the themes listed below,

research based articles and expert opinion.

Exclusion criteria; Articles written prior to 1996, and Non-English articles.

The electronic searches through OVID resulted in 65 articles from Medline
searches, and 23 from Cinahl searches. Search terms included: Diabetes
Mellitus, Type 2 Diabetes, Gestational Diabetes, Impaired Glucose Tolerance,
Rural, Lifestyle change, Motivational Interviewing, Nutrition, Exercise, Primary

FPrevention, Prevention and Control.

The electronic searches conducted explored the following themes:

]

T2DM prevention following GDM

® Practical application of the Social LLearning Theory

® Lifestyle change studies suitable for implementation in rural locations
® Healthy eating and physical activity recommendations

=  Phone based motivational interviewing

The articles obtained were read, analysed and discriminated between. Some
articles were eliminated as they were unhelpful to the proposed study. Articles
evaluated as being useful were numbered and allocated to pre-identified

themes. Ariicle details were then entered onto EndNote Web.

&
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Introduction and Background

The reasons for the study being conducted were:

1. The NCAHS Diabetes Service Plan (2002-2005) highlighted the need to
increase lifestyle change counselling services to women following gestational
diabetes mellitus (GDM), and increase awareness of type 2 diabetes mellitus
(T2DM) risk. Increasing service demands have prevented this study from
occurring earlier.

2. The anticipated increased economic costs for health services associated
with increased prevalence of T2DM.

3. The burden of chronic disease placed on individuals, especially when the

disease is preventable.

Women with a history of GDM are at risk of developing T2DM. Diabetes client
health outcome data from North Coast Area Health Service (NCAHS) shows
that of 4,260 women with T2DM, 19% (820) reported having a history of GDM
(NCAHS 2009). This 19% is likely to be an underestimation as routine testing
for GDM in Australia did not occur until 12 years ago. The primary goal of this
study is to test the effectiveness of a phone-based lifestyle change
intervention to reduce the prevalence of T2DM risk factors for rural women

who have a history of GDM.

In New South Wales the prevalence of diabetes is increasing. The increase
has resulted in concerns about associated future healthcare costs and the
burden of chronic disease for the individual. Diabetes Australia-NSW has
reported that 545,000 people are now affected by diabetes in NSW, the
incidence rate escalated by almost 100 percent in the seven years to 2007,
this increase is largely due to increased incidence of T2DM, as opposed to
other types of diabetes (Diabetes Australia-NSW 2008).

T L R LR R N T T O T VI OV I I OO S P I TP T
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Literature Review

Incidence of GDM and progression to T2DM

In Australia the rate of pregnant women developing GDM at about 24"-28"
week gestation is five to nine percent (Cheung and Helmink 2006). This study
demonstrated that in women with previous GDM, the progression to T2DM is
30% at seven to ten years post pregnancy. in the North Coast area of NSW,
women diagnosed with GDM routinely receive advice and education from
NCAHS diabetes services on the beneficial effects of following a healthy
lifestyle. These women are also advised to have a GTT six weeks postnatal
for early identification of IGT or T2DM.

Kim, Newton and Knopp (2002) described the incidence rate for T2DM
following GDM varied from six weeks post partum, at 2.6%, to 28 years post
partum at 70%. Progression towards T2DM is influenced by time since the
pregnancy with GDM, family history of T2DM, ethnicity, being overweight or
obese, older age when pregnant with GDM, and the need for insulin injections
during GDM (Strehlow and Mestman 2005), (Kim et al. 2002).

Despite awareness of T2DM risk, compliance to recommended follow up with
a GTT is poor, with one study showing 41% of women being non compliant
(Kaufmann et al. 1999). Of 39 women tested within five years post GDM, eight
had developed diabetes and four had pre diabetes (Kaufmann et al. 1999).
The recurrent GDM rate in subsequent pregnancies is reported to be up to
70% (Bottalico 2007). This evidence supporting the need to routinely screen
post GDM women six weeks post natal to provide early prevention and
detection of T2DM or IGT, but there is little evidence this is occurring

systematically.

Pregnancy is associated with marked insulin resistance, in some women the
insulin resistance is sufficient to lead to the diagnosis of GDM. Insulin
resistance is the precursor to both IGT and GDM, when insulin resistance is

severe enough the diagnosis of T2DM will result (Fauci et al. 2008). Insulin
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resistance is an impaired metabolic response to insulin produced in our body;
the response results in cells eg muscle cells, being unable to take up glucose
and use it as an energy source to build and repair cells. When blood insulin
levels remain high fat cell cannot give up their energy stores to enable people
to lose weight (Fauci et al. 2008). Physical activity and maintaining a healthy
weight helps the body to respond to insulin more effectively and reduce the
risk of T2DM.

Lifestyle interventions

This study reviewed healthy lifestyle interventions centred on disease
prevention through the introduction of lifestyle change. The Finnish Diabetes
Prevention Study (Tuomilehto et al. 2001) and the Diabetes Prevention
Program (Knowler et al. 2002) both studied people with IGT and
demonstrated a 58% reduction risk for T2DM through implementation of
positive lifestyle changes. The main goals of the Finnish Diabetes Prevention
Study were weight reduction, reduced fat intake, and increased physical

activity.

In this current study information on healthy lifestyle patterns was sourced
from: Dietary Guidelines for Adults in Australia (Nutrition Australia 2003); The
Auslralian Guide fo Healthy Eafing (Children's Health Development
Foundation 1999), National Physical Activity Guidelines for Australians

(Commonwealth of Australia 1999).

Current physical activity guidelines (Commonwealth of Australia 1999) for
adults recommend a minimum 30 minutes of moderate intensity activity daily,
preferably each day in order to limit health risks of chronic disease such as
diabetes. To lose weight moderate intensity activity daily of up to 90 minutes
is required (Saris 2002). A reduction in energy intake through dietary
modification is also usually necessary (Lindstrom 2006). Participation of
lactating women in regular physical activity helps maintain adequate
production of prolactin, as the prolactin level rises after physical activity (Fauci
et al. 2008). Prolactin is a pituitary hormone which acts to induce and

maintain lactation enabling a milk supply for the baby.
i1
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Control of energy intake can lead to weight reduction when energy intake is
less than energy expenditure (Meckling at al. 2004). Moderate weight loss in
lactating women of approximately 0.5kg per week, resulting from food intake
and physical activity modification demonstrated no adverse affect on infant
weight gain (Lovelady at al. 2000). Neither volume nor composition of the
women's milk altered. During this study no woman was prescribed a diet of
less than 1800kcal per day (equivalent of 7,560kj). Diets of less than 1500kcal
per day (equivalent of 6,300kj) can result in decreased breast milk volume
(Strode et al. 1986, cited in Dewey 1998).

