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Abstract
Background: There is evidence regarding the adverse effects of prolonged sedentary

behaviour (SB) on health outcomes, including the association with non-communicable diseases
(NCDs) such as type 2 diabetesmellitus (T2DM). However, there is a scarcity of information
regarding the correlates of SB among individuals at risk of developing T2DM in low-income
settings such as in South Africa (SA). Therefore, we aimed to identify the prevalence and
correlates of SB among adults at riskof developing T2DM in low-income communities in Cape
Town, South Africa. Methods: This was secondary analysis of cross-sectional data from the
South African Diabetes Prevention Programme (SADPP). The study population consisted of
698 participants from 16 lower socio-economic communities in Cape Town, recruited between
August 2017 and March 2018.

Participants classified at high-risk completed questionnaires on socio-demographic, behavioural
and psychological factors, neighbourhood living conditions and medical history. Self-reported
SB was measured using the Global Physical Activity Questionnaire (GPAQ) and a separate
questionnaire that recorded minutesof screen time (ST) during a typical working and non-
working day. Blood samples were collected forthe determination of fasting glucose, glycated
haemoglobin, and lipids. A Kruskal-Wallis or one-way ANOVA was conducted depending on
the distribution of the numerical variable. A chi-squared or Fisher’s exact test was conducted
depending on the expected frequencies of the cells. Robust regression was used to investigate
the association between the exposure and outcome variable. Statistical significance was set at
p<0.05. Results: Among the 698 participants, the median time (minutes/day) spent in SB and
ST was 180.0 and 137.1 minutes/day, respectively. When grouped by SB or ST, most of the
participants (66.0% and 77.9%) were classified as having low levels (<4h/day) of SB and ST,
respectively. After adjusting for age and gender, SB was associated with type of housing, lower
safety, and walking infrastructure scores, excellent self-reported sleep quality and having at
least one barrier to physical activity (PA). Conclusion: SB was correlated to factors related to
socioeconomic status (SES), as well as barriers to PA and self-reported sleep quality. As such

interventions to decrease SB should focus on environmental factors.

Keywords: Sedentary behaviour, type 2 diabetes mellitus, correlates, at-risk, low-resourced

communities.
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Part A: Research protocol



1. Background and Rationale

It is well known that moderate-to-vigorous physical activity (MVPA) is associated with a reduced
risk for conditions such as cardiovascular disease, type 2 diabetes mellitus (T2DM), obesity and
some cancers (1). In contrast, those who do not meet the physical activity (PA) guidelines have
an increased risk of developing these conditions and premature mortality (1, 2). Due to the ever
changing economic, industrial, and social developments, rapid technological advancements,
widespread urbanization, as well as changes to traditional food and transport systems, global
surveillance experts have revealed a behavioural shift from more active lifestyles to industrialized
and sedentary lifestyles (1). This decrease in PA and the resultant increase in sedentary
behaviours (SB) over time is referred to as the “physical activity transition” (1). The PA
transition can be seen in sub-Saharan Africa (SSA) which is currently undergoing a shift in
habitual, occupational and transport related physical activities from high energy expenditure
activities (e.g., active transport and manual labour) to low energy expenditure activities or
sedentary behaviours (e.g., motorized transport or desk work) (1, 3). The shifting PA patterns to
a more sedentary lifestyle in combination with changes in dietary patterns may be important

contributors to the increasing burden of non-communicable diseases (NCDs) seen in SSA (4).

SB is defined as behaviours that involve sitting and/or reclining positions and low levels of
energy expenditure (<1.5 metabolic equivalents [METS]) during waking hours (5). SB can be
thought of as being part of the energy expenditure spectrum before light intensity physical
activity (LPA) (1.6 — 2.9 METS), moderate physical activity (MPA) (3.0 — 5.9 METS) and

vigorous physical activity



(VPA) (>6.0 METS). The World Health Organization (WHO) PA recommendations state that
adultsshould engage in at least 150 minutes of moderate intensity aerobic PA per week or 75
minutesof vigorous intensity aerobic PA per week, or a combination of MVPA per week (6). In
order to meet the WHO PA guidelines, one only has to spend about 2% of waking time in
MVPA, while the remaining 98% of waking day is spent in SB and LPA behaviours (7). This
introduces the concept whereby, even though potential health gains are attributed to
participating in MVPA, there is potential for these gains to be counteracted if the remainder of
the day is spent in SB (8). Itis important to note that SB is not the same as physical inactivity,
which is defined as not meeting the WHO PA recommendations (7).

SB and physical inactivity are two distinct constructs and SB is an ever-present occurrence. As
such, opportunities to engage in it will continue to increase due to the rapid growth in
communication, transport, and workplace technologies (8). SB generally involves “sitting time”
and, similar to PA, there are different domains in which these can take place i.e., leisure time
SB (e.g. watching television), transport SB (e.g. driving in your car or taking public transport),
or occupational SB (e.g. sitting behind a desk at work) (8). It is important to note that sitting is a
natural behaviour, however, the problem arises when individuals engage in extended periods
(>8h/day) of uninterrupted sitting (9); a behaviour shown to have adverse effects on cardio-
metabolic health (9).

There is a plethora of information regarding the adverse effects of SB on health outcomes. The
evidence tends to indicate that SB (measured subjectively and/or objectively) is adversely
associated with a range of cardiometabolic biomarkers, including fasting plasma glucose,
triglycerides, high-density lipoprotein cholesterol [HDL-C] and waist circumference [WC], as
well as the metabolic syndrome among adults (5, 10, 11). A systematic review conducted by
Powell et al., (2018) included 46 papers with a combined sample size of 70,576 adults from

North America, South America, Europe and Asia and explored the association between
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objectively measured sedentary time and cardiometabolic health. They found that sedentary
time was positively associated with fasting glucose, fasting insulin, triglycerides, HDL-C and
WC. Furthermore, the risk of all-cause mortality was higher if adults accumulated more than six
to eight hours of sedentary time per day (12). Similarly, findings from a recent meta-analysis
showed that between seven and eight hours per day of sitting time (self-reported) significantly

increased the hazard- ratio for mortality (7, 13).

High levels of SB have also been shown to be associated with an increased risk of T2DM (12, 13).
The prevalence of T2DM is on the rise globally (14). While in Sub-Saharan Africa (SSA),
T2DM currently contributes the smallest proportion to the global population of people with
T2DM, it has the highest projected rate of increase over the next 25 years (15). The prevalence
of T2DM in South Africa (SA) is the largest contributor to the T2DM burden in SSA (15). The
International Diabetes Federation (IDF) estimated a 12.7% prevalence of diabetes in SA adults in
2019, whichis a 137% increase on the 2017 estimate of 5.4% (15). Type 2 diabetes is the second
leading cause of mortality in the general SA population and first among women (STATS SA,
2016). Although thereare several well-known risk factors for developing T2DM, which include
genetic, environmental and lifestyle factors such as unhealthy diet, and physical inactivity, SB
should also be considered as an important risk factor in developing T2DM (14).As such, it is
important to understand the correlates of SB among adults who are at risk of developing T2DM
as it may be helpful in developing interventions and policies to reduce SB, thereby reducing the

progression to T2DMin high-risk individuals.

Currently there is a scarcity of information regarding the correlates of SB among individuals at
risk of developing T2DM in SA. Most studies that examined factors that are associated with SB
have generally been conducted in high-income countries (16) and they focused on individual-

level correlates. According to these studies, individual-level correlates associated with SB



include older age, female gender, lower education, full-time employment status, a higher body
mass index (BMI), a higher income or socio-economic status (SES), smoking and the presence of
depressive symptoms (16, 17, 18). Studies in high-income countries also show that
environmental factors associated with SB include lack of proximity of green space, lack of
neighbourhood walkability, unsafe environment, and bad weather conditions (16,17,18, 19). In a
study examining the correlates of SB in six low-and-middle-income countries (China, Ghana,
India, Mexico, Russia and SA), it was found that, in the overall sample, in addition to the above
mentioned individual correlates, a greater number of chronic conditions, poor self-reported
health, higher disability levels and worse health status in terms of pain/discomfort, affect (i.e.
feelings of sadness, depression, worry and/or anxiety), sleep disturbances, low energy levels, and
cognition were also significantly associated with high SB (19). In the African setting, it was
found that the non-modifiable individual level correlates of SB were similar to those of studies
conducted in high-income countries (20, 21, 22, 23, 24, 25, 26, 27, 28). Environmental factors
such as residing in an urban/peri-urban area, a lower walkability index, further proximity to
destinations, less access to services, poor traffic safety and poor safety from crime were
correlated with higher amounts of SB (24).

In addition to the negative effect that SB has on health outcomes and the fact that it is a risk
factor for developing T2DM, there is also a difference in occupational, social, and cultural
factors, methods of transportation and environmental factors in SA compared to high-income
countries (29). As such, it is important to understand the correlates of this behaviour as this data
can inform the design of interventions aimed at minimizing SB in our setting and ultimatelyreduce

cases of T2DM.
2. Aims and Objectives:

2.1. Aim



The aims of this study are to determine the prevalence of SB and identify the variables
associated with SB among adults at risk of developing T2DM in low-income communities in

CapeTown, South Africa.
2.2. Objectives

i. To determine the level of self-reported sedentary time and screen time (ST) of
adults athigh-risk of developing T2DM.

ii. To evaluate the association between SB and various exposure variables.

3. Methodology

3.1. Study design, setting and population

This is a cross-sectional study, utilizing existing data from the South African Diabetes
Prevention Programme (SADPP) study. The SADPP study is a cluster randomized control trial,
aimed at developing and evaluating a culturally relevant model for T2DM prevention in SA
(30). The study population includes participants who were recruited between August 2017 and
March 2018, aged between 25-65 years, who are at high-risk of developing T2DM (basedon
the African Diabetes Risk Score (ADRS)(31)) and are from the 16 low-socioeconomic
communities (formal and informal townships) in Cape Town. These 16 communities
comprised of mainly black African and mixed-ancestry communities in the Western Cape.
They consist of formal residential areas as well as informal settlements and/or townships and
were selected based on their sociodemographic characteristics (low resource area) and high
diabetes risk (32). The average household monthly income for residents in these communities
is ~3500 ZAR (230.94 USD). In addition, high unemployment rates are reported (21.6%), with
Black African (31.0%), followed by the mixed ancestry population (23.5%) being the most

affected (33).



The SADPP sample size was calculated, assuming a cumulative incident T2DM rate of 13.6%at 2—3
years, with an expected relative risk to be 0.51. Further, an intra-cluster correlation coefficient
(ICC) was assumed for fasting glucose of 0.02 (34). The sample size calculation wasbased on the
above at a significance level of 5% with a type 11 error risk of 20% and with an estimated 36-month
loss to follow-up of 20-25%. As such, 702 participants were deemed at high risk of T2DM based
on the ADRS. Of these participants, four were excluded due to missing outcome data, with 698
participants included in the study.

3.2 Sampling method

There were two approaches to sampling. Participants were initially selected using a random
sampling technique where aerial maps of the included townships (obtained from the
municipality of Cape Town) were used to randomly select households (30).

Fieldworkers would then visit these households to identify and screen potentially eligible
participants (30). This method was unsuccessful in the first four areas, with less than a 10%
response rate. Subsequently, the self-selection approach was used. In the self- selection
approach, the study was advertised through local councillors’ offices, churches, schools, aswell
as flyers, being distributed door-to-door (or dropped in post-boxes) in the community.Potentially
interested participants could then attend pre-determined venues in their community for

community-based diabetes risk screening.

3.3. Data collection methods and research procedures

3.3.1 Screening and overview of study methods

Screening for diabetes risk followed a two-stage approach. Firstly, community-based risk screening
was carried out using a questionnaire (general information i.e., age, gender, race, address, contact
information) and anthropometric and blood pressure (BP) measurements. These measures were

then used to estimate the risk of developing T2DM using the ADRS, which has been validated in



black (35) and mixed-ancestry (36) South Africans. Those identified as being at high-risk of
developing T2DM were invited to complete clinic-based risk status assessment. During the clinic-
based risk status assessment, validated questionnaires were administered and completed by all the
participants. In addition, standard anthropometric and BP measures were conducted. Finally,
fasting (10-12 hours) blood samples were drawn, where after an oral glucose tolerance test (OGTT)
was completed. Participants were excluded if they were younger than 25 or older than 65, if they
were bedridden, pregnant, or breastfeeding, inreceipt of cancer or tuberculosis treatment within the
past three months and those with known diabetes.

3.3.2. Anthropometry and BP

Three BP measurements were taken at two-minute intervals using an Omron BP monitor afterthe
participant had been seated for five minutes. The average of the three BP measurements was used in
the analysis. Participants with increased BP levels (systolic blood pressure (SBP) > 140 and/or
diastolic blood pressure (DBP) > 90 mmHg) were classified as hypertensive. These individuals
were referred to a nearby public health facility for further management. For anthropometric
measures, participants were asked to wear minimal light-weight clothing and no shoes. Weight was
measured on a digital scale (SECA, Hamburg, Germany) and recorded tothe nearest 0.1 kg. Height
was measured using a stadiometer (SECA, Hamburg, Germany). BMIwas calculated by the weight
(in kg) divided by the height (in meters squared). BMI was categorized as underweight (<18.5
kg.m?), normal weight (18.5- 24.9 kg.m?), overweight (25.0-29.9 kg.m?) and obese (>30 kg.m?).
Waist circumference measurement was taken at the level mid-way between the upper border of the
hip bone and the lower border of the lowest rib (37).

3.3.2 Fasting blood samples and OGTT

After a 10-hour overnight fast, blood samples were drawn for the determination of glucose and lipid

profile (total cholesterol, HDL-cholesterol, and triglycerides). Then, a standard OGTT was



completed during which 75 g of anhydrous glucose in 250 ml of water was ingested, and a blood
sample was taken 120 minutes later for the determination of glucose concentrations (38).

3.3.3 Biochemical analysis

All biochemical analysis was conducted by an 1SO-accredited pathology laboratory (Pathcare
Laboratories).-Plasma glucose concentrations were determined using the enzymatic hexokinase
method (Cobas 6000, Roche Diagnostics). Hbalc was measured using high- performance

liquid chromatography (Biorad Variant Turbo, biorad, South Africa).

3.3.3.1 Serum lipids

Serum lipids were measured using a Roche Modular auto analyser and enzymatic colorimetric
assays. Low-density lipoprotein (LDL) cholesterol was calculated using the Friedewald formula

(39) as: LDL-c = Total cholesterol — HDL-cholesterol -TG + 5.

3.3.4 Questionnaires

3.3.4.1 Sociodemographic measures

Questionnaires were used to capture sociodemographic information such as age, sex, level of
education, occupation, household income and marital status. Level of education was
categorized into six categories, i.e., never went to school, grade 1-7, grade 8-10, less than
grade 12 plus a further education training (FET) certificate/diploma, grade 12, tertiary
diploma/degree. Occupation was categorized as unemployed, employed (i.e., self-
employed/part-time employed), full-time homemaker, pensioner, on disability grant, or
student. The household income continuous variable was categorized by tertiles into low
income (0-3200 ZAR [0-174 USD]), middle income (3201-6400 ZAR [175-349 USD]) and
high income (>6400 ZAR [>350 USD]).Marital status was categorized into living alone

(single, widowed, separated) or cohabiting(married or living as married).



3.3.4.2 Physical activity and SB measures

PA was characterised using GPAQ. Participants were classified as physically active if they met the
WHO PA guidelines of 150 minutes of moderate intensity aerobic PA per week or 75 minutes of
vigorous intensity aerobic PA per week, or a combination of MVPA per week. Participants not
meeting the WHO PA guidelines were defined as being insufficiently active (40). PA domains were
characterised by the GPAQ as work-related PA, travel-related PA and leisure-related PA (40).

