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In guidelines physicians trust? Physician perspective on adherence to
medical guidelines for type 2 diabetes mellitus
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A B S T R A C T

Aims: Adherence to treatment guidelines and treatment success are low in Type 2 diabetes mellitus (T2DM). This
study aims to capture the physician perspective on T2DM guideline adherence and identify levers for increasing
adherence.
Methods: A survey among German physicians captured the perceived value of 4 areas in the national treatment
guideline (NVL), 13 possible barriers, and 9 possible enablers for guideline adherence. Perceived value was
assessed by ranking 4 NVL areas by implementation difficulty and impact on treatment success. Barriers and
enablers were assessed by rating their influence on guideline deviation and adherence. The consistency of results
across subgroups was assessed using Fisher's exact test.
Results: Responses from 46 physicians showed a strong consensus about the value of each NVL area. Physicians
perceived patient inability and demotivation to be the strongest adherence barriers (93%, 78%). All queried
enablers were approved by � 50% of participants. Physicians considered cross-provider collaboration and elec-
tronic therapy decision support as strongest enablers (85%, 80%). Consistency was high between subgroups.
Conclusion: This study suggests that physicians consider patient-related factors to be stronger barriers for guideline
adherence than physician-related factors. Finding opportunities to increase physician buy-in is important for
better guideline adherence. In this study, physicians voiced appreciation for adherence enablers based on digital
solutions to support the care process and to reduce the complexity of therapy decisions.

1. Introduction

Treatment success in diabetes is not satisfactory. Glycemic control,
i.e. achieving target levels of glycated hemoglobin (HbA1c), is low [1, 2].
Internationally, only about 40–60% of patients are achieving glycemic
control [3]. Yet, previous studies have established that even mild hy-
perglycemia, over a longer period, leads to diabetes complications. Also,
early treatment of hyperglycemia has favorable, long term effects on
complications [3, 4].

To address hyperglycemia and diabetes complications, medical
guidelines have been issued. They aim to embed the latest scientific
knowledge and best practices in daily medical practice, to improve
treatment success. Guidelines are formally established in most countries
but implementation success and monitoring of guideline adherence are
lacking [5].

Adherence rates to T2DM guidelines are low, typically at around
40–60%. Often, guideline adherence is measured by assessing which
share of participants has received a lab test or examination (e.g. annual

HbA1c screening, foot examination). In some cases, adherence is
measured longitudinally by assessing whether a treatment algorithm was
followed or by evaluating whether certain structural requirements of the
guideline were met [6, 7, 8, 9].

Achieving guideline-adherent disease management depends on pa-
tient factors, health care system factors, and physician factors. Patient
factors include e.g. health literacy, lifestyle, or awareness of the disease.
Health care system factors include e.g. availability of disease registry,
collaboration among the interdisciplinary care team, or visit planning
and follow-up. Physician factors include e.g. time for patient care, the
ability to set clear treatment goals, and reactive vs. proactive approach to
care [10, 11, 12]. There is much less information available about
physician factors leading to non-adherence than about patient and sys-
tem factors. Physicians have a significant influence on achieving guide-
line adherent care, and thus, treatment success [3].

In Germany, 7.5 M adults (20–79 years) are supposed to have dia-
betes, 90% of them T2DM. An estimated 34% of these cases are
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rock using simultaneous polarization–fluorescence microscopy
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A B S T R A C T

The analysis of the distribution of microfractures and micropores is important to accurately characterise mass
transfer within a rock body. In this paper, a new ‘simultaneous polarization–fluorescence microscopy’ method is
presented, which can be used to analyse the distribution of microscopic voids, including microfractures and
micropores, in granitic rock. In this method, thin sections prepared with fluorescent dye are analysed under a
polarizing microscope equipped with a fluorescent reflected light source. Using both the transmitted and the
fluorescent light sources, both the distribution of microfractures and micropores, and petrographic characteristics
(mineral occurrences) can be determined efficiently and simultaneously. The distribution of microfractures and
micropores observed in images of granites obtained using simultaneous polarization–fluorescence microscopy is
consistent with the distribution observed in backscattered electron images. The low magnification characterisa-
tion of the distribution of microscopic voids also provides targeting for subsequent studies including scanning
electron microscopy under high magnification, chemical analysis, and image processing.

1. Introduction

The characterisation of mass transfer within granitic rock (e.g.
pathway, rate, and direction) contributes to safety evaluations of the
geological disposal of nuclear waste and the geological storage of oil and
natural gas. Microfractures and micropores in minerals act as migration
pathways for mass transfer through granitic rock (e.g. Ishibashi et al.,
2014, 2016b; Yuguchi et al., 2019). Therefore, the characterisation of
microfractures and micropores deduced from both of low- and
high-resolution analyses is important to accurately evaluatemass transfer
within a rock body. High-resolution analyses (e.g. SEM analysis) can
provide the detailed characterisation of microfractures and micropores
(e.g. measurement and parameterization), while lower-resolution
analytical techniques are required to understand their distributions. In
this respect, this study presents an analytical method for evaluating the
distribution of microfractures and micropores based on simultaneous
polarization–fluorescence microscopy as lower resolution analytical
technique.

In a previous study dealing with the analysis of the distribution of
microfractures and micropores, Takagi et al. (2008) described the dis-
tribution of open microfractures in granitic minerals, based on polarized

light microscope (POM) and cathodoluminescence images. Li et al.
(2017) presented a method of fracture characterisation in carbonate rock
using Sony TA-1150 X-ray computed tomography (CT) imagery.
Although the X-ray CT imagery can provide three-dimensional informa-
tion about fractures within a rock sample (e.g. Johns et al., 1993; Ket-
cham et al., 2010; Cnudde and Boone, 2013). A combination of X-ray CT
imagery with the 14C-labelled-polymethylmethacrylate method can
provide three-dimensional distributions of minerals and porosities in
granitic rock at a high-resolution (e.g. Voutilainen et al., 2012; Mazurier
et al., 2016). Method of confocal scanning laser microscopy also can
characterise the three-dimensional fracture network in granite sample
(e.g. Montoto et al., 1995; Men�endez et al., 1999). However, their
methods can be difficult to get access.

Ishibashi et al. (2016a) employed a fluorescence microscope equip-
ped with a polarization system (Leica M205 FA). Based on this system,
they obtained fluorescence microscopy (FLM; excitation wavelength:
450–490 nm, absorption wavelength: >500 nm) and POM images. The
distribution of microfractures and micropores, and petrographic infor-
mation were obtained by overlaying the FLM and POM images using
digital image processing. Yuguchi et al. (2019) described the distribution
and shapes of micropores within altered plagioclase based on
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