Recommended levels of macronutrient intakes for lactating women (NHMRC
2009) are:
e Protein: 67 g per day

-]

Fibre: 30 g per day

e Fal: 65 g per day is the upper acceptable limit

o Carbohydrate: Whilst there are no specific average requirements
during pregnancy and lactation it is accepted that additional CHO is
required for breast milk production.

e Total energy needs: No single recommendation for total energy food

intake is available due to multiple individual factors such as variation in

milk production, stage of lactation, weight loss during lactation, and

changes in physical activity level.

Choice of intervention method

Methods indicated as being successful for introducing lifestyle changes in
people with |GT were participation in a 16 lesson curriculum on diet, exercise,
and behaviour modification (Knowler et al. 2002}, individualised counselling
with a dietitian and guided gym sessions tailored to individual needs
{Tuomilehto et al. 2001), and classroom sessions followed by home based
phone counselling (Albright et al. 2005). Mail out alone, of lifestyle print
media had no effect (Marshall et al. 2004).

12

Judy Reinhardt: Reducing Type 2 Diabetes Meilitus Risk in Women Post Gestational Diabetes Mellitus through
Motivational Interviewing



The successful studies were conducted over 2.8 years (Knowler et al. 2002)
and 3.2 years (Tuomilehto et al. 2001). When endeavouring to implement a
behavioural change a period of intervention of at least six months is required
for maintenance of the newly acquire behaviour (Diabetes Australia-NSW
2007), a longer intervention of three years would be ideal (Knowler et al.
2002) (Tuomilehto et al. 2001).

While the intensive interventions were useful in the successful studies
described previously, in a rural area they would not be ideal. Rural based
mothers of newborn babies do not always live within large towns that have
specialist services. Classroom based learning is not feasible in rural areas
with a widely dispersed population. NCAHS covers 25,570 kilometres and is
populated by 480,675 people (Australian Bureau of Statistics 2006).

Factors impacting on the ability of women in this study attending structured
sessions included:

e living on farms more than 30 minutes from small towns

s relocating interstate during the study

¢ large family with young children

e families with a disabled child, and

o return to part time and full time employment by some mothers.

A lack of access to healthy food and physical activity opportunities is also
common in rural based populations — these circumstances require a flexible
approach to engage these women to commit to a sustainable change in
lifestyle. Consequentially this study has drawn together successful methods
as described in the literature and included: a mail out of educational material
in combination with home based phone counselling using motivational

interviewing techniques.

Phone intervention is well supported by past studies (Hayes et al. 2001),
(Eakin et al. 2008, Eakin et al. 2007), (Pierce et al. 2007), (Albright et al.

2005). Whilst none of the studies used motivational interviewing, they aimed
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to help participants adopt a positive lifestyle change. The basic elements of
motivational interviewing were used in this study during phone counselling.
This phone based approach is cost effective and flexible for rural based
mothers with newborn babies when compared to other approaches identified
in the literature, (Knowler et al. 2002), (Tuomilehto et al. 2001). Without phone
based intervention it would be difficult fo provide motivational interviewing to

participants equitably over a large geographical rural health service.

Behavioral change is identified (Bundy 2004) as being:
» influenced by beliefs underlying the behaviour,
e perceived value and benefits of making the behaviour change against
perceived barriers,
e beliefs we have about our ability to make change, and

o level of support received from other people.

The goals of motivational interviewing are to explore ambivalence and
encourage the person to express their concerns and their reasons for wanting
to change their lifestyle (Rollnick and Miller 1995). The goal is not to try and
change the person’s behaviour but increase the person’s motivation so that
change occurs from the person. The central strategy of motivational
interviewing, reflective listening allows clarification of personal goals and
concerns. Reflective listening enables the person to discuss their reasons
about making a change and provide an opportunity for the person to explore

feelings of ambivalence about the change (West et al. 2007).

The intervention technigue used was partly derived from the Transtheorstical
Model, Stages of change, (Prochaska and DiClemente 1983). Using this
model people can be considered to be in a particular stage of readiness to
make change. The stages are pre-contemplative, contemplative, preparation,

action, or maintenance.

Choice of questionnaires
In order to determine the extent of lifestyle change undertaken during this

study the following questionnaires were administered:
14
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¢ Demographic Questionnaire

s The Food Frequency Questionnaire (FFQ)

e The Physical Activity and Self Efficacy Survey (PA & SE), and

o The International Physical Activity Questionnaire (IPAQ)
These tools quantified the level and extent of physical activity undertaken,
type and frequency of foods consumed, level of self efficacy related to foods
consumed and physical activity undertaken, and physical characteristics of

the participants, ie weight, height, waist circumference.

Demographic Questionnaire

This form had 25 demographic questions such as ethnicity, maternal weight
and height, family history of GDM, T2DM, and hypertension, delivery type,
GDM management, the baby's weight and wellness at birth.

The Food Frequency Questionnaire (FFQ)

The 74 item FFQ used was developed by the Cancer Council of Victoria and
validated, (Hodge et al. 2000). ltems were grouped into food categories and

required women to recall types of food and amount consumed over time.

The Physical Activity and Self Efficacy Determinant Survey (PA and SE)
This survey was developed and validated by the Centre for Physical Activity

and Health, (van der Ploeg et al. 2007). The questionnaire consisted of the
following constructs: nutritional behaviour measured by a food frequency
questionnaire (adapted from Flood, Webb and Rangan 2005) and physical
activity behaviour, measured with the Active Australia questionnaire
developed by the Australian Institute of Health and Welfare (2003).

The use of this PA and SE determinant questionnaire enables identification of
participant perceived barriers, social support, and level of self efficacy related
to physical activity and healthy eating. The questionnaire determines if
motivational interviewing could support women to make a lifestyle change
(Van der Ploeg et al. 2008).
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The International Physical Activity Questionnaire (IPAQ)

The IPAQ was developed as a tool capable of monitoring physical activity and
inactivity across different naticnalities. The tool was tested in 12 countries
including Australia for validity and reliability. The questionnaire was found
reliable both for self administration by the participant, and by telephone

administration (Craig et al. 2003).