SB was also captured using the GPAQ and was characterized as the amount of time (minutes per
day) an individual spends sitting or reclining on a usual day (excluding sleep). This may include
time sitting at a desk, visiting friends, reading, or sitting down to watch television and could be
during working hours and/or during leisure time. Monitoring SB by self-report remains the most
practical and widely used means for most national surveillance systems and research studies (41)
and allows capturing of contextual information, often missed by device-assessed SB such as
domain (i.e. occupational, transportation, leisure-time) and type (i.e. watching TV, sitting and
playing the piano) of SB. Previous works have described various measures of SB and their
properties and found that, in the majority of cases, self-reported measures of SB tend to largely
underestimate SB compared to device-based measures of SB, and that composite questionnaires
appear to perform better than single-item questionnaires such as that measured in the GPAQ. (41).
Screen time (ST) was assessed with a separate question and was used as an additional estimate of
SB. Participants were asked “How much time do you spend in front of a screen (watching
television/DVDs, on the computer) during a typical working day (at home and at work) and non-
working day (at home only)?”, respectively.

Barriers to PA were assessed using a 11-item scale (42). Participants identified each item as either
not a barrier (coded 1) or very much a barrier (coded 2). Only those items identified asbeing very
much a barrier would be considered a barrier for PA in this study.

3.3.4.3 Lifestyle behaviours

10



Lifestyle behaviours such as tobacco use (yes or no) and alcohol use (yes or no) were measured
using the WHO STEPS instrument (40) as well as sleep time and sleep quality (disrupted or not
disrupted). Tobacco use was assessed with the question “Do you currently smoke any tobacco
products, such as cigarettes, cigars or pipes?”. Alcohol use was assessed withthe question “Have
you ever consumed a drink that contain alcohol such as beer, wine, spirits or sorghum beer?”.
Sleep time was assessed with the question “How many hours do you usually sleep a night?”” And
sleep quality was assessed with the question “do you usually have disrupted sleep?”. Participants

who answered “yes” to the sleep quality question were noted as having poor sleep quality.

3.3.4.4 Psychological measures

Chronic stress was assessed in terms of long term (>12 months) events which have been shown
to be associated with psychological stress (43). Events included, personal serious ongoing
health problems or serious ongoing health problems in a close relative or friend, ongoing
difficulties related to employment, ongoing financial strain, or ongoing difficulties in aclose
relationship (43). Events were assessed on a scale from not very stressful (coded 1) to very
stressful (coded 3) (43). Only events identified as very stressful were considered stressful
events and participants who experienced at least one stressful event over a period of12 months
were coded as 1 compared with those experiencing no stressful event (coded as 0)(43).

Anxiety symptoms were assessed using a self-reported 7-item general anxiety disorder (GAD)
questionnaire (44). Participants were asked to respond to statements about how often they
have experienced anxiety related to certain events. Items were scored on a 4-point scale
ranging from not at all (coded 0) to nearly every day (coded 3). High scores reflect high levels
of anxiety (44). The presence and severity of depression was assessed by the self-report patient
health questionnaire (PHQ-9) (45). For this questionnaire, respondents rated the extent to

which asymptom has been present, over the past 2 weeks, from not at all (coded 0) to nearly
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everyday (coded 3). Higher scores reflect more severe depressive symptoms (44, 45). Support
networks were assessed using a ENRICHD social support inventory (ESSI) 5-item scale to
assess individuals’ perceived level of social support (46). A total score of less than 18 is
required to classify an individual as having low perceived social support (LPSS) (46).

3.3.4.5 Medical history

Medical history included self-reported family (mother, father, brother and/or sister) history of
T2DM. Participants answered the question “has your biological mother, father, sister and/or
brother ever been diagnosed with diabetes?”. If participants answered yes to any one of the

family members, they were considered as having a positive family history of diabetes.

3.3.4.6 Neighbourhood indicators

Neighbourhood indicators were assessed using the Neighbourhood Environmental Walkability
Scale for Africa (NEWS-A). NEWS-A gauged perceived neighbourhood environmental
attributes in seven domains: stores and facilities, access to services and places, roads and
walking paths, places for walking/cycling/playing, surroundings, safety from crime and traffic
and personal safety. All domains were rated by using Likert-type response options ranging
from 1 (strongly disagree) to 4 (strongly agree). Responses for the domains of the NEWS-A
will be computed as the mean of the items of each domain, with responses coded (or reverse

coded) such that higher values indicate higher walkability of the neighbourhood (47).

3.4. Types of variables in proposed study
3.4.1 Outcome variables to be included in the analysis

Variable name Scale Categories

Numerical — continuous Mean (SD)/median (IQR)
Sedentary behaviour Categorical — ordinal <4h, 4-7h, 28h/day
Screen time (working and

Numerical — continuous Mean (SD)/median (IQR)

Non-working day)
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3.4.2 Individual-level variables to be included in the analysis

Variable name

Scale

Categories

Age (years)

Numerical — continuous

Mean (SD)/median (IQR)

Sex

Categorical — binary

Male or female

Education level

Categorical — ordinal

No school, grade 1-7, grade
8-10, <grade 12 +
FET/certificate/diploma,
grade 12,
Tertiary/diploma/degree

Occupation

Categorical — nominal

Unemployed, employed
(i.e., self-employed/part-
time employed), full-time
homemaker, pensioner, on
Disability grant, student

Household income

Categorical — ordinal

Low income, middle income,

High income

Waist circumference

Numerical — continuous

Mean (SD)/median (IQR)

Body Mass Index (BMI)

Numerical — continuous

Mean (SD)/median (IQR)

Categorical — ordinal

Underweight, normal-

Weight, overweight, obese

Blood pressure

Numerical — continuous

Categorical — binary

Mean (SD)/median (IQR)

Hypertension — yes or no

Fasting glucose

Numerical — continuous

Mean (SD)/median (IQR)

HBAlc

Numerical — continuous

Mean (SD)/median (IQR)

Total cholesterol

Numerical — continuous

Mean (SD)/median (IQR)

HDL-cholesterol

Numerical — continuous

Mean (SD)/median (IQR)

LDL-cholesterol

Numerical — continuous

Mean (SD)/median (IQR)

Triglycerides

Numerical — continuous

Mean (SD)/median (IQR)

Family history of diabetes

Categorical — binary

Yes/no

3.4.3 Interpersonal-level variables to be included in the analysis
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Variable name

Scale

Categories

Marital status

Categorical — Binary

Living alone or cohabiting

Support networks — 7
questions

Categorical — ordinal
Numerical — continuous

None of the time, a little of
the time, some of the time,
most of the time, all of the
time

Mean (SD)/Median(IQR)

3.4.4 Behavioural variables to be included in the analysis

Categorical — binary
Categorical — ordinal

Variable name Scale Categories

Tobacco use Categorical — binary Yes, no

Alcohol use Categorical — binary Yes, no

Sleep time Numerical — continuous Mean (SD)/median (IQR)
Mean (SD)/median (IQR)

Sleep quality Numerical — discrete Disrupted sleep — yes/no

Excellent, very good, good,
Fair, poor

Physical activity

Numerical — continuous
Categorical — binary

Mean (SD)/median (IQR)
Physically
active/insufficiently active

3.4.5 Psychological variables to be included in the analysis

Variable name

Scale

Categories

Stress — 5 questions

Categorical — ordinal

Not very stressful,
moderately stressful, very
Stressful

Anxiety — 7 statements

Categorical — ordinal

Not at all, several days,
more than half the days,
Nearly everyday

Life satisfaction

Numerical — continuous

Mean (SD)/median (IQR)
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Barriers to physical activity

— 11 statements

Categorical — ordinal

Not a barrier, somewhat a

Barrier, very much a barrier

3.4.6 Environmental-level variables to be included in the analysis

Variable name

Scale

Categories

Stores and facilities — 26
locations

Categorical — ordinal
Numerical - discrete

Do not know, 1-5min, 6-
10min, 11-20min, 21-30min,
>30min

Mean (SD)

Access to services and
places — 7 statements

Categorical — ordinal
Numerical - discrete

Strongly disagree,
somewhat disagree,
somewhat agree, strongly
agree

Mean (SD)

Roads and walking paths — 5

statements

Categorical — ordinal
Numerical - discrete

Strongly disagree,
somewhat disagree,
somewhat agree, strongly
Agree

Mean (SD)

Places for walking/cycling

/playing — 13 statements

Categorical — ordinal
Numerical — discrete

Strongly disagree,
somewhat disagree,
somewhat agree, strongly
agree

Mean (SD)

Surroundings — 8
statements

Categorical — ordinal
Numerical — discrete

Strongly disagree,
somewhat disagree,
somewhat agree, strongly
agree

Mean (SD)
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Safety from crime and/or
traffic — 5 statements

Categorical — ordinal
Numerical - discrete

Strongly disagree,
somewhat disagree,
somewhat agree, strongly
agree

Mean (SD)

Personal safety — 4
statements

Categorical — ordinal
Numerical - discrete

Strongly disagree,
somewhat disagree,
somewhat agree, strongly
agree

Mean (SD)

Stranger danger—4
statements

Categorical — ordinal
Numerical - discrete

Strongly disagree,
somewhat disagree,
somewhat agree, strongly
agree

Mean (SD)

3.5 Data analysis

All data were analysed using Rstudio version 1.4. Continuous variables were summarised using

mean * standard deviation (SD) or median (25" — 75" percentile) based on data distribution.

Categorical variables were summarised using count and proportions. Multivariable linear

regression and ordinal (multinomial) logistic regression were used to investigate the association

between the exposures and outcome variables i.e., SB and screen time. Statistical significance

was set at p<0.05.

4. Ethical considerations

The parent study has been approved by the Research Ethics Committee of the South African

Medical Research Council, Cape Town (EC018-7/2015) and will be carried out according to the

ethical guidelines and principles of the Declaration of Helsinki, 2013. Ethical approval for the
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proposed study will be obtained by the University of Cape Town Human Research Ethics

Committee (UCT-HREC).

4.1. Informed consent

Informed consent was obtained for the participants during the parent study on two occasions:
firstly, at community-based screening and then again at the clinic for participants who were
identified at high-risk of developing T2DM. This study will use the consented data and will

therefore not require further consent from the participants.

4.2. Privacy and confidentiality

Participants were issued a unique identifier code which will be used in all documents and bar-
coded containers for biological specimens. Participant folders are kept in locked cabinets to
restrict access and electronic data is stored on a password protected central database which only
the principal investigator and study coordinator will have access to. The proposed study will use
the unique identifier codes for all analyses.

4.3. Data safety

All the data were collected and managed on a web-based research data management system
(Bryant Research Systems). Data collected from the field were automatically transferred via a
secured internet connection to the central database, which was maintained on an on-going basis.
This allowed for quality control to be implemented as data was being collected, which, inturn,
improved the accuracy of the information collected. Biological samples were collected andstored
in bar-coded containers, which facilitated the incorporation of laboratory results onto the main
database.

4.4. Risks and benefits

There are no risks or direct benefits for the proposed study, but the knowledge of the correlates of

sedentary behaviour will give us insight regarding the amount of SB people are engaging in and
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the factors associated with engaging in these behaviours. This knowledge may be used to

inform interventions to reduce SB and ultimately decrease the risk of individuals developing

T2DM. In the parent study, risks included answering personal questions regarding participants’

health, a medical examination and collection of blood for laboratory analysis (for those at high-

risk) which can cause bleeding, bruising, discomfort and in rare cases an infection may occur at

the site of the needle stick. Rarely, light-headedness or fainting may occur. Benefits of

participating in the parent study included screening of participants for risk of developing

diabetes; participants received copies of blood tests and BP measurements and were referred to

a clinic for treatment if abnormalities were found.

4.5. Feasibility

The feasibility of the proposed study is high, as | will be using existing data from the SADPP

study, so limited resources will be required.

4.6. Conflict of interest

There are no conflicts of interest.

4.7. Budget required

There will be no additional budget required to conduct this study.

4.8. Timeline

Time (months)

Activity Nov21- Dec21- Mar-Apr22 May-Jun22

Mar22 Mar22

Jul-Aug22

Protocol submission

To ethics

Merge and clean

Data
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Thesis and

Manuscript write-up

Finalize thesis and

Submit for marking

4.9. Impact of the study

Knowledge of the correlates of sedentary behaviour may be used to inform interventions to

reduce SB and ultimately to reduce the risk of developing T2DM in high-risk adults in low

socioeconomic communities in Cape Town, South Africa.
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Abstract

Background: There is evidence regarding the adverse effects of prolonged sedentary
behaviour (SB) on health outcomes, including the association with non-communicable diseases
such as type 2 diabetesmellitus (T2DM). However, there is a scarcity of information regarding
the correlates of SB among individuals at risk of developing T2DM in low-income settings
such as in South Africa (SA). Therefore, we aimed to identify the prevalence and correlates of
SB among adults at riskof developing T2DM in low-income communities in Cape Town, SA.
Methods: Secondary analysis of cross-sectional data from the South African Diabetes
Prevention Programme (SADPP) was conducted for this study. The study population consisted
of 698 participants from 16 lower socio-economic communities in Cape Town, recruited
between August 2017 and March 2018. Participants classified at high-risk of T2DM completed
questionnaires on socio-demographic, behaviouraland psychological factors, neighbourhood
living conditions and medical history. Self-reported SB was measured using the Global
Physical Activity Questionnaire and a separate questionnaire that recorded minutesof screen
time (ST) during a typical working and non-working day. Blood samples were collected for the
determination of fasting glucose, glycated haemoglobin, and lipids. A Kruskal-Wallis or one-
way ANOVA was conducted depending on the distribution of the numerical variable. A chi-
squared or Fisher’s exact test was conducted depending on the expected frequencies of the
cells. Robust regression was used to investigate the association between the exposure and
outcome variable. Statistical significance was set at p<0.05. Results: Among the 698
participants, the median time (minutes/day) spent in SB and in ST was 180.0 and 137.1
minutes/day, respectively. When grouped by SB or ST, most of the participants (66.0% and
77.9%) were classified as having low levels (<4h/day) of SB and ST, respectively. After
adjusting for age and gender, SB was associated with type of housing, lower safety, and
walking infrastructure scores, excellent self-reported sleep quality and having at least one
barrier to physical activity (PA). Conclusion: SB was correlated to factors related to
socioeconomic status (SES), as well as barriers to PA and self-reported sleep quality. As such

interventions to decrease SB should focus on environmental factors.

Keywords: Sedentary behaviour, type 2 diabetes mellitus, correlates, at-risk, low-resourced



communities.

1. Introduction

The prevalence of type 2 diabetes mellitus (T2DM) is on the rise globally (1). Currently, sub-
Saharan Africa (SSA) contributes the smallest proportion of people with T2DM globally yet has
the highest projected rate of increase over the next 25 years (2). Within SSA, South Africa (SA)
has the largest burden of T2DM (2). Indeed, according to the International Diabetes Federation
(IDF), 12.7% of SA adults had diabetes in 2019, which is a 137% increase from the 2017
estimateof 5.4% (2). Diabetes is also the second leading cause of mortality in the general SA
population and the leading cause of death among women (2).

Due to widespread urbanisation, rapid technological advancements, and changes to dietary
patterns and transport systems, experts have noted a behavioural shift from more active lifestyles
to sedentary lifestyles. This decrease in physical activity (PA) and resultant increase in sedentary
behaviour (SB) is referred to as the “physical activity transition” (3). This PA transitionis evident
in SSA, which is currently undergoing a shift in habitual-, occupational- and transport-related
high energy expenditure PA (e.g., active transport and manual labour) to low energy expenditure
activities or SB (e.g., motorized transport or desk work) (3, 4). SB is defined as behaviours that
involve sitting and/or reclining positions and low levels of energy expenditure (<1.5 metabolic
equivalents [METS]) during waking hours (5). SB generally involves “sitting time” and, similar
to PA, there are different domains and patterns in which these can occur i.e.,leisure time SB
(e.g., watching television), transport SB (e.g., driving in your car or taking public transport), or
occupational SB (e.qg. sitting behind a desk at work) (6). The shift in pattern from PA to a more
sedentary lifestyle in combination with changes in dietary patterns may beimportant contributors
to the increasing burden of T2DM seen in SSA (7).

