
negligible and road safety did not change substantially.
Mobility and access to health services were to improve, with
strong local differences (inequalities): some areas benefitted
from access to the new motorway without being affected by
noise or traffic, while for others it was the opposite.
Stakeholders who participated in the public enquiry were
concerned about the loss of agriculturally and environmentally
valuable land, viewed as a collective cultural asset. Those living
in the vicinity of the bypass expressed anger at the reduction of
the quantity and quality of green areas, which was experienced
as an injustice given their choice to live in a rural area. Our
recommendations related mainly to the pre-existing urban
motorway, where reducing traffic volumes and speeds, as well
as diverting trucks onto the new bypass, had the most
promising effects on health.

Lessons:
Due to its rural localization, the new road had limited health
effects through air pollution, which is the focus of many
transport-related HIAs. Through the analysis of the public
enquiry, the HIA showed that the project generated anger and
distress.
Key messages:
� The substantial investment represented by the new bypass

did not solve pre-existing problems related to environ-
mental health but generated new ones linked to social and
mental health issues.
� Many HIAs miss out on valuable qualitative information

because interviews or focus groups cannot be carried out
with local stakeholders. Secondary analysis of public
consultations can fill this gap.

12.E. Oral session: Diabetes

Using Structural Equation Modelling to Untangle
Pathways of Factors Associated with Type 2 Diabetes

Mingjie Duan
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Netherlands
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Background:
Risk factors for type 2 diabetes (T2D) are multi-facet and
interrelated. We aimed to apply structural equation modelling
to examine and quantify pathways of modifiable risk factors
related to incident type 2 diabetes.
Methods:
Analysis was based on 68 649 participants (35-80 years,
without diabetes at baseline) from the Lifelines cohort study.
We proposed a conceptual model that illustrates the pathways
of risk factors related to incident type 2 diabetes: socio-
economic status (income and education)! lifestyle behaviors
(diet quality, physical activity, TV watching, and smoking)!
clinical markers (blood lipids and obesity status) ! incident
type 2 diabetes. Structural equation modeling was performed
to test this proposed model.
Results:
After a median follow-up of 41 months, 1124 new cases of type
2 diabetes were identified. The best-fitting model indicated
that among all modifiable risk factors included, waist
circumference had the biggest direct effect on type 2 diabetes
(�: 0.213 ), followed by HDL-cholesterol (�: -0.141). Less TV
watching and more physical activity were found to play an
important role in improving clinical markers that were directly
associated with type 2 diabetes. Education had the biggest
direct effects on all lifestyle behaviors.
Conclusions:
Using this innovative approach, our analysis provides a more
nuanced assessment of the interplay of type 2 diabetes risk
factors, compared to traditional risk estimates. Our results
indicated that reducing large waist circumference may be
prioritized as the main target for the prevention of type 2
diabetes, and lifestyle interventions are urgently warranted
with additional support for those with a low education.
Key messages:
� Our study elucidated the multiple causal pathways to type 2

diabetes in a prospective setting.
� Our results identified the most critical targets for future

prevention strategies for type 2 diabetes.

Prevalence and correlates of elevated HbA1c in rural
Zambia: A population-based cross-sectional study

Yukiko Tateyama

Y Tateyama1,2,3, T Techasrivichien2,3, PM Musumari2,3, M Macwan’gi4,
R Zulu4, C Dube5, SP Suguimoto2,3, M Ono-Kihara2,3, M Kihara2,3

1Kyoto University Health Service, Kyoto, Japan
2Global Health Interdisciplinary Unit, Center for the Promotion of
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4Institute of Economic and Social Research, The University of Zambia,
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Background:
Diabetes mellitus (DM) poses a serious challenge to the health
systems in sub-Saharan Africa. In Zambia, the estimated
prevalence of DM among adults was 4.2% in 2016. However,
little is known about its magnitude among the rural
population. To address this gap, we investigated the prevalence
of DM and its correlates among rural residents in Zambia.
Methods:
In 2016, we recruited 690 rural residents aged 25-64 of
Mumbwa district by multistage, clustered, household sam-
pling. Questionnaire survey was conducted along with
anthropometric and biological measurements including
HbA1c. Data analysis was adjusted for complex sampling.
Results:
The prevalence of elevated HbA1c (�5.7) was 41% (Men
34%, Women 48%). DM, defined as HbA1c � 6.5%, was
present in 2.6% of the participants. Sixteen percent of men
and 37% of women were overweight or obese (BMI�25). In
multivariable analysis, high cooking oil intake and obesity
(BMI�30) were associated with higher odds of elevated
HbA1c (adjusted odds ratio [AOR]=1.76 and 3.30), but the
association was inverse for alcohol intake (AOR�0.55). By
gender, obesity was positively associated with an elevated
HbA1c in both genders (AOR= men 6.57, women 2.11).
Secondary education was inversely (AOR=0.52), and high
sugar intake was positively (AOR=1.66) associated with
elevated HbA1c in men. Older age and high cooking oil
intake were positively associated (AOR=1.89 and 2.14), and
alcohol intake (AOR=0.46) was inversely associated with
elevated HbA1c in women.
Conclusions:
More than 40% of rural residents in Zambia had elevated
HbA1c. The risk factor profile was different between
genders. Obesity increased the odds of elevated HbA1c in
both genders, but the odds was disproportionately higher in
men than in women. The reasons for such gender difference
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remain unknown, but we speculate that it might be
explained by the early onset of obesity in women. Such
gender difference should be addressed in health interven-
tions in this population.
Key messages:
� Over 40% of rural residents in Zambia are at risk of

prediabetes or diabetes.
� Health interventions should address the gender difference in

the risk of elevated HbA1c.