The IPAQ questionnaire asked participants about the extent of physical
activity and inactivity in the last seven days related to. work, transport,
housework, yard work, and recreational pursuits. Distinction is made between
exertion levels by asking the participant to differentiate between vigorous and
moderate physical activity, examples of exertion levels specific to settings are
provided.

S N R R R R N I R N N I R I B R R e e e e R R R

Study Aim

The study aims to determine if motivational interviewing by phone increases

lifestyle change in rural women post gestational diabetes.
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Methods

Study Design and Ethics
In July 2007 the NCAHS Human Research Ethics Committee (HREC) met
and approved the study and supporting documentation. The study design was

a randomised control trial.

Participants and Sampling

All women with newly diagnosed GDM attending NCAHS diabetes services
were candidates for inclusion in the study; no exclusion categories were in
place. Potential participants were given a prepared envelope with information
about the study, a consent form to sign if they agreed to participate, and a
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stamped self addressed envelope for return of consent form. The packs were
handed out by the diabetes nurse educators or dietitians.

Allocation fo the control and intervention groups occurred as women were
recruited to the study. An independent person removed a label from a box,
with either ‘control’ or ‘intervention’ written on it each time a woman was
recruited. After recruitment further contact was not made with the participants
until after the birth of their baby.

Procedures and Instruments
The following set of four questionnaires was sent to all women for self
completion at six week post natal stage (baseline) and 6 months later (follow
up):

» The Demographic Questionnaire

e The Food Frequency Questionnaire (FFQ)

o The Physical Activity and Self Efficacy Survey (PA & SE), and

¢ The International Physical Activity Questionnaire (IPAQ)
All questionnaires were mailed with a stamped return addressed envelope fo
women recruited in the study. When questionnaires were not returned,
participants were contacted by phone and encouraged to complete and return

them.

A letter to the participant’'s general practitioner (GP) requesting a post natal
GTT, cholesterol, and triglyceride levels was given to the participant with a

request for them fo give it to the GP at their six week post natal check up.

Intervention
After the completed baseline questionnaires were returned, intervention
began with the intervention group. During this study the intervention group
women were encouraged to follow the Australian healthy eating and physical
activity guidelines on:

e Choice of foods from each of the food groups;

e Recommended food serve size;

¢ Reading food labels, and choice of healthy food options when

shopping;
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e Making healthy choices if purchasing take away foods or dining out;
e Following suitable recommended types and levels of physical activity
(Nutrition Australia 2003), (Commonwealth of Australia 1999).

This information was set out in a booklet titled ‘Healthy Lifestyle — Healthy
Living’ and provided to participants in the intervention group. In the booklet
there was also information on stages of change (Prochaska and DiClemente

1983), and the benefits of lifestyle change and goal setting.

The lifestyle educational material was mailed to women prior to
commencement of phone interventions. The pack contained the Healthy
lifestyle — healthy living booklet, plus food and physical activity diaries. Each
participant in the intervention group received 10 phone calls at a prearranged
time; the frequency of calls was weekly for five weeks, and then monthiy for
five months. The initial phone call was approximately 30 minutes duration,

with the subsequent phone calls ranging from 10 o 20 minutes.

During the first phone call, the content of the educational package was
discussed with the woman. The initial five weeks of the program primarily
concentrated on providing educational content that would provide a useful
basis to women when the counselling began. Education on the
recommended Australian dietary and physical activity guidelines was given at

this stage.

Through subsequent discussions, interviewers asked the women to identify
which stage of change they considered themselves to be in. Discussions with
each woman identified perceived barriers, current eating patterns, health
beliefs, past experiences at making lifestyle change, and past health history.
These discussions resulted in tailored personalised counselling with the

credentialed diabetes educator.

Participants in the intervention group were not given prescriptive lifestyle

standards to be achieved in this study. Each of the women identified their own
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lifestyle goals and was encouraged through motivational interviewing
techniques to discuss these, and to identify intervention required to bring
about change. Resulting positive change then increased the participant’s

confidence and motivation to make further change.

Sessions consisted of reviewing:

e Diarised physical activity and healthy eating activities

e Self belief at the time, and satisfaction level with activities undertaken

¢ Perceived barriers they felt needed to be overcome

= Possible solutions to the barriers

e Additional provision of advice by interviewers when required.
Women were given the opportunity to discuss their perceived benefits of
making a lifestyle change, how they could overcome barriers, and how they

had overcome barriers in the past and become confident to make change.

Data Collection and Ouicome Assessment

Data collection of the baseline and follow up questionnaires took place
between November 2007 and May 2009. As questionnaires were returned,
data from all questionnaires were entered onto prepared Microsoft Excei
spreadsheets, specific to each questionnaire. Cross checks were made of the

data entered to ensure accuracy of data enftry.

Data Processing and Analysis
Data from both the baseline and follow up questionnaires were fransferred

from the Excel spreadsheet onto a SPSS 16.0 spreadsheet for analysis.

The total physical activity undertaken per week was calculated and multiplied
against the frequency of the activity; the standard deviation (SD), the mean
plus independent sample T tests were then calculated. Linear regression
analysis was calculated so that quantitative predictions could be determined
of one variable compared to another. The metabolic equivalent levels (MET)
scores were determined; this score is derived from each type of activity, for

example all forms of moderate activity were totalled for the week and then
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multiplied against the supplied MET value provided in Guidelines for Data
Processing and Analysis of IPAQ, (Sjéstrém et al. 2005). The MET score

indicates intensity of physical activity.

The PA & SE Questionnaire variables were totalled on SPSS, then SD,
means, and independent t tests calculated. Regression analysis was then

undertaken.

Cancer Council of Victoria provided basic analysis of Food Frequency
Questionnaire (FFQ) items quantifying food types and amounts consumed.
After the initial analysis by Cancer Council of Victoria, questionnaire results
were electronically returned on an Excel file. Totals of the following
macronutrients: energy, fat, saturated fat, fibre, carbohydrate (CHO), and
glycaemic load, and glycaemic index were then added to the SPSS
spreadsheet; means, SD, and independent sample T tests were then

calculated. Linear regression analysis was then performed.

e eGP febefafadafohoofiaadoud s foeBea oo Bou Eomd o B §om
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Results

Figure 1. Ilustration of recruitment, retention, and intervention
demonstrating the flow of participants through the study:

All women diagnosed with GDM attending NCAHS diabetes services were invited to
participate in study

A
Women agreed to participate (=42)

Y.