It is important to note that sitting is a natural behaviour, however, the problem arises when
individuals engage in extended periods (>8h/day) of uninterrupted sitting (6); a behaviour shown
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to have adverse effects on cardio-metabolic health and mortality (6). There is a plethoraof
information regarding the adverse effects of SB on health outcomes. SB (measured subjectively
and/or objectively) was found to be positively associated with abnormal glucose metabolism and
metabolic syndrome (8, 9). Furthermore, a detrimental, dose-response relationship was observed
between SB and fasting insulin, waist circumference (WC), systolic blood pressure (SBP),
fasting plasma glucose (FPG), triglycerides (TG) and high-density lipoprotein cholesterol (HDL-
C) (9). All-cause mortality risk was also shown to increase if adults accumulated more than six
to eight hours of sedentary time per day(10, 11).

Currently there is a scarcity of information regarding the correlates of SB among individuals at
risk of developing T2DM in SA. Most studies that examined factors associated with SB have
generally been conducted in adults from high-income countries (HIC) (12). According to these
studies, individual-level correlates associated with SB include older age, female gender, lower
education, full-time employment status, a higher body mass index (BMI), a higher income or
socio-economic status (SES), smoking and the presence of depressive symptoms (12, 13 14).
Additionally, these studies show that environmental factors associated with SB include lack of
proximity of green space, lack of neighbourhood walkability, an unsafe environment and bad
weather conditions (12, 13, 14, 15). In addition to the above-mentioned individual correlates, a
greater number of chronic conditions, poor self-reported health, higher disability levels and
worse health status in terms of pain/discomfort, affect (i.e., Feelings of sadness, depression,
worry and/or anxiety), sleep disturbances, low energy levels, and cognition were also
significantly associated with high SB (15). Environmental factors such as residing in an
urban/peri-urban area, a further proximity to destinations, less access to services, poor traffic
safety and poor safety from crime were correlated with higher SB (16).

Previous studies investigating the correlates of SB did not include participants at high-risk of

developing T2DM. In addition, there is also a difference in occupational, social, and cultural



factors, methods of transportation and environmental factors among adults in low-resource
settings compared to studies conducted in HIC (17). Given the negative effect that SB has on
NCDs such as T2DM, it is important to understand the correlates of SB, as this data can inform
the design of interventions aimed at minimizing SB in this low-resource setting and ultimately
reduce cases of T2DM. Accordingly, the aims of this study were to determine the prevalence of
SB and identify the variables associated with SB among adults at risk of developing T2DM in a
low-resource setting in SA.

2. Methodology:

2.1 Study design, setting and participant selection:

This cross-sectional study is a secondary analysis of the South African Diabetes Prevention
Programme (SADPP), which is a structured lifestyle intervention programme aimed at
developing and evaluating a culturally relevant model for T2DM prevention in SA (18). The
SA-DPP uses an open-labelled cluster randomized control design, conducted across 16
resource- poor communities in Cape Town, SA. These 16 communities comprised of mainly
black African and mixed-ancestry communities in the Western Cape. They consist of formal
residential areas as well as informal settlements and/or townships and were selected based their
sociodemographic characteristics (low resource area) and high diabetes risk (19). The average
household monthly income for residents in these communities is ~3500 ZAR (230.94 USD). In
addition, high unemployment rates are reported (21.6%), with Black African (31.0%), followed
by the mixed ancestry population (23.5%) being the most affected (21). The data were collected
between August 2017 and March2018. The study population included participants aged between
25 and 65 years, who were at high-risk of developing T2DM based on the African Diabetes
Risk Score (ADRS). The ADRS is a screening tool comprising non-laboratory-based variables
such as age, WC, and blood pressure (BP) (21, 22). Participants were excluded if they were
younger than 25 or older than 65 years, bedridden, pregnant, breastfeeding, in receipt of cancer
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or tuberculosis treatment within the past three months or had been diagnosed with diabetes.
Participants with complete SB data were included in our study.

The parent study was approved by the Research Ethics Committee of the South African Medical
Research Council, Cape Town (EC018-7/2015) and was carried out according to the ethical
guidelines and principles of the Declaration of Helsinki, 2013. Informed consent was obtained
for the participants during the parent study on two occasions: firstly, at community-based
screening and then again at the clinic for participants who were identified at high-risk of
developing T2DM. Ethical approval for this secondary analysis was obtained by the University
ofCape Town Human Research Ethics Committee (UCT HREC ref 063/2022).

2.2 Research procedures

The participant screening procedure followed a two-stage approach. For the community-based
risk screening, the ADRS was used to identify adults at high-risk for T2DM. Trained
fieldworkersadministered a questionnaire, which included general information such as age,
gender, self- defined ethnicity, and measured anthropometry and BP. Those identified as at
high-risk of T2DM were invited to complete a clinic-based risk status assessment, which
included standard anthropometric, BP measures, an oral glucose tolerance test (OGTT) and
various questionnaires.

2.2.1 Anthropometry and blood pressure:

The following measurements were taken by trained fieldworkers. Weight was measured to the
nearest 0.1 kg using a digital scale (SECA, Hamburg, Germany) with participants in light-weight
clothing and no shoes. Height was measured to the nearest 0.1 cm using a stadiometer (SECA,
Hamburg, Germany). BMI was calculated as weight (in kg) divided by the height (in meters
squared). BMI was categorized as underweight (<18.5 kg/m?), normal weight (18.5-24.9 kg/m?),

overweight (25.0-29.9 kg/m?) and obese (>30 kg/m?), according to World Health Organization



(WHO) criteria (23). WC was measured mid-way between the upper border of the hip bone and
the lower border of the lowest rib (23).

After at least five-minutes of seated rest, three BP measurements were taken at two-minute
intervals using an Omron BP monitor (model M6, Qmron Healthcare, Bannockburn, IL,

USA). The average of the last two BP measurements was used in the analysis. Participants

with elevated BP levels (SBP > 140 and/or DBP > 90 mmHg) and who were on anti-
hypertensivemedication were classified as having hypertension.

2.2.2 Biochemical analysis:

After a 10-hour overnight fast, blood samples were drawn for the determination of glycosylated
haemoglobin (hbalc), plasma glucose, and serum lipid profile (total cholesterol [TC], HDL-C,
Low-Density Lipoprotein [LDL-C], and TG). A standard OGTT was completed during which 75
g ofanhydrous glucose in 250 ml of water was ingested, and a blood sample taken 120 minutes
later (24). Participants with a fasting plasma glucose level > 7.0 mmol/l and/or 2h glucose > 11.1
mmol/l were considered as having screen-detected diabetes and were included in the analyses.
All biochemical analysis was conducted by an 1SO-accredited pathology laboratory (Pathcare
Laboratories, SA). Plasma glucose concentrations were determined using the enzymatic
hexokinase method (Cobas 6000, Roche Diagnostics). Hbalc was measured using high-
performance liquid chromatography (Biorad Variant Turbo, biorad, SA). Serum lipids were
measured using a Roche Modular auto analyser and enzymatic colorimetric assays. LDL-C
wascalculated using the Friedewald formula (24).

2.3 Questionnaires

2.3.1 Sociodemographic measures:

Questionnaires were used to capture sociodemographic information such as age, sex, level of
education, occupation, household income and marital status. Level of education was categorized

into five categories i.e., grade 1-7 or less, grade 8-10, less than grade 12 plus furthereducation



training (FET) certificate/diploma, grade 12 and tertiary diploma/degree. Occupation was
categorized as employed (employed, self-employed, part-time employed), unemployed
(unemployed, student, homemaker) and pensioner/grant holder (pensioner, disability grant, other
grants). Household income was categorized as low income (0-3200 ZAR [0-174 USD]), middle
income (3201-6400 ZAR [175-349 USD]) and high income (>6400 ZAR [>350 USD]). Marital
status was categorized as not cohabitating(single, widowed, separated) or cohabiting (married or
living as married).

2.3.2 Lifestyle behaviours:

Sedentary behaviour measures, tobacco and alcohol use, sleep time and sleep quality:

SB was captured using the Global Physical Activity Questionnaire (GPAQ) and reflects the
amount of time (minutes per day) an individual spent sitting or reclining on a usual day
(excluding time sleeping). This may include time sitting at a desk, visiting friends, reading, or
sitting down to watch television and could be during working hours and/or during leisure time.
SB was categorized into low SB (<240 min/day), moderate SB (240— 479 min/day) and high
SB (>480 min/day) based on the findings of a meta-analysis (11). Screen time was assessed
with a separate question and was used as an additional estimate of SB. Participants were asked
“How much time do you spend in front of a screen (watching television/DVDs, on the
computer) during a typical working day (at home and at work) and non-working day (at home
only)?”, respectively.

Tobacco and alcohol use were measured using the WHO stepwise approach to chronic disease
risk factor surveillance (WHO STEPS) instrument (25). Tobacco use was assessed with the
question, “Do you currently smoke any tobacco products, such as cigarettes, cigars or pipes?”
(yes or no). Alcohol use was assessed with the question, “Have you ever consumed a drink that

contains alcohol such as beer, wine, spirits or sorghum beer?”” (yes or no).



Sleep time and sleep quality (disrupted or not disrupted) were measured using the WHO STEPS
instrument (25). Sleep time was assessed with the question, “How many hours do you usually
sleep a night?”” And sleep quality was assessed with the question, “do you usually have disrupted
sleep?”. Participants who answered yes to the sleep quality question were classifiedas having
poor sleep quality.

PA was characterized using the GPAQ (25). Participants were classified as physically active if
the WHO PA guidelines of 150 minutes of moderate intensity aerobic PA per week or 75
minutes ofvigorous intensity aerobic PA per week, or a combination of MVPA per week were
met. Participants not meeting the WHO PA guidelines were classified as being insufficiently
active (25).

2.3.3 Psychological measures:

Chronic stress was assessed in terms of long term (>12 months) events including, personal
serious ongoing health problems or serious ongoing health problems in a close relative or friend,
ongoing difficulties related to employment, ongoing financial strain, or ongoing difficulties in a
close relationship (26). Events were assessed on a scale from not very stressful(coded 1) to very
stressful (coded 3) (26). Only events identified by the participants as very stressful were
considered as a stressful event (26).

Anxiety symptoms were assessed using a self-reported 7-item general anxiety disorder (GAD-7)
questionnaire (27). Participants were asked to respond to statements about how often they have
experienced anxiety related to certain events. Iltems were scored on a 4-point scale ranging from
not at all (coded 0) to nearly every day (coded 3). Cut points of 5, 10, and 15 wereinterpreted as
mild, moderate, and severe levels of anxiety on the GAD-7 (27).

The presence and severity of depression was assessed by the self-report patient health
questionnaire (PHQ-9) (28). For this questionnaire, respondents rated the extent to which a

symptom has been present over the past 2 weeks from not at all (coded 0) to nearly every day
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(coded 3). The PHQ-9 score was divided into the following categories: minimal (0-4), mild (5-9),
moderate (10-19) and severe (20-27) (27, 28).

Support networks were assessed using an enhancing recovery in coronary heart disease
(ENRICHD) social support inventory (ESSI) 5-item scale to assess the individuals’ perceived
levelof social support (30). A total score of less than 18 is required to classify an individual as
havinglow perceived social support (LPSS) (29, 30).

Barriers to PA were assessed using a 11-item scale (26). Participants identified each item as
either not a barrier (coded 1), somewhat a barrier (coded 2) or very much a barrier (coded 3).
Participants who identified an item as being very much a barrier were considered to have a
barrier to PA.

2.3.4 Medical history:

Medical history included self-reported family history of T2DM. Participants answered the
question “has your biological mother, father, sister and/or brother ever been diagnosed with
diabetes?”. If participants answered yes to any one of the family members, they were considered
as having a positive family history of diabetes.

2.3.5 Neighbourhood indicators:

Neighbourhood indicators were assessed using the Neighbourhood Environmental Walkability
Scale for Africa (NEWS-A) (31). NEWS-A gauged perceived neighbourhood environmental
attributes in seven domains: stores and facilities, access to services and places, roads and
walking paths, places for walking/cycling/playing, surroundings, safety from crime and traffic
and personal safety. All domains were rated by using Likert-type response options ranging from1
(strongly disagree) to 4 (strongly agree). Responses for the domains of the NEWS-A were
computed as the mean of the items of each domain, with responses coded such that higher values

indicate higher walkability of the neighbourhood (31).
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2.4 Statistical analysis

As this is a secondary analysis, the sample size (n = 697) was based on the parent study (18).
All data were analyzed using Rstudio version 1.4. The Shapiro—Wilk test was conducted to
assess normality including visual checking of histogram plots. Continuous variables were
summarized using mean + standard deviation (SD) or median (25" — 75" percentile) based on
data distribution. Categorical variables were summarized using count and proportions (column
proportions with reference to groups of SB). The sociodemographic, behavioural,
psychological,and environmental variables were compared across groups of low, moderate, and
high SB. Fornumerical variables, a Kruskal-Wallis or one-way ANOVA was conducted
depending on the distribution of the numerical variable. For categorical variables, a chi-squared
or Fisher’s exacttest was conducted depending on the expected frequencies of the cells. As a
sensitivity analysis, we used robust regression to explore the association between SB as a
continuous variable and each of the sociodemographic, behavioural, psychological, and
environmental variables, adjusted for age and sex. Subsequently, all significant variables were
included in amultivariable model to explore the independent associations with SB (table 4).
Statistical significance was set at p<0.05.

3. Results

3.1 Characteristics of participants

Of the participants screened in the community, 702 participants were deemed at high risk of
T2DM based on the ADRS. Of these participants, four were excluded due to missing outcome
data, with 698 participants included in the study. The sociodemographic, biochemical, clinical
and lifestyle factors in the total sample and across groups of SB are described in Table 1. Among
the 698 participants included in this secondary analysis, the median time (minutes/day) spent in

SB and in front of a screen (screen time) was 180.0 and 137.1 minutes/day, respectively. The
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median age of the overall group was 52 years, with the majority being women (81.0%). Most
(76.8%) participants were living with obesity, with a group median BMI of 35.6 kg/m?, while
34.1% of the participants had hypertension. Most of the participants (81.9%) reported meeting
PA guidelines (according to WHO), and 53.9% and 25.3% reported consuming alcohol and
smoking, respectively.

3.2 Differences in sociodemographic, biochemical, clinical and lifestyle factors
acrosssedentary behaviour groups

When grouped by SB or ST, most of the participants (66.0% and 77.9%) were classified as
having low levels (<4h/day of SB and ST, respectively). Apart from the housing type, there were
no differences among the sociodemographic variables across SB groups. A greater proportion of
participants in the high SB group lived in built formal housing/privately owned houses and were
less likely to live in a council house or an informal shack/shelter/hostel. While there were no
differences in anthropometry measures between SB groups, a smaller proportion of participants
in the high SB group were living with obesity compared to participants in the low and moderate
SB groups. There were no differences in any of the lifestyle and cardiometabolic risk factors
between SB groups, apart from sleep quality and leisure-time MVPA. A significantly greater
proportion of participants who engaged in high SB reported to have fair sleep quality compared
to those who engaged in moderate SB. Additionally, a greater proportion of participants who
engaged in moderate SB, reported to have excellent sleep quality, compared to those who
engaged in high SB. Although the median leisure-time MVPA was zero, participants in the low
SB group were more likely to participate in MVPA compared to participants in the high SB
group.

3.3 Differences in psychological factors across sedentary behaviour groups

Psychological variables for the overall sample and stratified by SB groups are shown in Table 2.