Health care renunciation in Tunisian diabetic patients,
2016

Ines Cherif
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Background:
Diabetes management requires access to health care, patient
awareness about hygiene and diet measures, and patient
adherence to prescribed treatment. Health care renunciation
(HCR) can make diabetes management really challenging. We
aimed to determine the prevalence of HCR in diabetic
Tunisian patients and assess associated factors.
Methods:
Data were obtained from the 2016 Tunisian Health
Examination Survey, a household survey stratified at three
degrees. For each household, two people aged 18 and over were
randomly selected. Data were collected using: a household
questionnaire and an individual questionnaire (risk behaviours
and medical history). Diabetic patients were asked whether,
they had renounced any health care service, the last time they
needed to seek healthcare. Data analysis was performed with R
software.
Results:
A total of 880 diabetic patients were included in this survey,
with a mean age of 61�12 years and a sex ratio M/F equal to
0.9. The prevalence of HCR was 4.9% (95% CI [3.3-6.5]),
higher in men (7.4% VS 2.6% in women, p = 0.003) and higher
in urban areas (5.4% VS 3.1 in rural areas, p = 0.09). After
multivariate adjustment (taking into consideration age,
gender, profession, health insurance and place of residence as
independent variables), having no health insurance and being
aged more than 50, were significantly associated to HCR, with
adjusted Odds Ratios equal to (3.8, 95% CI [1.4-9.2]) and (3.4,
95% CI [1.9-10.1]), respectively.
Conclusions:
Our study has highlighted a relatively low prevalence of HCR
compared to literature data (4.9% VS 10-15%), explained
mostly by methodological differences regarding HCR assess-
ment. HCR in diabetic patients is mostly explained by
economic reasons, which show how important is a better
organisation of Tunisian public health system to ensure equity
in access to health care.
Key messages:
� Health care renunciation in diabetic Tunisian patients is

explained mainly by financial reasons (having no health
insurance).
� Moving further towards improving universal health cover-

age is a key pillar in the proper management of chronic
diseases such as diabetes.

Patient-assessed quality of care in type 2 diabetes in
a German nationwide health survey 2017

Jens Baumert
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Background:
Patient-assessed quality of chronic illness care is important to
guide medical care for patients with diabetes and other
complex chronic diseases, but information from epidemiolo-
gical studies is scarce. Thus, we examined self-assessed quality
of care among adults with type 2 diabetes (T2D) based on a
population-based design.
Methods:
The study population was drawn from a nationwide survey on
diabetes-related knowledge and information needs conducted
in Germany in 2017 and included participants aged �18 years
with known type 2 diabetes (T2D) in the last 12 months
(n = 1,328). A German short version of the ‘‘Patient assessment
of chronic illness care (PACIC-DSF)’’ consisting of 9 items
based on 5-point Likert scale was applied to assess self-
reported quality of care in diabetes which was operationalized
by a standardized PACIC sum score ranging from 1 to 5.
Linear regression with different stages of adjustment was
applied to assess the association of basic characteristics and
diabetes-related factors with the PACIC score.
Results:
Quality of care was assessed less favorably by women than by
men (PACIC score: 2.38 vs. 2.47) overall and decreased along
with age. The PACIC score significantly increased in
participants with insulin use (�= 0.16, p = 0.024), ever
participating in a diabetes education program (�= 0.33,
p < 0.001), following a diet plan at least once a week
(�= 0.33, p < =0.001) as well as performing daily self-
examination of feet (�= 0.14, p = 0.023), self-control of
blood glucose (�= 0.34, p < 0.001), and being physically
active for at least 30 min (�= 0.21, p < 0.001) compared to
participants without the respective trait.
Conclusions:
Self-assessed quality of care by adults with known T2D from
this population-based study is moderate and seems lower
compared to findings from clinical studies.
Key messages:
� An active involvement of people with type 2 diabetes into

the implementation of care is essential and may contribute
to improved self-perceived quality of care.
� To identify and overcome obstacles in diabetes care based on

the patient’s perspective remains a public health challenge.

The effect of COPD on length of stay and in-hospital
mortality of diabetic patients

Giuseppe Di Martino
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Background:
Chronic Obstructive Pulmonary Disease (COPD) is a pre-
ventable and treatable disease characterized by persistent
respiratory symptoms and airflow limitation. It is currently
one of the leading cause of death worldwide. Metabolic
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