Participants randomly ailocated to either control or intervention group

A4 - : — ._?__ -
Control group (n=21) “Intervention group (n=21)
Lost to follow up: (n=1). -Lost to follow up: (n=4)
This participant's withdrawal was “No motivation (n=2); work demands,
before commencement of the study. -eg return to work and child care

(n=1); subsequent pregnancy (n=1).
The woman was concerned about o

the added pressure the study may ‘Three of these withdrawals were :
have on her following the birth of -before commencement, and one was -
twins. - prior to 2" questionnaire being sent.

¥ ¥

At baseline (six weeks post natal). All women were contacted: the set of four
questionnaires were sent for completion to the forty five women. Post natal GTT,
fasting cholesterol and triglyceride tests were requested.

intervention group
- After questionnaires were returned, intervention began.

_?Heatthy lifestyle and goal setting education material was mailed to the women,
- Phone-based education and Mi proceeded weekly for five weeks, then
“monthly for five months, conducted by two credentialed diabetes educators.

k4

At follow up (six months after baseline questionnaires were administered)
Alt women were contacted: the set of four questionnaires were sent for completion.

¥ 4

Control group: Interventton group Women compieting g
Women completing all questionnaires mtervention and aIF questlonnalres ;
(n=186) {n=17) " : Sl
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Personal Characteristics
Tables 1, 2 and 3 represent personal characteristics of women in both groups

at baseline.

Table 1. Baseline personal characteristics of the participants in the control and

intervention groups

Baseline
Baseline Characteristics Intervention Control
{n=18) (n=20)

Miean (SD) Mean (SD)
Age (years) 32.9 (4.9) 32.2(5.1)
Body mass index (kg/m?) 29.2 (6.1) 28.5 (4.8)
Weight (kg) 75.3(17.7) 75.9 (13.5)
Waist circumference (cm) 94.4 (12.4) 98.0 (11.4)
No. of children, including new baby 2.4 (1.1} 2(1.5)
Length of breast feeding, months 5.3 (1.06) 6.4 (3.6)
No. of mothers breastfeeding this baby 12 12
Past history, expressed as a perceniage:
Past GDM 39% 32%
Family history GDM 1% 16%
Family history T2DM 61%" 32%
Managed on insulin this pregnancy 28% 58%

*Comparison of intervention versus control group at baseline using Chi* test, p=0.04

Apart from an increased family history of T2DM in the intervention group there
was no other statistically significant difference between the groups in table 1

baseline characteristics.

Table 2 details the number and percentage of blood test results within the
recommended range and demonstrates a statistically significantly elevated
triglyceride level in the control group. Not all participants had tests nor
completed all questionnaires. As explained in the methodology, when
questionnaires were not completed and returned, endeavors were made by
speaking with the women and encouraging them to continue their participation
in the project, this had mixed results.
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Table 2. Six week post natal blood results of participants in the control and

intervention groups.

Proportion of women with results in

Blood resuits recommended range

Intervention Control

Fasting cholesterol

< 4 mmol/L* recommended 1/18 (5.56%) 2116 (12.5%)
Triglyceride

< 1.5 mmol/L.* recommended 13/18 (72.2%)* 6/16 (37.5%)
HDL Cholesterol

> 1.0 mmol/L* recommended 13/14 (92.9%) 6/7 (85.7%}
Post natal GTT

Non - Pre diabetes range 13/16 (81.3%) 13/16 (81.3%)

*National Heart Foundation Guidelines (2007)
**Comparison of intervention versus control group at baseline using Chi® test, p<0.004

Table 3 demonstrates weight, waist circumference and body mass index
(BMI) at baseline and follow up. A one kilogram reduction in the intervention
group with a three kilogram increase in weight in the control group occurred,
p<0.05. No other significant difference occurred in body weight or measures

for women in these groups, between baseline and follow up.

Table 3. Body shape variables at baseiine and follow up of participants in the

control and intervention groups

Baseline Follow up
QOutcome variable at Intervention Control Intervention Control
different times (n=18) (n=19) (n=15) (n=16)
Mean (SD) Mean (SD)} Mean (SD) Mean (SD)
Body mass index {(kg/m") 29.2 (6.2) 28.5(4.9) 28 (5.7) 29.6 (5.2)
Weight (kg) 75.3 (17.7) 75.9 (13.5) 74.1(16.3) 79.2 (13.5)*
Waist circumference (cm) 94.4 (11.4) 98 (12.5) 90.5 (12.0) 97.8 {10.8)

*Comparison of intervention versus control group between baseline and follow up using Chi®

test, p=0.04

During the study three women from the intervention group had subsequent

pregnancies. Glucose tolerance tests were done on these women during their
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subsequent pregnancies. Two of the women did not have GDM in their
subsequent pregnancy; neither of these women required insulin during their
earlier GDM pregnancy. The third woman had GDM again in her subsequent
pregnancy; this woman required insulin during both her initial and subsequent

GDM pregnancy.

Table 4. Food Frequency variables at baseline and follow up of participants in

the control and intervention groups

Baseline Follow Up
Food consumption variable intervention Control Intervention Control
{n=16) (n=20) {n=17) {n=16)

Mean {8D) Mean (SD) Mean (SD) Mean (SD)

Total energy kj/day 8,910 (2798) 7,618 (2706) 6,608 (2610) 7,635 (2476)
Total fat g/ day 90 (31.1) 78 {30.0) 67 (29.2) 80 (27.9)
Total saturated fat g/ day 38.4 (14.3) 32.6(13.9) 27.0{12.2) 33 (12.4)
Total fibre g per day 27 (10.0) 23 (11.0) 21 (9.0) 23 (8.0)
Total carbohydrate (CHO) g /day 223 (72.0) 192 (74) 160 (63.6)* 188 (62.1)
Glycaemic load 115 (39.6) 98 (39.4) 78 (32.2)* 97 (34.3)
Glycaemic index 51 (3.0) 51 (4.3) 49 (3.8) 51{4.5)

*Comparison of intervention versus control group between baseline and follow up using t test,
p<0.05

Table 4 provides the total nutrient intake of all women. The SD and means
for control group participants nutrient consumption either increased or stayed
constant. Whereas the intervention group means and SD measures for these
variables were reduced; this reduction was statistically significant for total
intake of fats, carbohydrate intake, and glycaemic load. The glycaemic index

remained relatively constant in both groups.

The Physical Activity and Self Efficacy Determinant Survey reflect the physical
and emotional well being and health perceptions of participants. The results
on Table 5 (Appendix 1) demonstrated that women in the intervention group
did not perceive a lack of energy (p<0.05), nor the demands of their young
baby (p<0.05) to be a barrier to participation in physical activity. However,
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considering the relatively large number (47) of variables, and small sample
size a definite statement cannot be made regarding changes in self efficacy

leveals.