Most participants in the high SB group perceived their health status as “fair” (47.6%), compared
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to the majority of those in the low and moderate SB groups who reported a “good” health status
(41.7% and 42.5%, respectively). A greater proportion of participants in the moderate SB group
had at least one perceived barrier to PA (63.2%) compared to those in the low and high SB
groups (52.4% and 47.6%, respectively). Participants in the low SB group reported higher life
satisfaction scores, compared to participants in the moderate and high SB groups (7, 6 and 6 for
low, moderate, and high SB groups, respectively). Levels of depression, anxiety, and chronic
stress were not different across SB groups.

3.4 Differences in the perceived neighbourhood environmental attributes across
sedentarybehaviour groups

Perceived neighbourhood environmental attributes stratified across SB groups are presented in
Table 3. Participants in the low SB group reported that they live further from destinations in
their neighbourhood, had better and safer infrastructure for walking and they had better safetyin
relation to crime, compared to participants in the moderate and high SB groups. There were no
differences across SB groups in access to services and places, street connectivity, aesthetics,and

traffic safety domains.

3.5 Association between SB and individual exposure variables

In the sensitivity analysis we showed that the differences in variables between the SB groups
persisted when using multivariable analyses. These variables included: type of housing, self-
reported sleep quality, PA barrier, walking infrastructure and safety (NEWS-E) and life
satisfaction score (supplementary table 1). These variables were then entered into a multivariable
regression model to confirm the independent associations with SB (table 4). Typeof housing,
sleep quality, having at least one barrier to PA and the walking infrastructure and safety domain

of the NEWS-E scale remained significantly associated with SB.

4. Discussion
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In this low-resource setting, adults at high risk of developing T2DM self-reported low levels of
high SB (>8h/day), with only 9.0% of participants reportedly sitting for more than 8 hours per
day. The main drivers of SB in this cohort related to socioeconomic status, characterized by the
type of housing, lower safety, and walking infrastructure, as well as having a barrier to PA and
excellent self-reported sleep quality.

Prevalence of sedentary behaviour

In our study, 9.0% of the participants engaged in high SB (>8h/day), with a median period of 3
hours per day. The levels of high self-reported SB in our study were less than the 18.5% self-
reported in high-income countries (HIC’s) like those in Europe (32). Even though the
participants from these HICs were similar in age, they were not at risk of T2DM and they
resided in a higher SES communities. This might be due to the greater proportion of SB within
the domains of work and travel in HIC’s, which contrasts with the general setting in low-to-
middle income countries (LMICs), where higher levels of PA occur within the domains ofwork
and travel (37). Similarly, the levels of high self-reported SB were less than a study conducted
among a nationally representative sample of South Africans, who were younger than participants
in our study and were sampled from the general population, thus not at risk of T2DM (33). The
larger sample size, differences in age as well as the two-item questionaries used to measure SB
may explain the differences.

Socioeconomic correlates of sedentary behaviour

Socioeconomic status-related factors were the major correlates of SB in our cohort. We found
that participants residing in privately owned houses had lower SB compared to participants who
resided in council houses or shacks. To our knowledge, there were no studies conducted in
LMICs exploring the association between type of residence and SB. Despite vast differences in
SES, our study finding is comparable to studies conducted among older adults living in sub-

urban cities in HIC’s such as Denmark, Iceland as well as in Germany. These studies’ findings
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were inconsistent, with two studies finding that living in an apartment was associated with more
self-reported SB compared to living in a free-standing house (34) or villas (35), while the study
conducted in Germany showed no significant association between type of residence and self-
reported SB (36). This may either suggest that participants in privately owned houses may have
greater space to engage in PA and reduce SB, or it may rather reflect lower SES and access to
facilities such as gyms and parks. Indeed, we demonstrated (upon posteriori analyses) that
participants residing in privately owned houses were more likely to live in neighbourhoods with
better access to services and places with better aesthetics and greater traffic safety and safety
from crime than those living in informal settlements (as shown in supplementary Table 2).
These environmental attributes have been shown to be negatively associated with self-reported
SB in studies conducted in both HIC and LMICs (13, 16). Furthermore, the association remains
when using objective measures of SB (37, 38).

Environmental correlates of sedentary behaviour

Although all participants in our study came from low-resourced communities in Cape Town,
upon posteriori analysis, we found that fewer participants residing in privately owned houses
also self-reported having a perceived barrier to PA (supplementary Table 3), compared to those
residing in shacks. Indeed, we also showed that having a perceived barrier to PA was associated
with higher levels of SB. Specifically,environmental determinants, accessibility to facilities to
exercise and a lack of skills to exercise were allrelated to more time spent in SB (supplementary
Tables 4, 5 and 6, respectively). Environmentaldeterminants such as crime and traffic safety
could lead to participants staying indoors and as a result, engaging in more SB rather than being
physically active outdoors. In addition, a lack of facilities such as gyms or parks to exercise or a
lack of knowledge on how or what exercises to do could be associated with lower PA and higher
levels of SB. Consistent to this, we also found that a higher score in the walking infrastructure

and safety domain of the NEWS-A was associated with lower levels of SB. Higher scores
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indicate greater walkability of the neighbourhood in relation to walking infrastructure such as
pavements, footpaths for walking or paths to cycle, zebra crossings, traffic lights/signals/robots,
and functioning streetlights in the neighbourhood. This is important in this population as most
of the MVPA is accumulated through transport- andoccupational PA, as shown previously in
other low resourced settings (39, 40). A similar finding was seen in a study conducted among
community-dwelling older adults (60 years and older) inNigeria, however, this relationship only
existed among men and during the weekdays only (16). While a study conducted among among
5712 adults from higher and lower socioeconomic status neighbourhoods in 10 countries
observed a similar association between walking infrastructure and objectively measured SB
(41). These studies support the importance of improving walking infrastructure and safety as a
means of decreasing SB. Based on these findings, interventions to increase PA and reduce SB
should focus on addressing the environmental determinants such as crime in the neighbourhood.
Furthermore, interventions should educate participants on PA as well as improve walking
infrastructure and accessibility of gyms or health facilities in the neighbourhood. Participants
who self-reported poor and good sleep quality had lower SB compared to participants who self-
reported excellent sleep quality. This is in contrast to previous studies which showed that poorer
sleep quality, measured objectively, was associated with increased objectively measured SB
(42)(43). The reasons for our contradictory findings are not known andwarrant further

investigation.

4.1 Strengths and limitations

A strength of our study is the comprehensive assessment of factors associated with SB, including
environmental-related correlates of SB, which have been lacking in studies conductedin Africa.
Furthermore, we have investigated unique psychological- and SES-related variables and their
relationship with SB. However, this only accounted for 7.4% of the variation in SB. Perhaps

other factors not captured in the study could account for more variability in SB, and/orthis could
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be related to precision of measure of SB. Self-reported measures are inexpensive, easy to
administer and do not alter habitual behaviour. However, self-report measures of SB
underestimate sedentary time and this tends to increase with the amount of time participants
spend sitting (44, 45). Further, single-item measures of SB have been shown to be less reliable
compared to other measures of SB (45, 46). Additionally, the self-report nature of the
measurement of SB is prone to recall and social desirability bias, which could lead to invalid
results. Further we did not account for multiple testing. However, we performed a sensitivity
analysis and showed that variables that were different between groups were also associated with
SB in multivariable models, highlighting the robustness of the associations. A further limitation
of our study was the cross-sectional study design, which limits the identification of any causal
relationships and is subject to reverse causality. Finally, the SB variable did not differentiate
between domains of SB (i.e. Occupational vs transport vs leisure SB) or patterns ofSB (short-
bout versus long-bout SB). Future research should be encouraged to use prospective designs
including objective measures of SB and characterize domain- and pattern-specific SB and their

correlates.

4.2 Conclusion

In our study including adult participants at high-risk of developing T2DM and with a high
prevalence of obesity, we showed that the self-reported prevalence of SB was low and identified
type of housing, lower safety and walking infrastructure, having a barrier to PA and self-
reported sleep quality as correlates of SB. Based on these findings interventions aimed at
reducing SB should focus on barriers to PA — specifically environmental barriers, knowledge and

skills.
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surveillance
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Table 1 — Sociodemographic, biochemical, clinical and lifestyle factors across categories

ofsedentary behaviour
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Sedentary behaviour (min/day)

Total Low Moderate High P-value
(n=460) (n=174) (n=63)
Sedentary behaviour
Sedentary Behaviour 180.0 120.0 300.0 630.0 <0.0001
(min/day) (median, IQR) (60.0- (60.0- (240.0- (480.0-
240.0) 180.0) 327.5) 840.0)
Screen Time (min/day) 137.1 120.0 201.4 180.0 <0.0001
(median, IQR) (77.1- (60.0- (120.0- (94.3-
214.3) 180.0) 282.9) 308.6)
Sociodemographics
Age (years) 52 (45- 53(46—-59) | 52 (45-59) | 49 (44 - 0.627
59) 56)
Female (n (%)) 564 380 (82.8) 139 (79.9) 45 (71.4) 0.088
(81.0)
Education status (n (%))
Grade 1-7 and less 173 110(24.2) 47 (27.0) 16 (25.4) 0.079
(25.0)
Grade 8-10 (high school) 310 213 (46.8) 66 (37.9) 31(49.2)
(44.8)
Less than grade 12 + 100 67 (14.7) 29 (16.7) 4(6.3)
FET/certificate/diploma (14.5)
Grade 12 83(12.0) | 45(9.9) 29 (16.7) 9(14.3)
Tertiary/diploma/degree 26(3.8) | 20(4.4) 3(1.7) 3(4.8)
Household income (n (%))
RO-R3200 (0-174USD) 497 325(71.3) | 130(74.7) |42(66.7) |0.357
(71.7)
R3201-R6400 (175USD- 117 75 (16.4) 31(17.8) 11 (17.5)
349USD) (16.9)
R6401-R51200 (>350USD) | 79 (11.4) | 56 (12.3) 13(7.5) 10(15.9)
Employment status (n
(%))
Employed 239 166 (36.4) | 50(28.7) 23(36.5) | 0.373
(34.5)
Unemployed 295 184 (40.4) 84 (48.3) 27 (42.9)
(42.6)
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Pensioner / grant holder 159 106 (23.2) 40 (23.0) 13 (20.6)
(22.9)
Marital status (n (%))
Cohabitating 309 208 (45.3) | 73 (42.0) 28(44.4) | 0.749
(44.4)
Type of housing (n (%))
Built formal unit/privately | 244 175 (38.6) 26 (41.9) 0.009
owned (35.4) 42 (24.1)
Council/core house 273 171(37.7) | 79 (45.4) 23(37.1)
(39.6)
Informal 173 107 (23.6) 53(30.5) 13 (21.0)
shack/shelter/hostel/other | (25.1)
Anthropometry
Height (m) 1.59 1.60 (1.56- | 1.59 (1.55- | 1.61(1.57- | 0.211
(1.55- 1.64) 1.65) 1.67)
1.65)
Weight (kg) 91.2 90.9(79.3- | 91.6(82.8- | 90.7(77.7- | 0.614
(79.6- 103.9) 105.2) 100.3)
103.9)
BMI (kg/m?) 35.6 35.5(30.6— | 36.2(30.8—- | 33.9(29.7- | 0.501
(30.5- 40.6) 41.2) 39.1)
40.6)
Waist circumference (cm) | 103.0 102.7(95.1 | 104.4(96.3 | 103.4 0.653
(95.3- -110.9) -113.2) (94.3-
111.1) 108.4)
BMI categories (n (%))
Normal (18.5-24.9 kg/m?) | 29(4.2) |17(3.7) 4(2.3) 8(12.7) 0.008
Overweight (25.0- 132 90 (19.6) 33(19.1) 9 (14.3)
29.9kg/m?) (19.0)
Obese (230 kg/m?) 534 352(76.7) | 136(78.6) | 46(73.0)
(76.8)
Cardiometabolic risk factors
Hbalc (%) 58(5.6 |58(5.6— |59(56— |58(55— |[0.612
-6.1) 6.1) 6.2) 6.0)
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Hbalc (mmol/mol) 40 (38- | 40(38-43) | 41(38-44) | 40(37-42) | 0.642
43)

Fasting plasma glucose 5.0(4.6 | 5.0(4.6— 5.0 (4.6 - 5.0(4.7 - 0.934

(mmol/l) -5.6) 5.6) 5.5) 5.5)

Two hour glucose 6.0 (5.0- | 6.0(5.0—- 6.1(5.0—- 5.9(4.9- 0.278

(mmol/I) 7.4) 7.4) 7.6) 7.0)

Systolic blood pressure 124.5 125.0 123.5 123.5 0.365

(mmhg) (113.5- | (114.0- (113.0- (111.2 -
137) 137.0) 139.0) 134.0)

Diastolic blood pressure 83.0 83.0(77.0— | 84.0(77.5- | 81.5(77.0 | 0.669

(mmhg) (77.0- 90.9) 92.5) - 89.3)
91.5)

Hypertensive (2140/90 237 152 (33.2) 68 (39.3) 17 (27.0) 0.159

mmbhg)(n (%)) (34.1)

Total cholesterol (mmol/l) | 49(4.3- | 49(4.3— 4.9 (4.1- 4.8 (4.0- 0.519
5.7) 5.7) 5.9) 5.6)

HDL-C (mmol/l) 1.2(1.1- | 1.2(1.1- 1.2 (1.0- 1.2(1.1- |0.705
1.4) 1.4) 1.4) 1.4)

LDL-C (mmol/I) 3.1(2.5- | 3.1(2.5- 3(2.4-3.9) | 3.1(2.3- 0.505
3.2) 3.7) 3.6)

Triglycerides (mmol/l) 1.2(09 |1.3(09- 1.2(0.9- 1.2(0.9- 0.621
-1.7) 1.7) 1.8) 1.5)

Family history of diabetes | 328 218 (47.6) 82 (47.4) 28 (44.4) 0.895

(n (%)) (47.3)

Lifestyle factors

Alcohol drinker (n (%)) 375 250 (54.5) | 95 (54.6) 30(47.6) | 0.579
(53.9)

Tobacco smoker (n (%)) 176 114 (24.8) 46 (26.4) 16 (25.8) 0.914
(25.3)

Sleep quality (n (%))

Excellent 129 79 (17.2) 43 (25.0) 7(11.1) 0.047

28




(18.6)

Good 253 171 (37.3) 58 (33.7) 24 (38.1)
(36.5)

Fair 168 108 (23.6) | 37(21.5) 23 (36.5)
(24.2)

Poor 143 100 (21.8) | 34(19.8) 9(14.3)
(20.6)

Sleep time (min/day) (n

(%))

<7 hours/day 270 175 (38.0) 64 (36.8) 31(49.2) 0.903
(38.7)

>7- <9 hours/day 320 218 (47.4) | 79 (45.4) 23 (36.5)
(45.9)

>9 hours/day 107 67 (14.6) 31(17.8) 9(14.3)
(15.4)

Disrupted sleep (n (%)) 320 212 (46.1) 74 (42.5) 34 (54.0) 0.293
(45.9)

Work MVPA (min/week) 180.0 180.0 (0.0- | 285.0(0.0- | 180.0 0.631
(0.0- 850.0) 575.9) (60.0-
840.0) 515.0)

Travel MVPA (min/week) | 120.0 122.5 130.0(60.0- | 120.0 0.481
(60.0- (60.0- 300.0) (60.0-
300.0) 300.0) 210.0)

Leisure MVPA (min/week) | 0.0 (0.0- | 0.0 (0.0- 0.0 (0.0- 0.0 (0.0- 0.005
138.8) 150.0) 116.5) 0.0)

MVPA (min/week) 500.0 495.0 575.0 360.0 0.895
(210.0- (200.0- (240.0- (180.0-
1350.0) | 1385.0) 1380.0) 840.0)

Physically active (n (%)) 571 371(80.7) 150 (86.2) 50(79.4) 0.230
(81.9)