Table 6. International Physical Activity Questionnaire (IPAQ) outcome variables
six weeks post natal, at baseline and six months later following intervention -

without housework physical activity (PA)} included.

Baseline Follow Up

Qutcome variable at different Intervention Controi Intervention’ Control
times {n=17) (n=18) (n=16) {n=14)

Mean (S.D0.) Mean (S.D.) Mean (S.D.) Mean (S.D.)
Total work refated PA mins/day 72.9{172.8) 35.0(122.6) 1.7E2{243.9) 39.6 (128.3)
Total transport related PA mins/day  80.6 (100.9) 2.2E2 {420.9) 51.9(72.8) 59.6 (43.6)
Total recreational PA mins/day 90.0 (108.3y 1.5E2(172.3) 1.7E2 (94.2) 1.31E2 (105.7})
Total PA, without housework PA 24E2 (232.0) 4.1E2(449.9) 3.8EZ(289.9) 2.3E2(218.7)

mins/day
Total calculated MET score withaut  8.4E2 (729.3) 1.4E3 (1549) 1.2E3(1134.4) 6.9E2 (527.7)

housework PA mins/day

*Comparison of intervention versus control group between baseline and follow up using { test,
p<0.05

Table 6 provides the total amount of physical activity in various locations ie
employment (work), transport, and recreational. The amount of work related
physical activity may not seem relevant in women six weeks post partum,
however this table demonstrates that some women are working six weeks
post natal. The table demonsirated a significant difference for the total of all
physical activity undertaken between the two groups, with the intervention
group being more physically active compared to the control group. The MET

score is the calculated intensiveness of the physical activity undertaken.

In the IPAQ follow up questionnaire three participant's responses were
excluded prior to analysis; these exclusions were two control group and one
intervention group member’'s responses. The physical activity housework
totals for both groups were also excluded. All exclusions were due to over
estimation by women of their moderate and vigorous physical activity levels.

The removal of these responses occurred as a result of adhering to the IPAQ
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Guidelines for Data Processing and Analysis of IPAQ. These guidelines
require exclusion of outliers that are unreasonably high with total exercise

being greater than 16 hours per day (Sj0strém et al. 2005).

Table 7 highlights the predictive relationship of variables between the
intervention and control groups, from baseline to follow up. This information
demonstrates selected variables for physical activity and nutritional intake in

the intervention group.

Table 7. Linear regression analyses comparing selected characteristics and
variables of the intervention group o the control group at follow up, while

correcting for baseline values of the outcome.

Variable Regression coefficient P value
B value and 95% ClI

Body mass index reduction -1.5(-2.8 t0 -0.58) 0.05
Weight -0.137 (-7.6 to -0.45) 0.02
Waist Circumference -0.218 (-10.3% to 0.28) 0.06
Total work physical activity 0.27 (32.3 10 252.0) 0.05
Total fransport physical activity -0.02 (-47.8 10 43.2) 0.15
Total recreational physical activity 0.33 (-7.2to 136.7) 0.02
Total physical activity (excluding housewark) 198.06 (11.63 to 384.48) 0.04
mins/week

Total MET mins/iweek 645.3 (-39.51 to 1330.1) 0.08
Total time spent sitfing, mins/week -580.06 (-1099.7 to -60.4) 0.03
Total energy kJ intake per day -1,586 (34 to -3206) (.05
Total fat grams intake per day -18.9 (-37.0 to -0.25) 0.04
Total saturated fat intake per day <0.9 (~16.4 10 1.8) 0.11
Total CHO grams intake per day -41.6 {-81.9 to -1.4) 0.04
Glycaemic inad -25.8 (-47.9 10 -3.7) 0.02

R N A N LR LA R R R R I N T U T I B I I IR O
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Discussion

The main finding of this study was that a strong positive trend in all
parameters across lifestyle change variables occurred in the intervention

group, but remained unaltered in the control group.

Personal characieristics

Personal characteristics of age, BMI, and number of children of women in
both groups varied slightly. Of the intervention group women 61% had a
family history of GDM and/or T2DM compared to 37% in the control group,
Chi# p=0.13. In the control group 58% required insulin during their pregnancy,
compared to 28% in the intervention group, Chi*p=0.07.

Post natal blood testing

During the post natal period difficulty was encountered trying to convince
some GPs to order the GTT, and several women seemed ambivalent about
having the test. This difficulty was largely overcome by speaking with women
on the importance of the test, and also writing to or phoning several GPs on
the need for the test. The success rate of participants in this study having the
six weeks post natal GTT done was 86%. This success rate exceeded that of
(Kaufmann et al. 1999) at 41%.

The baseline post natal GTT results of this current study demonstrated that
six women, three from each group already had pre diabetes, an early but
reversible stage towards T2DM. Diagnosis of pre diabetes is an indicator for
these women and their GPs that future development of T2DM is a strong
possibility unless effective intervention occurs to reduce their fevel of insulin

resistance.

At baseline most women in the intervention group (94%) and control group
(88%) had elevated fasting cholesterol levels according to National Heart
Foundation recommendations (National Heart Foundation 2001). More control
group women (63%) had elevated triglyceride levels compared to the

27

Judy Reinhardt: Reducing Type 2 Diabetes Meflitus Risk in Women Post Gestationat Diabetes Meflitus through
Motivational Interviewing



intervention group women (28%). Elevated blood fat is one precursor of heart
disease, along with obesity, lack of physical activity, hypertension, and

excessive dietary saturated fat.

As described in the results, three women from the intervention group had
subsequent pregnancies following their GDM pregnancy. Two women did not
have GDM in their subsequent pregnancies. However, the third woman
required insulin in her initial GDM related pregnancy, and then developed
insulin requiring GDM in her subsequent pregnancy, but has no family history
of either T2DM not GDM. Requiring insulin during a pregnancy with GDM,
and having a family history of T2DM increases the risk of subsequent T2DM,
(Strehlow and Mestman 2005), (Kim et al. 2002).

Changes in physical activity and healthy eating patterns

Intervention group

The intervention group consistently made positive lifestyle changes in the six
month period between baseline and follow up. These changes included a
reduction in CHI intake consumed, body weight and waist circumference and
an increase in physical activity undertaken. During the intervention period
mean waist circumference was reduced by four cms to 90, but the mean

weight was reduced by only one kg.