Categories of SB: Low: <240 min/day; Moderate: 240— 479 min/day; High: >480 min/day
Data presented as median [25™-75" percentile] or n (%). Abbreviations: BMI, body mass index;
hbalc, glycated haemoglobin; HDL-C, high-density lipoprotein; LDL-C, low-density
lipoprotein; MVVPA, moderate-to-vigorous physical activity
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Table 2 — Psychological factors across categories of sedentary behaviour

Sedentary behaviour

Total Low Moderate | High P-
(n=460) | (n=174) (n=63) | value
Self-report health (n
(%))
Excellent 91(13.1) | 66(14.3) | 19(10.9) 6 (9.5) 0.016
Good 291 192 74 (42.5) 25
(41.8) (41.7) (39.7)
Fair 234 153 51(29.3) 30
(33.6) (33.3) (47.6)
Poor 81(11.6) | 49(10.7) | 30(17.2) |2(3.2)
Depression (n (%))
Minimal 376 249 90(52.0) 37 0.322
(54.3) (54.6) (58.7)
Mild 217 144 51(29.5) |22
(31.4) (31.6) (34.9)
Moderate 95(13.7) | 62(13.6) | 30(17.3) 3(4.8)
Severe 4(0.6) 1(0.2) 2(1.2) 1(1.6)
Chronic stress (n (%)) | 350 226 91 (52.6) 33 0.727
(50.4) (49.3) (52.4)
Level of anxiety
severity (n (%))
Minimal 429 281 101 (58.4) | 47 0.163
(61.8) (61.4) (74.6)
Mild 193 129 52(30.1) 12
(27.8) (28.2) (19.0)
Moderate 49(7.1) |33(7.2) |14(8.1) 2(3.2)
Severe 23(3.3) |15(3.3) | 6(3.5) 2(3.2)
Low social support (n | 118 73 (61.9) | 35(29.7) 10(8.5) | 0.427
(%)) (17.0)
PA barrier (n (%)) 381 241 110(63.2) | 30 0.025
(54.7) (52.4) (47.6)
Life satisfactionscore | 7(5-10) | 7(5-10) | 6(5-9) 6(5—8) | 0.005
Self-efficacy score 23(18— | 23(18— |22(18- 23(19- | 0.902
26) 26) 26) 26.5)
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Categories of SB: Low: <240min/day; Moderate: >240min — <480min/day; High: >480min/day
Depression categories (28): Minimal = 0-4; mild = 5-9; moderate = 10-19; severe = 20-27
Anxiety categories (27): Minimal = 0-4; mild = 5-9; moderate = 10-14; severe = 15-21

Low SS (29): total scores across the first five items <18

Data is presented as median [25"-75" percentile] or n (%). Abbreviation: PA, physical activity

Table 3 - Perceived neighbourhood environmental attributes across cateqories of sedentary

behaviour
Sedentary behaviour (min/day)
Scale Overall Low (n=460) Moderate | High P-
(n=174) (n=63) | value
Proximity to 3.19(0.63) 3.20(0.63) 3.12 3.33 0.045
destinations (0.64) (0.52)
(AU)*
Access to 3.14 (2.86-3.71) 3.14(2.71-3.71 | 3.29 2.29 0.768
services and (2.86- (3.07-
places (AU) 3.71) 3.57)
Street 3.40 (2.60-3.80) 3.40 (2.60- 3.40 3.40 0.238
connectivity 4.00) (2.45- (2.80-
(AU) 3.80) 3.80)
Walking 2.85(2.39-3.31) 3.00 (2.39- 2.77 2.62 0.001
infrastructure 3.46) (2.31- (2.15-
and safety 3.15) 3.15)
(AU)
Aesthetics (AU) | 2.50(2.00-3.13) 2.50 (2.00- 2.50 2.50 0.519
3.25) (1.90- (2.13-
2.97) 3.06)
Traffic safety 1.80(1.40-2.40) 1.80 (1.60- 1.60 1.60 0.097
(AU) 2.60) (1.30- (1.40-
2.40) 2.20)
Safety from 1.25(1.00-2.00) 1.25 (1.00- 1.00 1.00 0.005
crime (AU) 2.06) (1.00- (1.00-
2.00) 1.63)
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Categories of SB: Low: <240min/day; Moderate: >240min — <480min/day; High: >480min/day.
Data presented as median (25"-75" percentile) and *Proximity to destinations scale presentedas
Mean (SD).

Values presented in the table are arbitrary units (AU). Values closer to 1 indicate low/poor
walkability while values closer to 4 or 5 (proximity to destinations domain, street connectivity,
walk

Table 4 — multivariable robust linear regression models exploring the independent

associations between SB and exposure variables

B-coefficient 95% ClI P-value
Variable estimate
Multiple R-squared: 0.074
Age -0.52 -1.66t0 0.63 0.374
Gender
Male Ref Ref Ref
Female -13.12 -39.24 to 0.324
12.99
Type of housing
Built formal unit/privately owned Ref Ref Ref
Council/core house 36.57 15.79to 57.36 | 0.001
Informal 27.69 0.91to54.48 | 0.043
shack/shelter/hostel/other
Sleep quality
Excellent Ref Ref Ref
Good -35.39 -61.34t0-9.44 | 0.008
Fair -18.65 -48.57 to 0.222
11.28
Poor -37.35 -67.20to0 -7.49 | 0.014
PA barrier
Yes Ref Ref Ref
No -28.64 -48.28 t0 -9.00 | 0.004
Walking infrastructure and safety | -26.52 -39.29to - 0.034
13.75
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Life satisfaction score -2.70 | -6.15to 0.74 ‘ 0.124

Data is presented as 3-coefficients, 95% confidence intervals (CI) and p-values (p).
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Part C: Appendices



1. Manuscript supplemental material

Supplementary tables 1 - Robust linear regression for the association between each sociodemographic,
biochemical, clinical, lifestyle, psychological and environmental factors, and SB (adjusted for age and

sex)

Variable B-coefficient 95% ClI p-value
estimate

Age -0.71 -1.75t00.33 0.179

Gender

Male ref ref ref

Female -8.40 -33.88t0 17.07 0.517

Education status

Grade 1-7 and less ref ref ref

Grade 8-10 (high school) -16.52 -42.29t09.24 0.208

Less than grade 12 + -25.04 -69.69 to 19.62 0.271

FET/certificate/diploma

Grade 12 20.85 -17.90 to 59.60 0.291

Tertiary/diploma/degree -14.47 -48.53 to 19.58 0.404

Household income

RO-R3200 ref ref ref

R3201-R6400 -8.09 -32.74 t0 16.55 0.519

R6401-R51200 -7.95 -38.40t0 22.50 0.608

Employment status

Employed ref ref ref

Unemployed 18.81 -2.83 to 40.45 0.088

Pensioner / grant holder 15.93 -12.08 to 43.95 0.265

Marital status

Cohabitating ref ref ref

Not cohabitating 13.395 -5.12to0 31.91 0.156

Type of housing

Built formal unit/privately | ref ref ref

owned

Council/core house 34.81 14.23 to0 55.40 0.001*

Informal 31.58 4.71t0 58.46 0.021*

shack/shelter/hostel/other

Anthropometry

Height (m) -0.36 -1.91t01.20 0.654

Weight (kg) 0.40 -0.14t0 0.94 0.147

BMI (kg/m?) 1.16 -0.24to0 2.57 0.105

Waist circumference (cm) | 0.53 -0.27t0 1.34 0.193

BMI categories

Normal ref ref ref

Overweight -17.00 -88.14t0 54.14 0.639




Obese ‘ 7.27 -66.32 to 80.85 0.846
Cardiometabolic risk factors

Hbalc (%) 6.09 -3.95t0 16.13 0.234
Hbalc (mmol/mol)

Fasting plasma glucose 1.62 -4.93t0 8.17 0.627
(mmol/I)

Two hour glucose 1.25 -1.67t04.18 0.401
(mmol/I)

Systolic blood pressure -0.19 -0.72t0 0.34 0.472
(mmHg)

Diastolic blood pressure -0.01 -0.87t00.84 0.975
(mmHg)

Hypertensive (2140/90

mmHg)

No ref ref ref
Yes 6.39 -13.55t0 26.33 0.529
Total cholesterol (mmol/l) | -0.79 -7.87t06.30 0.827
HDL-C (mmol/I) 9.30 -16.79 to 35.40 0.484
LDL-C (mmol/l) -3.54 -11.84 t0 4.76 0.403
Triglycerides (mmol/l) 1.71 -3.48t0 6.90 0.519
Family history of diabetes

Yes ref ref ref
No 0.25 -18.34 to 18.83 0.979
Lifestyle factors

Alcohol drinker

Yes ref ref ref
No 3.92 -14.57 t0 22.42 0.677
Tobacco smoker

Yes ref ref ref
No 4.86 -17.10to 26.83 0.664
Sleep quality

Excellent ref ref ref
Good -26.51 -53.15t00.13 0.051*
Fair -7.83 -38.79t0 23.13 0.620
Poor -17.22 -46.35t0 11.91 0.246
Sleep time (min/day)

<7 hours/day ref ref ref
>7-<9 hours/day -5.89 -26.24 to 14.46 0.570
>9 hours/day 7.92 -22.19t0 38.04 0.606
Disrupted sleep

Yes ref ref ref
No -10.37 -29.41 to 8.68 0.286
Work MVPA (min/week) 0.00 -0.01t0 0.01 0.387
Travel MVPA (min/week) | 0.05 -0.02t0 0.02 0.994




Leisure MVPA (min/week) | 0.00 -0.02t0 0.03 0.774
MVPA (min/week) 0.00 -0.01t0 0.01 0.552
Physically active

Yes ref ref ref
No -22.33 -47.50t0 2.84 0.082
Psychological factors

Self-report health

Excellent ref ref ref
Good 11.62 -17.77 t0 41.01 0.438
Fair 9.79 -21.49t041.08 0.539
Poor 25.85 -12.07 t0 63.77 0.181
Depression

Minimal ref Ref ref
Mild 8.44 -13.97 t0 30.85 0.460
Moderate 16.09 -12.10t0 44.28 0.263
Severe 107.10 -210.24 to 424.45 0.508
Chronic stress

Yes ref Ref ref
No -9.72 -28.451t09.00 0.308
Level of anxiety severity

Minimal ref Ref ref
Mild -6.38 -27.33to 14.57 0.550
Moderate 8.94 -27.90 to 45.78 0.634
severe 44.28 -17.94 to 106.50 0.163
Low social support

Yes 1.84 -28.38 10 32.06 0.905
No ref ref ref
PA barrier

Yes ref ref ref
No -30.73 -49.88t0-11.58 0.002*
Life satisfaction score -3.55 -6.93t0-0.17 0.040*
Self-efficacy score -0.16 -1.82to 1.51 0.854
Perceived neighbourhood environmental attributes

Proximity to destinations | -6.82 -21.18t0 7.55 0.352
(AU)

Access to services and 9.62 -4.88t0 24.12 0.193
places (AU)

Street connectivity (AU) -8.37 -19.42 to 2.67 0.137
Walking infrastructure -26.50 -38.98 to -14.01 0.023*
and safety (AU)

Aesthetics (AU) -2.25 -13.62t09.11 0.697
Traffic safety (AU) -4.26 -16.70 t0 8.19 0.502
Safety from crime (AU) -5.99 -15.84 t0 3.87 0.234




Data is presented as [3-coefficients, 95% confidence intervals (CI) and p-values (p).

Abbreviations: BMI, body mass index; HbAlc, glycated haemoglobin; HDL-C, high-density lipoprotein;
LDL-C, low-density lipoprotein; MVPA, moderate-to-vigorous physical activity; PA, physical activity
Depression categories (28): Minimal = 0-4; mild = 5-9; moderate = 10-19; severe = 20-27

Anxiety categories (27): Minimal = 0-4; mild = 5-9; moderate = 10-14; severe = 15-21

low SS (29): total scores across the first five items <18



Supplementary table 2- Perceived neighbourhood environmental attributes overall and across type of

housing categories

overall private council shack p-value
Proximityto | 3.19(0.63) | 3.16(0.57) |3.20(0.67) |3.12(0.57) | 0.474
destinations
(AU)
Access to 3.14 (2.86- | 3.29(2.86- 3.43(3.00- 3.14(2.71- <0.001
services and 3.71) 3.71) 3.86) 3.57)
places (AU)
Street 3.40 (2.60- | 3.40(2.80- 3.20(2.20- 3.40 (3.00- <0.001
connectivity 3.80) 3.80) 3.60) 4.00)
(AU)
Walking 2.85(2.39- | 2.89 (2.46- 2.92 (2.39- 2.77 (2.23- 0.750
infrastructure | 3.31) 3.31) 3.31) 3.39)
and safety
(AU)
Aesthetics 2.50(2.00- | 2.75(2.25- 2.75(2.13- 1.88 (1.38- <0.001
(AU) 3.13) 3.25) 3.25) 2.50)
Traffic safety 1.80(1.40- | 1.80(1.60- 1.80 (1.40- 1.60 (1.40- <0.001
(AU) 2.40) 2.65) 2.60) 2.20)
Safety from 1.25(1.00- | 1.50(1.00- 1.25(1.00- 1.00 (1.00- <0.001
crime (AU) 2.00) 2.50) 2.25) 1.75)

Data presented as median (25"-75™ percentile) and *Proximity to destinations scale presented as Mean(SD).
Values presented in the table are arbitrary units (AU). Values closer to 1 indicate low/poor walkability

while values closer to 4 or 5 (proximity to destinations domain, street connectivity, walk

Supplementary table 3- Type of housing categories across PA barrier categories

. PA barrier
Type of Housing overall p-value
yes no
Private 244 (35.4) 120 (49.18%) 124 (50.82%) 0.004
council 273 (39.6) 146 (53.48%) 127 (46.52%)
shack 173 (25.1) 113 (65.32%) 60 (34.68%)

Data is presented as median [25"-75™ percentile] or n (%).




Supplementary table 4 - Robust linear regression model for the association between environmental
determinants and SB

Variable B-coefficient 95% ClI P-value
estimate

Age -0.50 -1.55t00.54 0.342

Female -9.51 -34.76 to 15.75 0.460

Environmtal

issues

Not a Ref ref Ref

barrier

Somewhat | 2.81 -20.73 t0 26.35 0.815

a barrier

Very much | 66.92 37.88t0 95.96 <0.001

a barrier

Data is presented as p-coefficients, 95% confidence intervals (CI) and p-values (p).

Supplementary table 5- Robust linear regression model for the association between accessibility of
facilities and SB

Variable B-coefficient 95% Cl p-value
estimate

age -0.60 -1.65t0 0.45 0.261

Female -9.70 -35.32t0 15.91 0.457

Accessibility

of facilities

Nota ref ref ref

barrier

Somewhat | -2.89 -26.46 to 20.68 0.810

a barrier

Very much | 24.15 0.60to 48.90 0.053

a barrier

Data is presented as p-coefficients, 95% confidence intervals (CI) and p-values (p).

Supplementary table 6 - robust linear regression model for the association between lack of skills to do
exercise and SB

Variable B-coefficient 95% CI p-value
estimate

age -0.61 -1.65t0 0.42 0.245

Female -6.96 -32.38 to 18.46 0.591

Lack of

skills

Nota Ref Ref Ref

barrier




Somewhat | 13.30 -15.36t0 41.96 0.362
a barrier

Very 35.83 0.95t0 72.61 0.054
much a

barrier

Data is presented as p-coefficients, 95% confidence intervals (CI) and p-values (p).



2. Ethics approval

2.1 Ethics approval for parent study

9 November 2021

Prof Andre Kengne
Director: Non-Communicable Diseases Research Unit
SAMRC Cape Town

Dear Prof Kengne

Protocol ID: EC018-7/2015

Protocol title: A randomised evaluation of the South African Diabetes Prevention
Programme (SA-DPP)

Meeting date: 26 October 2021

Thank you for your progress report and application for the renewal to the Committee, dated 12
October 2021. The Committee noted the progress report and granted ethics approval for the
study for another year.

Please note that the approval is valid for 1 year, i.e. from 26 October 2021 to 25 October
2022. Any changes to the research protocol must be submitted as an amendment. Any
adverse events must be reported within 48 hours. Any protocol deviations have to be
reported.

Wishing you well with your research.

Yours sincerely

Prof Danie du Toit
Chairperson: SAMRC Human Research Ethics Committee

Members present at the meeting: Prof D du Toit (Chairperson), Ms S Behardien, Adv J Early, Dr H Etheredge,
Prof A Kengne, Ms M Ledwaba, Prof C Lombard, Dr A Loxton, Mr G Makanda, Dr E Nicol, DrW Zembe

THE SOUTH AFRICAN MEDICAL RESEARCH COUNCIL



2.2 Fthics annroval for

l UNIVERSITY OF CAPE TOWN
‘e Faculty of Health Sclences
Human Research Ethics Committee

Room 45 E-52-E-Floor- Old Main Bullding
Groote Schuur Hospital
Observatory 7925
Telephone [021] 406 6492
Email: d
Website: www,health uct.ac

04 February 2022
HREC REF: 063/2022

Prof J Goedecke
Department of Human Blology
Emall: Juli e

Student: chad.africa@myrc.ac.za

Dear Prof Goedecke

PROJECT TITLE : THE CORRELATES OF SEDENTARY BEHAVIOR IN INDIVIDUALS AT RISK OF
DEVELOPING TYPE 2 DIABETES MELLITUS IN CAPE TOWN, SOUTH AFRICA-MASTERS'
CANDIDATE-MR CHAD AFRICA

Thank you for submitting your study to the Faculty of Health Sciences Human Research Ethics
Committee (HREC) for review.

It is a pleasure to Inform you that the HREC has formally app the abi d study.
This approval ubject to strict adherence to the HREC dati r g
research | human partici, during COVID -18, our letter dated 02 February

2022 provides g

ance found on our website:
A i

Approval is granted for one year until the 28 February 2023.

Please submit a progress form, using the standardised Annual Report Form if the study continues
beyond the approval period. Please submit a Standard Closure form if the study is completed within the
approval period.

(Forms can be found on our webslte: www.health.uct.ac.za/fhs/research/humanethics/forms)

The HREC acki dge that the Chad Africa will also be involved in this study.

Please quote the HREC REF 063/2022 in all your correspondenca.

Please note that the ongoing ethical conduct of the study remalns the responsibility of the principal
investigator.

Please note that for all studies approved by the HREC, the principal investigator must obtain appropriate
Institutional approval, where nhecessary, before the research may occur.

Yours sincerely

F ral Wide Assurance Numtb
IRBO0001938 NHREC-reglstra

FWAO0001637. Institutional Review Board (IRB) number:
number: REC-210208-007

This serves to confirm that the University of Cape
to the Ethics Standards for Clinical Research with
Research Council (MRC-SA), Food and Drug Administration (FDA-USA), International Council for

Town Human Research Ethics Committee complies
a new drug In patients, based on the Medical

Harmonisation of Technical Req

1ts for Pt
(ICH GCP), South African Good Clinical Practice Guidelines (DoH

r Human Use: Good Clinical Practice

10



3. SADPP screening tool

WOULD YOU LIKE TO KNOW IF YOU ARE AT
RISK OF DEVELOPING DIABETES?

The South African Medical Research Council is screening people for diabetes in
your area. If you are at risk you may be invited to participate in a study to decrease
your risk for diabetes.

We will be screening for diabetes in your area between

20 November 2018
at

Sport Complex, Heideveld

from

9h00 - 14h00

WE HOPE TO SEE YOU THERE.

For more information




SADPP consent form
CONSENT TO PARTICIPATE IN A RESEARCH STUDY

STUDY TITLE: The South African Diabetes Prevention Programme (SA-DPP)
PRINCIPAL INVESTIGATOR: Andre Pascal Kengne, (M.D., Ph.D., Internist)
DIRECTOR: Non-communicable Diseases Research Unit (NCDRU), South African Medical Research Council

Dear Sir/Madam,

We are scientists from the South African Medical Research Council (MRC). We would like to conduct a study to prevent the
development of diabetes in your community.

Purpose and focus of the study

Diabetes is becoming more common than before and we want to try to decrease the risk of people in the community developing the
disease. We hope to do this by inviting people at high risk for diabetes, detected after blood testing, to participate in a
diabetes prevention programme. The people invited to participate in the study will be educated about the condition and on how
to decrease their risk for diabetes. This will be done in 6 group discussions, lasting about 2 hours each. The first 5 sessions will be
held every 2 weeks over 2 months and the last session will be 6 months later. Trained community healthcare workers will conduct
the group discussions at a time most convenient for members of the group. They will also send text messages over 3 years to
people in these groups for support.

Before we can do this, we will need to identify people at high risk for diabetes. We will do this in the following way:
1. Questionnaires: We will first identify people at high risk for diabetes by asking them a few questions about their general and

medical history.
2. Blood sampling: People identified as high risk will undergo testing to see whether they have diabetes or are at high risk for
diabetes. People with diabetes will be referred and given a referral letter for their nearest clinic or doctor.

Who can take part in the study?

The following steps will be used to identify people who can take part in the intervention study:
1. People between the ages of 25-65 years and not known to have diabetes will be screened to check their risk for diabetes.

2. After screening, people thought to be at high risk for diabetes will be invited to undergo an oral glucose tolerance test where
blood samples will be drawn to examine for diabetes.

3. Thereafter, people found to be at high risk for diabetes on blood testing but who did not have diabetes, will be invited to
participate in the intervention study to reduce their risk for diabetes.

4. Half the people invited to participate in this study will attend the group sessions while the other half will receive written
information about healthy lifestyle and lowering diabetes risk. The allocation into these 2 groups will be done randomly by a
statistician on the computer. At the end of the study, people who were not in the discussion group will be invited to also attend
these sessions.

Who will have their blood taken?
People who are identified as being at high risk for diabetes on the screening questions will be invited to undergo blood testing.

People who are identified at high risk for diabetes on blood testing and are included in the study will have their blood tested again
1 year and 3 years later.



What tests will be done?

The blood tests will include an oral glucose tolerance test to diagnose diabetes and is described below. The other tests include tests
to check for high cholesterol (fat) in the blood, for heart and kidney problems and for tobacco use. These tests show if a person is
at risk for a heart attack or stroke. We will store any blood that remains for testing later. This blood will be stored in an ultralow
temperature freezer at the MRC for up to 20 years. The Research Ethics Committee of the MRC will approve any future tests.

Oral glucose tolerance test

After an overnight 10 hour fast (where you do not eat or drink anything except water after your evening meal, the night before
the blood sampling, and miss your breakfast the day of the test), we will place a sterile little tube in a vein in your arm and take 15
mls (3 teaspoons) of blood from this. We will give you a cup of sugar water to drink and then we will take two more blood samples
(each 2 teaspoons) over the next two hours. Taking the blood sample may cause a little discomfort at the site but there are no
risks for this test, other than those associated with routine blood sampling. All procedures will be supervised and carried out by
appropriately trained medical personnel who will use techniques to minimise any risks of infection. This test is used routinely for
medical purposes. The blood sample will be used to determine your blood sugar, insulin, cholesterol and other additional factors
that may help us learn more about diabetes.

In addition, we will also do an electrocardiograph (ECG) and a cardiovascular ultrasound to check your heart and blood vessels, a
retinal scan to check for damage caused by high blood pressure or high blood glucose, and a lung function test. These tests are
non-invasive and don’t take long.

We will also ask you to wear two devices, at different times, for a longer period including at home and at work. The one is an
ambulatory blood pressure monitor which checks your blood pressure automatically at different times throughout the day for 24
hours. The other device is an accelerometer which checks the amount of physical activity you do over 7 days.

Do | have to take part in the study?

You have no obligation to participate in the study and you may withdraw from the study at any time. There will be no penalty to you
if you decide not to participate in the study, or if you want to withdraw from the study later on. Remember: Your participation in this
study is completely voluntary.

If you decide to withdraw from the study, you may be asked why you have decided to withdraw for statistical purposes, but giving
reasons for withdrawal from the study is also completely voluntary.

What can | expect to gain from participating in this study?

1. You will have access to trained staff who will check your risk for diabetes.

2. If your blood is tested or blood pressure measurements taken, you will receive copies of your blood tests and measurements
for your records.

3. You will be referred for appropriate treatment if any abnormalities are found

4. You will contribute to medical research that may provide very useful insights on how to prevent diabetes

5. You will receive at no cost to yourself, an assessment of your risk for diabetes. For people at high risk, you will receive free
testing to check if you have diabetes.

What will be the costs of my participation in this study?

1. Transport to and from the research facility/clinic for blood testing will be provided if you are found to have high risk. You will
receive a R120-00 for each visit when blood tests are done and questionnaires administered because you will spend between
2-3 hours at the study venue.

2. The voucher will be for R50 for each visit when you attend the group sessions, which will be held in the community, where you
learn more on how to prevent diabetes.

3. You will be required to sacrifice your time for completion of questionnaires, group discussion session and medical assessments/
testing. The questionnaire and blood tests, to be done 3 times in total, at yearly intervals, will be about 2-3 hours long. The 6
groups sessions will each be 2 hours long.

What will happen to the data collected during the study?



The data collected will be sent to researchers at the South African Medical Research Council and used solely for the purpose of
this study.

Who will know that | participated in this study?
Only the research staff and other participants in the study will know that you participated in the study. Your name will not be recorded
or revealed to anyone not involved in the study, and your name or other details will not be published in any documents.

Will I be informed about the results of the study?
You will be informed about the study results after publication.

How will | find out about my results?

A member of the research team will contact you directly by telephone and advise you or refer you for further medical assistance
if you are diagnosed with diabetes. Your blood results will be sent to you by post as soon as they become available. People with
high risk will be informed of their results and invited to continue with the study.

What are my rights while taking part in the study?

Your taking part in this study is your choice and you are free to not take part. All information will be confidential and anonymous. You
may also refuse to answer any questions you do not feel comfortable answering and you may stop during the interview andnot
continue. Your name will not be linked to the information collected at any time and will not appear in any report or publication.

What are the risks to my health in this study?
Your participation in this study will involve answering questions, and for those at high risk, it will include a medical examination and

collection of blood for laboratory analysis.

Blood will be collected by an experienced professional nurse, doctor or appropriately trained staff member. Having your blood drawn
can cause bleeding, bruising and in rare cases an infection may occur at the site of the needle stick and may also be uncomfortable.
Rarely, light-headedness or fainting may occur.

If you fallill, suffer any side effects or if you are injured in any study related manner contact the investigator/researcher immediately.
The SAMRC, as the sponsor of this study, has taken out the necessary insurance to cover you as a research participant.

This study has been approved by the Research Ethics Committee of the South African Medical Research Council, Cape Town and
will be carried out according to the ethical guidelines and principles of the International Declaration of Helsinki, 2013. If you have
questions about your rights as someone who took part in the study, you are welcome to contact the Chairperson of the Research
Ethics Committee, Prof Danie Du Toit, at the South African Medical Research Council, P.O. Box 19070, Tygerberg. 7505. Contact
telephone number: 021 938 0687; email: adri.labuschagne@mrc.ac.za. You will receive a copy of this information sheet and consent
form for your own records. If you have any questions or concerns about the research, please feel free to contact Prof.Andre
Kengne (021 938 0805) at the South African Medical Research Council, Tygerberg, Cape Town.

Declaration by investigator (or person designated)

[ (NAME) .. e declare that | have explained the information in this
AOCUMENE L0 wuntniiiiniitit ittt et ettt et r et e et et e et e et ea et eeneneeneens | have encouraged him/her to ask questions and took
adequate time to answer them. | am satisfied that he/she adequately understands all aspects of the research, as discussed above.

Signed at on (date)

Signature of

Name of investigator _ investigator



mailto:adri.labuschagne@mrc.ac.za.You

Signed at . on (date) .

Name of participant

Name of witness_ i Signature of witness




5. SADPP questionnaire
Baseline Questionnaires

SECTION 1: GENERAL
INFORMATION

Office use

STUDY NUMBER:

INTERVIEWER'S NAME ..o e

AREA/TOWNSHIP
NAME =~ OF  PARTICIPANT ..otttk

ADDRESS OF PARTICIPANT ...ttt e

TELEPHONE e

EMAIL ADRESS......ooiiiiiiece e
How long have you stayed at your Current addreSS?.......uvvevrveerinrsrnensseesensessssssneseessssesenees

ADDRESS ..ot e

DATE OF INTERVIEW:

| TERVIEW START TIME : ... I" ERVIEW COMPLETION TIME : .............

NDER: |
Male 1 Female 2 ‘

GE AT LAST BIRTHDAY .....ocovviiiivcieins

TE OF BIRTH:

CURRENT MARITAL STATUS:

Single/Married/Divorced/Separated/Living as married/Widowed?

16

27




SECTIONZ2: SOCIO-DEMOGRAPHIC INFORMATION

Office use

3A. What is the highest level of education that you have achieved?

Never went to school \ Grade 1-7 (Pr_imary school) ‘ Grade 8-12 (_High

3B. Are you currently...

‘ Emplpyed‘ Unemployed ‘ A full-time homemaker’ A pensioner | C

3C. What type of housing do you live in?

Built formal unit/ privately owned | Council / core house | D

3D. Does your household have any of the following in working condition:

a) A radio? Yes1 No 2
b) A television? Yes 1 No 2
c) A landline telephone? Yes 1 No 2
d) A desktop or laptop computer? Yes1 No 2
€) A refrigerator? Yes 1 No 2
f) A vacuum cleaner or floor polisher? Yes 1 No 2
Q) A microwave oven? Yes1 No 2
h) An electric or gas stove? Yes1 No 2
i) A washing machine? Yes1 No 2
)i Electricity that is connected to the mains? Yes1 No 2

a) A watch?

b) A cell phone?

A bicycle?

)
d) A motorcycle or scooter?
)

An animal-drawn cart?

Does any member of this household [eats with you] own any of the following in working condition:

]
B

40

57

3E What is the COMBINED monthly income for your household?
(Participants can answer only if they feel comfortable doing so, ensure utter confidentiality)
1. No income

2.  R1-R400

3. R401-R800

R801 -R1 600
R1601 - R3 200
R3201 - R6 400
R6 401- R12 800
R12 801 - R25 600
. R25601 - R51 200
10. R51 200 or more

© oo No A



4E

4F

9b) If yes, when was the last time you were told you had TB?

9c¢) What type of TB did you have?

9d) Did you get medical treatment the last time you had TB?

9e) How long did you take treatment?

10) Cancer Yes 1

AA_NOfL 0l i _f a0 _. .~

4D.

During the past 12 months have you been tested/checked for:

1) Hypertension/high blood pressure Yes1 No 2
2) Diabetes Yes 1 No 2
Diring-the-pastt2-monthshave yot-seera
traditional healer/alternative practitioner for any of|  Yes 1 No 2
the conditions mentioned above?
Are you currently taking any herbal/traditional or
alternative medications for any of the conditions Yes 1 No 2

mentioned above?