Compared to the control group, eating patterns improved in the intervention
group from baseline with substantial reduction in intake of total energy
nutrients (p=0.05), total fat intake (p<0.05), and total carbohydrate intake
(p=<0.05), and glycaemic load was reduced (p<0.05). Saturated fat intake

reduced but the difference compared to baseline was not significant (p=0.11).

Changes in the intervention group physical activity related variables increased
during the intervention period, compared to the control group. Physical activity
levels increased (p<0.04), the MET score measuring intensiveness of physical
activity increased but was not significant (p<0.06), and the extent of sedentary
behaviour decreased (p<0.05). These changes, if sustained, can lead to

reduced predisposition to T2DM, metabolic syndrome, and vascular disease.
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Being a rural home based program the activities women chose were less
structured than would be expected in large towns and cities. Examples
included family bicycle outings, walks on the beach, having a baby stroller
with big wheels fitted so the mother could transport the baby around the farm
to paddocks and sheds as tasks needed to be done. Women in the
intervention group did not perceive a lack of energy (p<0.05), nor the
demands of their young baby (p<0.05) to be barriers to their participation in

physical activity.

Confrol group

In the control group, between baseline and follow up no change in the mean
waist circumference occurred, mean body weight increased three kg, and
mean BMI increased by one kg/m?®. Due to weight gain in the control group
and weight loss in the intervention group, the difference in mean weight

between groups was significant (p<0.05).

Fating patterns remained constant in the control group, without reduction in
intake of total energy, total fat, or saturated fat; carbohydrate intake remained
constant. Total physical activity levels and MET scores were reduced, by
43% and 46% respectively, in the control group over the six month period.
The sedentary behaviour decreased slightly {3%). Women in this group are
more likely to develop pre diabetes, T2DM, and vascular disease if the current

lifestyle patterns remain unchanged.

Limitations of this study have been:

e Self reporting by some clients on gquestionnaires may have led to over
estimated responses. This could be as a result of social desirability
bias, and/or recall bias.

e The limited size of this study has reduced the power of tests that

determine the significance of the level of change in variables.
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However despite these limitations this study has demonstrated an
improvement in clinically relevant data. A further study including a larger
number of participants, and intervention over a longer period of time may
confirm the outcomes of this study.

N R I I T T R B T T PV R B I T

Conclusions

Lifestyle change intervention through phone based motivational interviewing
appears to have been successful in this study. Women in the intervention
group have reduced their diabetes risk behaviour by increasing their physical
activity levels and modifying their eating patterns. The behaviour change was
evidenced by a modest weight reduction but when compared to the weight
gain of control group clients the average difference between groups was 4.5
kg., with a waist circumference reduction of 4 cms. |If this pattern in
intervention group clients continues, they will have a reduced risk of pre

diabetes and vascular disease, unlike the higher risk for women in the control

group.

The phone based intervention proved helpful in the lives of busy rural based
mothers following the birth of their new babies. The mothers in these families
had between one and six children to care for, and some lived on rural
properties up to 30 kilometres from town, Phone based intervention provided
support and encouragement. Reassurance given to women helped them to
determine their own goals, consider possible barriers to overcome, and
reassuringly gave them confidence to attain their goals. Activities these
women engaged in were usually home based and suitable to their rural
locations. As demonstrated in this study, when early intervention strategies
are implemented at the time of the sentinel event these strategies can

effectively result in a positive change.

The follow up period is too early to predict a sustained change has resulted in
the intervention group. Despite this study being limited by the small sample
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size and a short follow up period a definite trend is beginning to emerge with a

positive lifestyle change apparent following the intervention.
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Recommendations for the future

To reduce the incidence of T2DM in women post GDM diabetes services in
NCAHS need to:
o Develop a process to ensure all women with post GDM are able to

access a lifestyle change program;

o Make available client literature promoting heaithy lifestyle change;

e Encourage participation of women post GDM in currently available
lifestyle programs such as CHEGGS, "Get Healthy” as offered since
early 2009, through NSW Health by phone based counselling.

s Promote the benefits of using motivational interviewing fo diabetes
service staff and encourage their participation in motivational

interviewing training programs.

A research centre should be encouraged to undertake a larger study in
multiple rural sites utilizing similar intervention as described in this study fo

substantiate these findings.
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Appendix 2

[ NORTH COAST ™

Gestational Diabetes Project AREA HEALTH SERVICE
Demographic NSW@®HEALTH
Quesﬁonnaire Official Use Only

Please write within the boxes provided or mark "x" with a black pen to I | | l ! -

indicate your response lo the question.

Name: Your Date of Birth:

Address:

GP: Hospital that the baby was delivered at

Date of baby's birth: Are you of indigenous background? [JNo []Yes

What was your weight before you became pregnant? I:E'j . |:| kgs
1. How many children do you have? |:|:|

2. In previous pregnancies have you had gestational diabeles? OYes [ONo

2a. How many times? ‘

2b. Did you have a glucose tolerance test 6 weeks after that pregnancy?(] Yes [ No

2¢. If yes, what was the result [0 Normal [ Borderline [ Diabetes [ Don't know
3. Have you had problems with high blood pressure during this pregnancy: [JvYes [1No
4. Do you have a family history of type 2 diabetes OYes [ONo [JDontknow

5. Do you have a family history of gestational diabetes: OYes [ONo [JDontknow

Specific to this pregnancy

6. How much did your baby weigh at birth: Dj 5 D kgs
7. What is your t weight:
is your current weig D:D i D EE
8. What is your height: EEI:I I:I
. cms

9. What type of delivery did you have: [ Vaginal Delivery [ Caesarean Section
10.How many weeks did your pregnancy last: l:l]
11. During your pregnancy was your gestational diabetes managed by:

11a: Diet only: OYes [ONo

11b: Exercise only OYes [ONo

11c: Diet and exercise: OYes [ONo

11d: Diel, exercise and insulin: OYes ONo

11e: Were you given no special management plan for lhe diabeles: [JYes [JNo

12. If you selected (d): what was the total daily dose of insulin cn day D:D units
prior to delivery:

13. At what week during the pregnancy was insulin commenced: D:l weeks
14. Was the baby well after the birth: CYes [CINo
15. Did you have concerns about the baby's health: OYes [ONo

Demographic and Well being questionnaire (amended SF 36 Health Survey)
Gestation Diabetes Project:North Coast Area Health Service: Area Diabetes CNC - Judy Reinhardt
| Locked Bag 11 Lismore NSW 2480, Tel (02) 6620 2836 Fax (02) 6621 7088Websile wwwncahs.nswaovay 0242277790 I