SECTION 5: FAMILY MEDICAL HISTORY

SECTION 3A: SELF-REPORTED MEDICAL Office use
HISTORY
L[]
STUDY NUMBER: 4
4A [ Would you say your hqaltn iS poor, average, gooT, Or Very good/excellent?
Poor 1 Average 2 Good 3 Very goodrexceenta — | [ |
4B] Doyou pers_onallf/ think that you are underweight, normal weight or overweight? Bl
Underweight Normal weight 2 Overweight 3
In the past year have you noted any changes in your\ :
No changes 1 ‘ Lost some weight 2 Gained some weight -
4C.__ Has a doctor or nurse or health worker at a clinic or hospital told you that you have or have had
Liny BiEhSRABIRRSEENditions? Yes1 I:l
| 3) Stroke | Yes1 | D
4)  High blood cholesterol or fats in the blood Yes 1 |:|
6) Diabetes during pregnancy Yes 1 - 12
7)  Chronic bronchitis, emphysema or CPOD? Yes 1 ]
8) Asthma? Yes 1 ]
9) Have you ever had Tuberculosis? Yes 1 ]

Office use




STUDY NUMBER: [T T T ] +

ga.  Doyou have a close blood relative (father, mother, brother, sister / son/daughter) who has ever bee

diagnosed:

by a doctor or nurse with any of the following conditions? Under each question, if yes, choose which

relative -

Mother ]

1) High blood pressure Yes1 \ ]

3) Heart attack/angina/chest pain when exerting herse | Yes 1 No 2 Don't know 9 |:|

4) Stroke Yes1 No 2 Don't know 9 ]

5) Cancer Yesl P —

6) Obesity Yes 1 P —

Father —

1) High blood pressure Yes1 ) —

2) Diabetes Yes1 ) —

3) Heart attack/angina/chest pain when exerting himse |  Yes 1 P —

4) Stroke Yes 1l P —

5) Cancer Yes 1l P —

6) Obesity Yes 1 P —

Sister —

1) High blood pressure Yesl P —

2) Diabetes Yesl P —

3) Heart attack/angina/chest pain when exerting herse | Yes 1 P —

4) Stroke Yes1l p —

5) Cancer Yesl p —

6) Obesity Yes 1 P —

Rrather L

SECTION 6: ALCOHOL USE Office use
STUDY NUMBER: I:I:I:I:l 4

8A  Have you ever consumed a drink that contain alcohol such as beer, wine, spirits or sorghum

beer? Yes 1l No 2 5
8B  Was this within the past 12 months? Yes 1 No 2

In the past 12 months how frequently have you had at least one drink?

5+ days per week

1-4 days per week




orC Uavn nannla annAund VA NI

|

0" Unun vni aunr falt had Va | N
8H Have you ever had a drink first
thina in the marnina to steadv VA X

n

SECTION 7: TOBACCO USE

Office use

9A

9B

How old were you when you first started smoking daily? how

Don’t remember/not sure = 99

9D

Do you currently smoke any tobacco products, such as cigarettes, cigars

9E

Do you currently smoke tobacco products daily?

Years old

10

I:l 16|

24

If you do not remember how §EYGITWENNIT yoTl @BAIE D! USEE

Office use

daily? 1
9H 9

9G

DR AYGIRSF RO A9 B1e flowBg IS 9 HRy Bpse each day?
1

daily? 2 Dipac

In the past, did you ever smoke daily?

Years old

| Manufact 't rememberinot sure = 99

9H If you do not remember how old you were, do you reme@iber how ttanfago you stopped smoking

WEEKS AGO

25




9l

9J

9K

9L

ASSESSING USE OF SMOKELESS TOBATEO
2

~

Do you currently use any smokeless tobacco, such as snuff or chewing t

Do you currently use smokeless tobacco daily?

On average, how many times do you use each of the following items per d

1| Sr
2| €

30

34

40

SECTION 8: MOOD AND THE SUPPORT NETWORKS

1. This next section is about your mood and the support networks that you have available. It
is important that we understand people’s experiences and moods, because these have been
shown to be related to diabetes risk. Some of them may seem personal but please try to

answer them as accurately as possible.

Over the last 2 weeks, how often have you been bothered by any of the following problems?
Please circle the response closest to how you have been feeling.
Not at all

a. Little interest or pleasure in doing things
b. Feeling down, depressed, or hopeless

c. Trouble falling or staying asleep, or sleeping too
much

d. Feeling tired or having little energy
e. Poor appetite or overeating

f. Feeling bad about yourself—or that you are afailure
or have let yourself or your family down

g. Moving or speaking so slowly that other people
could have noticed? Or the opposite—being so fidgety
or restless that you have been moving around a lot
more than usual

h. Trouble concentrating on things, such as reading
the newspaper or watching television

i. Thought about death more than usual, either your
own, someone else’s, or death in general

From the responses, calculate the total score. If the participant’s score is 2 4 give them the
leaflet on mental health and advise them to consult a health professional.

More than
half the
days

2
2
2

Nearly
everyday

3
3
3

Many people experience ongoing problems in their everyday lives. Please tell us whether

any of the following has been a problem for you.

Yes No
2. a. Serious ongoing health problem (yourself)




If No, go to ques 24

Yes No
b. If yes, has this been a problem for 12 months or more?

Not very stressful Moderately stressful Very stressful

¢. Would you say this

problem has been...

Yes No
3. a. Serious ongoing health problem (someone closeto you)

If No, go to ques 25

Yes No
b. If yes, has this been a problem for 12 months or more?

Not very stressful Moderately stressful Very stressful

¢. Would you say this

problem has been...

Yes No
4, a. Ongoing difficulties with your job or ability to work

If No, go to ques 26
Yes No
b. If yes, has this been a problem for 12 months or more?

Not very stressful Moderately stressful Very stressful

c. Would you say this
problem has been...

Yes No
5. a. Ongoing financial strain

If No, go to ques 27
Yes No
b. If yes, has this been a problem for 12 months or more?

Not very stressful Moderately stressful Very stressful

c. Would you say this

problem has been...

Yes No
6. a. Ongoing difficulties in arelationship with someone close to you

If No, go to ques 28
Yes No
b. If yes, has this been a problem for12 months or more?




8.

9.

Not very stressful Moderately stressful Very stressful

c. Would you say this
problem has been...

peoplearound you (e.g. family, friends, etc.). Please circle appropriate

number.

At the present time:

a. Is there someone available who
you can rely on to listen to you
when you need to talk?

b. Is there someone available to
give you good advice about a
problem?

c. Is there someone who shows
you love and affection?

d. Can you rely on anyone to give
you emotional support (talking over
problems or helping you make a
difficult decision)?

e. Do you have as much contact as
you would like with someone you
feel close to, someone who you
can confide in and trust?

f. Do people that are close to you
make too many demands on you?

g. Are the people that are close to
you critical of what you do?

circle appropriate number.

a. Feeling nervous, anxious or on edge
b. Not being able to stop or control worrying
c. Worrying too much about different things

d. Trouble relaxing

e. Being so restless that it is hard to sit still
f. Becoming easily annoying or irritable
g. Feeling afraid as if something awful might

happen

None of A little of

thetime the time
1 2
1 2
1 2
1 2
1 2
1 2
1 2

Not at all

O O O O O O o

Some of
the time

3

Several
days

I N N Y T

Most of the
time

4

More than
half the
days

N D N DN DN DNMNDN

This section of the questionnaire is concerned with your relationships with the

All the
time

5

Over the last 2 weeks, how often have you been bothered by the following problems? Please

Nearly
every day

W W W W w w w

Thinking about your own life and personal circumstances, how satisfied are you with your

life as awhole?

10



10. These questions are about how you feel and how things have been with you during the past
4 weeks. Please give one answer that is the closest to the way you have been feeling for

each item. (Please tick one box for each statement).

How much of the time during the past 4 weeks...

How much time during the past 4 All of the  Most of Some of A little of None of

weeks: time the time the time the time the time

a. Did you feel full of life 1 2 3 4 5

b. Have you been very nervous? 1 2 3 4 5

c. Have you felt so down in the dumps 1 2 3 4 5

that nothing could cheer you up?

d. Have you felt calm and peaceful? 1 2 3 4 5

e. Did you have a lot of energy? 1 2 3 4 5

f. Have you felt downhearted and 1 2 3 4 5

depressed?

g. Did you feel worn out? 1 2 3 4 5

h. Have you been happy? 1 2 3 4 5

i. Did you feel tired? 1 2 3 4 5
SECTION 9: PHYSICAL ACTIVITY — MODIFIED Office use

STEPS/GPAQ

STUDY NUMBER

The next questions are about the time you spend doing different types of physical activities. This includes
10 activities you do at home, at work, travelling from place to place and during your spare time. You are
requested to answer the questions even if you don't consider yourself to be an active person.

| [ [ 1]

Occupation-Related Physical Activity (paid or unpaid work): When answering the following questions,
think back over the past 12 months and consider (think of) a usual week.

Does your work Involve vigorous activiiies, (like heavy lifting, digging, or he

104 for at least 10 minutes at a time?

108 In a usual week, how many days do you do vigorous activities as part of y:

On a usual day on which you do vigorous activities, how much time do yol

104

Does your work involve moderate-intensity activities, (like brisk walking or ¢
for at least 10 minutes at a time? —

100

13

SECTION 8: PHYSICAL ACTIVITY — MODIFIED STEPS/GPAQ

Office use

JOE In a usual week, how many days do you do moderate-intensity activities as part of your work?




1] i
10K On a usual day on which you do moderate-intensity activities, how much ti
work?
Travel-Related Physical Activity: Other than activities that you've already mentioned, | would like to ask
you about the way you travel to and from places (to work, to shopping, to market, to church, etc.).
10¢ Do you walk or use a hicycle (pedal cycle) for at least 10 minutes at a tim
10#4In a usual week, how many days do you walk or cycle for at least 10 minu
10110n a usual day, how much time do you spend walking or cycling for travel?
1 HOURS:
2
MINUTES:
Non-Work Related and Leisure Time Physical Activity: The next questions ask about activities you do
—in—your-teisure—or-spare—time for recreation—orfitness—Donotinclude the—physicat—activities—youdo—atwork
Ioydor teivee alrepaly fiteitidngal do any vigorous activities (like running
10J SPorts, weightlifting) for at least 10 minutes at a time? I:D
10K An-arustrat-weekhow-many-days-to-yotrdo-vigorous activites-as-part-of-yourfeistre-or-spare-time? :I:I
How much time do you spend doing this on a usual day? DAYS:
10L ‘ 38
In your leisure or spare time, do you do any moderate-intensity activities (li
swimming) for at least 10 minutes at a time? l:l:’
10M L
In a usual week, how many days do you do moderate-intensity activities a
10N
lOOHOW much time do you spend doing this on a usual day? ‘
Sitting / Resting Activity: Now | would like to ask you about the time spe
. . - - . 52
10P| Over the past 7 days, how much time did you spend sitting or reclining (lying) on a usual day
(excluding sleeping)? 1 HOURS:
2 MINUTES:

11.

The following statements may be barriers to you being more physically active. For each

statement, tell me whether it's not a barrier, somewhat of a barrier or very much abarrier?

Not a barrier Somewhat a
barrier

Very much a
barrier

10



a. Other priorities (family needs/ lack of 1 2 3
time/ work)

b. A disability or injury 1 2 3

c. Environmental issues (rainy season/ 1 2 3

pollution/ noise)

d. Safety (e.g. narrow roads, poor lighting, 1 2 3

traffic, stray dogs)

e. Cost of accessing exercise facilities 1 2 3
1 2 3

f. Accessibility of facilities (distance,
opening hours, availability)

g. Lack of skills to do exercise 1 2 3
h. Lack of self confidence 1 2 3
i. Community attitude to exercise 1 2 3
j. Lack of social support (family, friends) 1 2 3
k. | do not feel it is important to do exercise 1 2 3
|. Other 1 2 3
m. Other 1 2 3
n. Other 1 2 3

The following questions ask for your views about your health, how you feel and how well you are
able to do your usual activities.
12.  In general, would you say your health is:

Excellent Very Good Good Fair Poor

13.  a. How much time do you spend in front of a screen (watching television/DVDs, on the
computer) during atypical working day? Hours

b. How much time do you spend in front of a screen (watching television/DVDs, on the

computer) during atypical non- working day? Hours
14. a. How many hours do you usually sleep anight? Hours
b. Do you usually have disrupted sleep? Yes No

These next questions are about how confident you are about being able to lead a healthy lifestyle.

15. | can manage to carry out physical activity...
Very Rather Rather Very
uncertain uncertain certain certain
a. even during the holidays. 1 2 & 4
b. even if my family discourages me from 1 2 3 4

spending time doing physical activity.

c. even when the weather is very hot. 1 2 & 4



d. even during the rainy season.

e. even if my community does not have exercise
facilities or safe roads for walking

f. even if | have health problems

g. even if no other people around me are doing
exercise or walking



035 (Click to edit)

12. I can manage to carry out physical activity...

Very Rather Rather Very
uncertain uncertain certain certain
a. I can manage to carry out physical activity even during the holidays. (@] @] ] @]
b. I can manage to carry out physical activity even if my family discourages me 'e) 0 0 0
from spending time doing physical activity.
c. I can manage to carry out physical activity even when the weather is very hot. Q O O o]
d. I can manage to carry out physical activity even during the rainy season. (@] @] @] @]
e. I can manage to carry out physical activity even if my community does not ®) o) o) o)
have exercise facilities or safe roads for walking
f. I can manage to carry out physical activity even if I have health problems. (@] [@] [@] Q
g. I can manage to carry out physical activity even if no other people around me ®) e} e} o)
are doing exercise or walking.
Very Rather Rather Very
uncertain uncertain certain certain

B. Stores, facilities, and other things in your
neighbourhood

Q36 (Click to edit)

Approximately how long would it take to get from your
house to the nearest places or locations listed below if you
walked to them? Please select only one for each business or
facility.

1-5 6-10 11-20 | 20-30 | 30+ Don't
min min min min know

2
5]

1 Kiosk/small grocery corner store/ (house shop)

@]
@]
@]
@]
o
@]

2 Supermarket

3 Fruit/vegetable market(food market stalls)

4 Fast food restaurant/ (outlet KFC, McD, Hungry Lion, FISH & CHIPS)

5 Non-fast food restaurant (SPUR, Wimpy, Ocean Basket)

6 Pub or bar (Shebeen)

7 Cinema/theatre

8 Place of worship/faith centre{church, mosque, shrine)

9 Computer/cell phone kiosks (Places for internet or phone calls)

10 Library

11 Schools (primary or others)

12 Your work place or your school (academic institution)

13 Book store(book shop)

14 Health care clinic/hospital

15 Pharmacy/chemist

16 Salon/barber shop(hair dresser)

17 Clothing store(tailoring/fashion/designer shop)

18 Electronics shop

19 Public bus or train stop

20 Taxi or motorbike stop

21 Sports field or court for basketball, soccer, tennis, etc

22 Other outdoor recreation space(park, open space, informal play/recreation
area)

O] OOl Of OOl Ol Ol OO O)lO|C| O] OO O O] O|O| OO
Of OOl O OOl OlO]lO|ClOfOfC| OlO|jO] OlO|lO|C| OO
O] O|C| Of OOl O Ol O|O| C)lO|C| O] OO O OlO|O| OO
O] OOl Of OOl Ol Ol OO O)lO|C| O] OO O O] O|O| OO
o] of|C| ol OolC|l Ol OlO|O|ClO|C|lO]lOf|O]l Ol OlO|O| C|O
O] Oof|C| of olC|l Ol OlO|lO| ClO|C|lO]lOf|O] O OlO|O| C|O




23 Other indoor recreation facilities(recreation center, gymnasium, health or
fitness center)

24 dance or martial arts classes(karate) (@] @] @] (@] o] O

25 Tap/well water, pond, river or stream for fresh water (if plumbing Is in
house, choose "1-‘5" minutes) O O O O @] @]

26 Farm (crop planting/animal herding)places for hunting/ collecting firewood. (@] @] @] (@] @] @]

1-5 6-10 11-20 20-30 30+ Don't
min min min min min know

C. Access to services and places

Q37 (Click to edit)

Please select the answer that best applies to you and your
neighbourhood. Within easy walking distance means within a
10-15-minute walk from your house.