Appendix 3

I—Gestational Diabetes Project NORTH COAST 1
Physical Activity and Self Efficacy AREA HEALTH SERVICE
Survey NSWE@GHEALTH

Ploase read the question then for each calegory please fillin the circle related  Official Use Only
to the frequency of the event | | | , Ll-l I I

Barriers to physical activity
1. How often doas the fallowing prevent you from being physically active?
Category Never Rarely
a) lack of mofivation

b) lack of ime

c) family demands

d) lack of enargy

@) not having anyone to do physical activity with you
f) lack of help with child care

g) lack of a convenient place to do physical activity
h) being overweight

i) work demands

j) feeling you should put the needs of others in your
family before yours

k) not having your extendad family nearby o give you
support

}
g

o 000000000035
=

QO 000000 QQOD
O 0O0DQOO0O0OO0OQO0

O 0OD0O0OO0OO0ODOD0C0
O 0000000000

Social Support for physical activity
2. How offen do the following peaple encourage you to be physically active?

a) your friends (&) O

b) your pariner o o]

c) the restof your family (] o

d) your doctor or other health professionals (eg: 0 0
physical therapist, nurse aefc)

e) alternafive health care praviders (eg: naturopaths, 8] o]

herbalists etc)

Category Never  Rarely m Often often
0
Q
ol
Q
la]

Self efficacy for physical activity
3. How confident are you that you can be physically acive in tha following situaions?

tegory Very Alittle Not
. confident

a) when you are ired

b) when you feel you dont have time

c) when you feal stressed

d) with the demands of your young baby/child

@) when you have a lot of other demands at home
f) when you have household chores to atiend b
g) when you fael alone

h) when you feellazy

i) when you feeldepressed

L

0000000005
=
EY

cCocoococCcgoO
o000 QO0OQVDO
CoOCOQOQOOO0

Please tum over to continue

o
w
o
-
L8]
[
=3
-]
o
w
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I 1

Gestational Diabetes Project Page2
Physical Activity Survey

Barriers to nutrition
4. How often do the following prevent you from eafing a heaithy diet?
Category

a) lackof Sime to prepare healthy foods at home

b) notknowing how to prepare healthy foods in a way
that tastes good

c) others in your home nat liking healthy foods

d) the costof fresh fruils and vegetables

e) tha difficully of cooking differant meals for differant
family members

f) eating food prepared by others

g) eating foods that are specific to your culture

h) having unhealthy snack foods at home

i) having cravings for sweets

i

R

z
2
H
-

often

©OO0BOo 000 BO
0O0O0C O0OO 003
O000C 00O oog‘g
COOC 00O 00 9
O0OO0O 00O DO

Social support nutrition
5. How often did the following people encaurage you to eat a healthy diet?
Category Never Rarely PR of
a) your friends o 0
b) your partnar v} Q0
c) tha rest of your family o) 0
d) your doclor or ather health professionals (eg: w) 'S
physical tharapist, nurse elc)
(o) Q

@) altemative health care providers (eg: naturopaths,
herbalists, etc

Self efficacy nutrtion
6. How confident are you that you can eat a healthy diet?

Catogory .2
a) when you are in a hurry O
b) when others around you eat unhealthy foods O
c) when eating out (restaurants, parties, take-away etc) O
d) when you are feeling alone O
@) when you are feeling oo lazy to cack (]
f) when you are feeling depressad O
g) when visiting family or friends 0
h) when you have a lot of other damands at home O

Thoni you for compleling Rl gumey.

Gestational Diabetes Project, North Coast Area Health Service, Area Diabetea CNC Judy Reinhardt
Locked Bag 11 Lismore NSW 2480. Tel (02) 66202836 Fax (02) 6621 7088
Website www ncahs.naw gov.au

I 0994294603 I
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Appendix 4

r NORTH COAST L

AREA HEALTH SERVICE
NSWEHEALTH

Gestational Diabetes Project: Physical Activity Questionnaire

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE

Wae are inlerested in finding out about the kinds of physical aciviies that paople do as part of their everyday
fives. The quessions will ask you about the ime you spant being physically active in the Jast 7 davs

Plaase answer sach quesfion aven if you do not consider yourself to be an active person.

Please tink about the activities you do at wark, as part of your house and yard work, to get from place to place,
and in your spare time for recreation, exercise or sport.

Your answers ara impartant.

THANK YOU FOR PARTICIPATING

Think about all the vigorous and moderate activities that you did in the last 7 days.

In answering the following questians,

Vigorous physical activitias refer to activities that take hard physical effart and make you
breatha much harder than normal.

Moderate activities refer to activities that take moderate physical effort and make you
breather somewhat harder than nomal

Gestational Diabetes Project - intematonal Phyaical Activity Queatonnaire
North Coast Area Health Service: Area Diabsatea CNC - Judy Reinhardt
Locked Maidl Bag 11, Lismore 2480. Ph. 6620 2836

I Page10f6 1271564961 I
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I™ Gestational Diabetes Project NORTH COAST |

Physical Activity Questionnaire AEEAHECETH SRRVLE
Plany:noanXﬁlhh lmtroxmﬁkmpﬂahhbm NSW@HEALTH

PART 1: JOB-RELATED PHYSICAL ACTIVITY

The first saction is about your work. This includes paid jobs, farming, volurtear work, course work, and any other
unpaid work that you did outside your home. Do natinclude unpaid work you might do around your home, like
housework, yard work, general maintenance, and caring for your family. These are asked in Part 3

1. Do you currently have a job or do any unpaid work outside your home?

Yes
D No — Skip to PART 2: TRANSPORTATION

The next questions are about all the physical activity you did in the last 7 days as part of your paid or unpaid work.
This does not include travalling to and from work.