Strongly S hat So hat Strongly
disagree disagree agree agree
1 Stores (shops) are within easy walking distance of my house O O O O
2 There are many places to go, such as food markets and restaurants, within 0 0O 0 0
easy walking distance of my house.
3 It is easy to walk to a transit/transport stop (bus, taxl, motorbike, tricycle, 0 O 0 0
train) from my house.
4 It is easy to walk to an outdoor recreation play space (park, open space, (@] (@] O O
informal play/recreation area) from my house.
5 It is easy to walk to an indoor recreation facility (recreation center, gym, O O O O
health or fitness center) from my house,
6 Places to get essential supplies, like water and firewood, are within easy o) ®) o) o)
walking distance of my house.
7 There are gathering places (community center, king palace, village square, o) ®) e} e}
church/worship places etc.) within easy distance of my house.
Strongly S hat So hat Strongly
disagree disagree agree agree

D. Roads and walking paths in my neighbourhood

Q38 (Click to edit)

Please select the answer that best applies to you and your
neighbourhood.

Strongly | Somewhat | Somewhat | Strongly (Nf:twagf'#z:?;b'e
disagree disagree agree agree roads)

1 The distance to walk to the (closest) next street in my
neighbourhood is usually short (100 meters or less; the O O O O (@]
length of a football field or less)

2 There are many alternative roads (official routes) for getting
from place to place in my neighbourhood. (I don't have to go (@] (@] (@] (@] O
the same way every time.)

3 There are many unofficial routes (walking/foot paths) o o s} o) o
connecting places in my area
4 There are many shortcuts such as foot paths between roads e} e} l®) e} le)
(official routes) in my area.
5 Some roads (official routes) or walking/foot paths (unofficial o) o) o o) o)
routes) in my area are blocked by gates or barriers.
Strongly Somewhat Somewhat Strongly (Nf:twagfﬂgi:;alble
disagree disagree agree agree roads)

E. Places for walking, cycling and playing

Q39 (Click to edit)



Please select the answer that best applies to you and your

neighbourhood

Strongly
disagree

Somewhat
disagree

Somewhat
agree

Strongly
agree

Not applicable
(few official
roads)

1 There are formally provided sidewalks (pedestrian pavements) on
most of the roads (official routes) in my neighbourhood

e}

O

O

2 The sidewalks in my neighbourhood are well maintained (paved,
even, and not a lot of cracks)

0

0

0

3 The sidewalks in my neighbourhood are often blocked by
merchandise, construction materials, parked cars,
gardens/lawns/barricades

4 Sidewalks are separated from the road (vehicle traffic) in my
neighbourhood by parked cars or dedicated parking bays/curbs.

5 There is a grass/dirt strip that separates the roads from the
sidewalks in my neighbourhood.

6 There are signals or crosswalks/zebra crossings to help walkers
cross the busy roads in my neighbourhood

7 There are curb ramps (decline or smooth grades) that go from
sidewalk level to road level at road crossings
(intersections/junctions) in my neighborhood to assist the elderly or
wheel chair/prams users

8 There is enough time for people on foot to cross the road at
crossing points/junctions with traffic lights, signals or robots

9 The roads in my nelghbourhood are well lit (adequate functioning
street lights) at night

10 There are informal places (walk/foot paths) for people to walk in
my neighbourhood

11 The walk/foot paths in my neighbourhood are generally of good
quality (few potholes, ditches, un-evenness, stones, obstructions),
50 It is not difficult to walk there

12 In my neighbourhood/area there are busy roads that are
dangerous to cross

13 There are designated or marked places to bicycle, such as
separate paths or trails, or shared use paths for cycles and
pedestrians in or near my neighbourhood

(@]

0

0

0

0

Strongly
disagree

Somewhat
disagree

Somewhat
agree

Strongly
agree

Not applicable
(few official
roads)

F. Neighbourhood surroundings

Q40 (Click to edit)

Please circle the answer that best applies to you and your

neighbourhood.

Strongly Somewhat Somewhat Strongly
disagree disagree agree agree
1 There are trees along the roads/paths in my neighbourhood [9] [9] [@]
2 My neighbourhood is clean and free of litter, garbage or stagnant water O O O
3 My nelghbourhood is free from bad smells and odors O @] @] (@]
4 There are many beautiful natural sights/views in my neighbourhood @] (@] @] @]
5 There are attractive buildings/houses in my neighbourhood O @) O O
6 My neighbourhood is generally free of unpleasant noises like highways, o) e o) ®)
factories, trains, bars, music/record studios, nightclubs/discotheques etc
7 My neighbourhood is generally free of noticeable pollution and dust, such as o o o o
from traffic or factories
8 There are many pleasant natural sounds in my neighbourhood such as from
birds 0 O 0 @)
Strongly Somewhat Somewhat Strongly
disagree disagree agree agree

G. Safety from traffic




Q41 (Click to edit)

Please circle the answer that best applies to you and your
neighbourhood.

Strongly Somewhat Somewhat | Strongly | Not applicable (few
disagree disagree agree agree official roads)
1 There is so much traffic along nearby roads that it is
difficult or unpleasant to walk or play in my (@] (@] @] @] O
neighbourhood
2 The speed of traffic on most nearby roads in my
neighbourhood is usually slow o o o o o
3 Most drivers exceed the speed limits while driving in
my neighbourhood ) O ) O o
4 Walking or playing is dangerous in my neighbourhood
because of careless or aggressive driving o o o o o
5 It could be dangerous to ride on bicycle in or near my
nelghbourhood because of speed of traffic o O o o o
Strongly Somewhat Somewhat Strongly Not applicable (few
disagree disagree agree agree official roads)
H. Safety from crime
Q42 (Click to edit)
Please circle the answer that best applies to you and your
neighbourhood.
Strongly Somewhat Somewhat Strongly
disagree disagree agree agree
1 There is a lot of crime in my neighbourhood (@] (@] (@] (@]
2 There is too much crime in my neighbourhood to go outside for walks or e} Ie) e} e}
play during the day
3 There is too much crime in my neighbourhood to go outside for walks or
play the night o o o o
4 There are groups of people or gangs (rascals, hooligans, thugs) in my o O o) o)
neighbourhood who make me feel threatened when I go out
Strongly Somewhat Somewhat Strongly
disagree disagree agree agree

Q43 (Click to edit)

Are you are a parent with a child 17 years old or
below?

o}

Yes
0

Q44 (Click to edit)

H.2. If you are a parent with a child 17 years old or below,
please answer these questions:

Somewhat Somewhat Strongly

strongly | jicagree agree agree

disagree

1 1 am worrled about letting my child play outside alone or with friends around
my house (e.g. yard, driveway, apartment common area), because I am afraid of @] (@] o] @]
them being taken or hurt by a stranger




2 1 am worried about letting my child play or walk alone or with friends in my

Q Q o] Q

nelghbourhood and local streets because I am afraid of them being taken or hurt
by a stranger
3 1am worried about letting my child be alone or with friends in a local or nearby 0 le) 0 0
park because I am afraid of them being taken or hurt by a stranger
4 1 am worried about letting my child play or walk in my neighbourhood and local o) ®) e} o)
streets because I am afraid of them being injured by a car

Strongly Somewhat Somewhat Strongly

disagree disagree agree agree

I. Additional individual items

045 (Click to edit)

(Single Items)

Please select the answer that best applies to you and your

neighbourhood.

Strongly Somewhat Somewhat Strongly
disagree disagree agree agree
11 see and talk to people when I am walking in my neighbourhood (@] (@] (@] O
2 There are stray dogs or dangerous animals that scare me In my
neighbourhood O O O 0
Strongly Somewhat Somewhat Strongly
disagree disagree agree agree

[ po Mock Check of conditions

Copyright € 2008-2014 Bryant Research Systems. All rights reserved.



6. Journal instructions to authors

1. Preparing your manuscript

Minimum Submission Requirements

Provide all files needed for peer review, including manuscript text files, figures, & supplemental material.
Manuscript Format: Manuscripts must be typed, double-spaced using a 12-point font, including references, figure
legends, and tables in A4 or letter size. Leave 1-inch margins on all sides.

Number every page except the title page, including figures, tables, and references. Cite each figure and table in textin
numerical order.

Assemble the manuscript in this order: Title Page, Abstract, Text (Introduction, Methods, Results, Discussion),
Acknowledgments, Sources of Funding, Disclosures, References, Figure Legends, Tables, and Figures. (Tables less
than one page in length can be placed in the appropriate location within the manuscript.)

References, figures, and tables should be cited in numerical order according to the first mention in the text.

The total word count consists of Text, References, Tables, and Figures Legends.

Preparing your manuscript

The information below details the section headings that you should include in your manuscript and what information should be within
each section.
Please note that your manuscript must include a 'Declarations' section, including all subheadings (please see below for more
information).

Title page

The title page should:

present a title that should be brief, descriptive, and comprehensible. The title includes, if appropriate, the study
design.Avoid abbreviations, numbers, formulae, punctuation, and puns.

list the full names and institutional addresses for all authors
o if a collaboration group should be listed as an author, please list the Group name. If you would like the namesof the

individual members of the Group to be searchable through their individual PubMed records, please include this
information in the "Acknowledgements" section following the instructions below

indicate the corresponding author
Short title (not to exceed 50 characters, including spaces)
The total word count of the manuscript (including Text, References, Tables, and Figures Legends)

Abstract

The Abstract should not exceed 350 words. Please minimize the use of abbreviations and do not cite references in the abstract.Reports
of randomized controlled trials should follow the CONSORT extension for abstracts. The abstract must include the following separate
sections:

Background: the context and purpose of the study

Methods: how the study was performed and statistical tests used

Results: the main findings

Conclusions: brief summary and potential implications

Trial registration: If your article reports the results of a health care intervention on human participants, it must be
registered in an appropriate registry, and the registration number and date of registration should be instated in this
section. If it was not registered prospectively (before enrollment of the first participant), you should include the words
‘retrospectively registered'.

Keywords

Three to ten keywords representing the main content of the article.

Background

The Background section should explain the background to the study, its aims, a summary of the existing literature, and why this study
was necessary or its contribution to the field.



Methods

The methods section should include:
e design, and setting of the study
e the characteristics of participants or description of materials
e aclear description of all processes, interventions, and comparisons. Generic drug names should generally be
used.When proprietary brands are used in research, include the brand names in parentheses
o the type of statistical analysis used, including a power calculation if appropriate

Results

This should include the findings of the study, including, if appropriate, results of statistical analysis, which must be includedeither in
the text or as tables and figures.

Discussion
This section should discuss the implications of the findings in the context of existing research and highlight the limitations oft he study.
Conclusions

This should clearly state the main conclusions and explain the importance and relevance of the study reported.

List of abbreviations

If abbreviations are used in the text, they should be defined at first use, and a list of abbreviations should be provided.

Preparing tables

When preparing tables, please follow the formatting instructions below.

e Tables should be numbered and cited in the text in sequence using Arabic numerals (i.e., Table 1, Table 2, etc.).

e Tables less than one A4 or Letter page in length can be placed in the appropriate location within the manuscript.

e Tables larger than one A4 or Letter page in length can be placed at the end of the document text file. Please cite
andindicate where the table should appear at the relevant location in the text file to be added in the correct place
during production.

e Larger datasets or tables too wide for A4 or Letter landscape page can be uploaded as additional files. Please see
[below] for more information.

e Tabular data provided as additional files can be uploaded as an Excel spreadsheet (.xIs) or comma-separated values
(.csv). Please use the standard file extensions.

e Table titles (max 15 words) should be included above the table, and legends (max 300 words) should be included
underneath the table.

e Tables should not be embedded as figures or spreadsheet files but should be formatted using your word processing
program's ‘Table object' function.

e Color and shading may not be used. Parts of the table can be highlighted using superscript, numbering, lettering,
symbols, or bold text, the meaning of which should be explained in a table legend.

e Commas should not be used to indicate numerical values.

Preparing figures

When preparing figures, please follow the formatting instructions below.

e Figures should be numbered in the order they are first mentioned in the text and uploaded in this order. Multi- panel
figures (those with parts a, b, ¢, d, etc.) should be submitted as a single composite file containing all the figure's parts.

e Figures should be uploaded in the correct orientation.

e Figure titles (max 15 words) and legends (max 300 words) should be provided in the main manuscript, not in the
graphic file.

e Figure keys should be incorporated into the graphic, not into the legend of the figure.

e Each figure should be closely cropped to minimize the amount of white space surrounding the illustration. Cropping
figures improves accuracy when placing the figure in combination with other elements when the accepted
manuscriptis prepared for publication on our site. For more information on individual figure file formats, see our
detailed instructions.



e Individual figure files should not exceed 10 MB. If a suitable format is chosen, this file size is adequate for extremely
high-quality figures.

e Please note that it is the responsibility of the author(s) to obtain permission from the copyright holder to
reproduce figures (or tables) that have previously been published elsewhere. In order for all figures to be open
access, authors must have permission from the rights-holder if they wish to include images that have been published
elsewhere in non-open access journals. Permission should be indicated in the figure legend, and the original source
included in the reference list.

Figure file types

We accept the following file formats for figures:
e EPS (suitable for diagrams and/or images)
PDF (suitable for diagrams and/or images)
Microsoft Word (suitable for diagrams and/or images, figures must be a single page)
PowerPoint (suitable for diagrams and/or images, figures must be a single page)
TIFF (suitable for images)
JPEG (suitable for photographic images, less suitable for graphical images)
PNG (suitable for images)
BMP (suitable for images)
CDX (ChemDraw - suitable for molecular structures)

Figure size and resolution

Figures are resized during publication of the final full text and PDF versions, which are detailed below.Figures on the
web:

e width of 600 pixels (standard), 1200 pixels (high resolution).

Figures in the final PDF version:
e width of 85 mm for half page width figure
e width of 170 mm for full page width figure
e maximum height of 225 mm for figure and legend
e image resolution of approximately 300 dpi (dots per inch) at the final size

Figures should be designed such that all information, including text, is legible at these dimensions. All lines should be widerthan 0.25
pt when constrained to standard figure widths. All fonts must be embedded.

Figure file compression

e Vector figures should, if possible, be submitted as PDF files, which are usually more compact than EPS files.

e TIFF files should be saved with LZW compression, which is lossless (decreases file size without decreasing
quality) to minimize upload time.

e JPEG files should be saved at maximum quality.

e Conversion of images between file types (especially lossy formats such as JPEG) should be kept to a minimum to
avoid quality degradation.

Preparing additional files

As the length and quantity of data are not restricted for many article types, authors can provide datasets, tables, movies, orother
information as additional files.

All Additional files will be published along with the accepted article. Do not include files such as patient consent forms, certificates of
language editing, or revised versions of the main manuscript document with tracked changes. Such files, if requested, should be sent
by email to the journal’s editorial email address, quoting the manuscript reference number. Please do not send completed patient
consent forms unless requested.

Otherwise, results that would be indicated as "data not shown" should be included as additional files. Since many web links and URLs
rapidly become broken, Environmental Health and Preventive Medicine Central requires that supporting data are included as
additional files, or deposited in a recognized repository. Please do not link to data on a personal/departmental website. Do not include
any individual participant details. The maximum filesize for additional files is 20 MB each, and fileswill be virus-scanned on submission.
Each additional file should be cited in sequence within the main body of text.

If additional material is provided, please list the following information in a separate section of the manuscript text:
e Filename (e.g., Additional file 1)
o File format including the correct file extension for example .pdf, .xls, .txt, .pptx (including name and a URL of an



appropriate viewer if format is unusual)
e Title of data
e Description of data

Additional files should be named "Additional file 1" and so on, and should be referenced explicitly by file name within the body of the
article, e.g., 'An additional movie file shows this in more detail [see Additional file 1]".
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Examples of the Vancouver reference style are shown below.

Web links and URLs: All web links and URLs, including links to the authors' own websites, should be given a reference number and
included in the reference list rather than within the text of the manuscript. They should be provided in full, including both the title of the
site and the URL, as well as the date the site was accessed, in the following format: The Mouse Tumor Biology Database.
http://tumor.informatics.jax.org/mtbwi/index.do. Accessed 20 May 2013. If an author or group of authors can clearly be associated
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