2. During the last 7 days, on how many days did you do vigorous physical aclvities like heavy lifing, digging,

haavy consfruction, or climbing up stairs as part of your work? Think about anly those physical activities
that you did for at least 10 minutes ata time

days per week
P————
No vigoraus job-related physical activity ey Skip to question 4
3. How much time did you usually spand on one of thase days daing vigorous physical activities as part of your
?
hours per day
minutes per day

4. Again, tink about only those physical aciivies that you did for at least 10 minutes at a time. During the last 7
days, on howmany days did you do moderate physical activities like camrying light loads as part of your
work?  Please do notinclude waking

days perweek
D No moderate job-related physical activity == Skip to question &
5. How much fime did you usually spend on one of those days doing moderate physical activities as part of your
work?
hours per day
minutes per day

6. During the last 7 days, on how many days did you walk for at least 10 minutes at a time as part of your
wod\’_?glaase da nat court any walking you did to travel to or from work.

| days per week
|: No job-related walking ey Skip to PART 2: TRANSPORTATION
7. How much §me did you usually spend on one of those days walking as part of your work?
hours per day
minutes per day

Gestational Diabetes Project - internatonal Physical Activity Questonnaire
North Coast Area Health Service: Area Diabetes CNC - Judy Reinhardt

I_ Locked Mail Bag um 2480. Ph. 6620 2836 5912564967 _I
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Gestational Diabetes Project NORTH COAST

Physical Activity Questionnaire AREA HEALTH SERVICE
Please place an X within the box that is applicable to you. NSW@EHEALTH

PART 2: TRANSPORTATION PHYSICAL ACTIVITY

These questions are about how you traveled from place to place, including to places like work, shops, movies, and
soon.

8. During the last 7 days, on how many days did you travel in a motor vehicle like a train, bus, car, or ram?

Ddﬂpp&fm

DNomvahghammveﬁug el Skip to question 10

9. How much time did you usually spend on one of those days travelling in a frain, bus, car, tram, or other kind

o m cla?
hours per day

minutes per day

Now think only about the bicydling and walking you might have done to travel to and from work, o do erands, or

o go from place to place.
10. During the last 7 days, on how many days did you bicycle for atleast 10 minutes at a time to go from place
to place?
days per week
Dhbucymgfranp;autoplaoa —p Skip to question 12

11. Howmuch time did you usually spend on one of those days b bicycle from place o place?

hours per day
minutes perday
12. :):in_.;?mlandnys,onhow many days did you walk for at least 10 minuiss at a time 1o go from place to
co?
Ddaysponndt
I:’ No walking from place o place ﬁ m&fw
C.AMGFORFA::,Y
13. How much time did you usually spend on one of those days walking from place b place?
L L i hours per day
minutes per day

Gestatonal Diabstes Project - Intiemational Physical Activity Questonnaire
North Coast Area Health Service: Area Diabetes CNC - Judy Reinhardt
Locked Mail Bag 11, Liamore 2480. Ph. 6620 2836

Page3 of 6
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Gestational Diabetes Project NORTH COAST 1

Physical Activity Questionnaire AREA HEALTH SERVICE L
Please place an X within the box that Is applicable to you. NSW@H EALTH

PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY

This section is about some of the physical activities you might have done in the last 7 days in and around your
home, like housework, gardening, yard work, general mainfenance wark, and caring for your family.

14_ Think about only those physical aclivifes that you did for atleast 10 minutes at a time. During the last 7 days,
on how many days did you do vigorous physical activities like heavy lifting, chopping wood, or digging in the
garden or yard?

days per week

DMvigommacﬁvnyhgardmu’yard -ﬁ Skip to question 16

15. How much time did you usually spand on one of those days doing vigorous physical activitias in the garden or
yard?2

hours per day

minutes perday

16. Again, think about only those physical acfivities that you did for at least 10 minutes at a time. During the last 7
days, on how many days did you do moderate activities like camying light loads, sweeping, washing windows,
and raking in the garden or yard?

Ddayspnmk

D No moderate activity in garden or yard —) Skip to question 18

17. How much time did you usually spand on one of those days daing moderate physical activities in the garden
or yard?

hours per day

minutes per day

18. Once again, think about only thase physical activities that you did for at least 10 minutes at a time. During the
last 7 days, on how many days did you do moderate activities like camying light loads, washing windows,
scrubbing floors and sweeping inside your home?

days per week
Skip to PART 4:
|:| No moderate acivity inside home ey RECREATION, SPORT
AND LEISURE-TIME
PHYSICAL ACTIVITY
19. How much time did you usually spend on one of those days doing moderate physical activities inside your
homa?
hours per day
minutes per day

Geatational Diabstes Project - Intemnational Physical Activity Queationnaire
North Coast Area Health Senvdce: Area Diabetes CNC - Judy Rainhardt
Locked Maid Bag 11, Lismore 2480. Ph. 6620 2836
Page4nf6
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I Gestational Diabetes Project NORTH COAST 1
Physical Activity Questionnaire e
L NSWEHEALTH

PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY

This secton is about all the physical activiies that you did in the last 7 days solely for racreation, sport, exercise or
leisura. Please do not include any acliviies you have already merntionad.

20. Not counting any walking you have akeady mensioned, during the last 7 days, on how many days did you
during the last 7 days, on how many days did you walk for at least 10 minutes at a time in your leisure time?

Ddﬂpp«m

I___ll\lomlc‘rog'nbiwmﬁne -ﬁ Skip to question 22
21. How much time did you usually spend on one of those days walking in your leisure $me?
hours per day

T Jinsener o

22. Think about only those physical activites that you did for at least 10 minutes at a time. During the last 7 days,

on how many days did you do vigorous physical activities like aerobics, running, fast bicycling, or fast
swimming in your leisure time?

days per week

No vigarous achivity in leisure time ﬁ Skip to question 24

23. Howmuch ime did you usually spend on one of those days doing vigorous physical aclvifies in your leisure
time?

hours per day

minutes per day

24. Again, think about only those physical activities that you did for at least 10 minutes at a time. During the last 7
days, on how many days did you do moderate physical activities like bicycling at a regular pace, swimming at
a reqular pace, and doubles tennis in your leisure time?

days per week
No moderate activity in leisure ime q Skipto PART 5: TIME
D SPENT SITTNG
25. How much time did you usually spend an one of thase days doing moderate physical activities in your laisure
time?
hours per day
minutes per day
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NORTH COAST

Gestational Diabetes Project e P
Physical Activity Questionnaire e e
Honoyphcoathwlhhtmtzox that is applicable to you. NSW@HEQLTH
PART 5: TIME SPENT SITTING

The last questions are about the time you spend sitting while at work, at home, while daing course work and
during leisure time. This may include time spent sitting at a desk, visiting fiends, reading or sitfing or lying down to
watch television. Do not include any time spant silting in a motor vehicle that you have already told me about.

26. During the last 7 days, how much time did you usually spend sitting on a weekday?

hours per day

minutes per day

27. During the last 7 days, how much fime did you usually spend sitting on a weekend day?

hours per day

| Imlnuhspardny

This is the end of the questionnaire, thank you for participating.
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