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ARTICLE INFO ABSTRACT

Keywords: Objectives: Health impacts of climate change are becoming increasingly apparent and require adaptation in the
Climate'Chaﬂge healthcare sector. We aimed to identify behavioural determinants among physicians in outpatient practices for
Adaptation the implementation of climate change adaptation measures with a focus on heat.

Primary care
Mixed methods
Climate resilience
Health system

Study design: We employed a sequential explanatory mixed-methods design with an online cross-sectional survey
and focus group discussions (FGD).

Methods: Data were collected in a physician network in Germany, from April to May 2023. We used Protection
Motivation Theory (PMT) as a theoretical model to assess behavioural determinants for the implementation of
eight climate change adaptation measures in outpatient practices. Data were analysed using descriptive statistics
and logistic regressions and qualitative content analysis for the FGDs.

Results: 67 physicians participated in the survey (62.6 % response rate). On average, physicians reported
implementing three out of eight proposed adaptation measures, 91.0 % implemented at least one. In the
regression analyses, self-efficacy was a significant predictor for adjusting medication, adjusting schedules, and
protecting buildings from heat. Response-efficacy was a significant predictor for educating oneself and the team,
informing patients, and advising on active cooling. The FGDs with 18 physicians provided insights into aspects
influencing self-efficacy, i.e. lack of time, and response efficacy, i.e. patients’ adherence to physicians’ recom-
mendations. They also revealed that perceived responsibility for a measure was another determinant outside of
PMT.

Conclusion: This study highlights the need to improve physicians’ self-efficacy to implement measures, for
example by offering clear guidelines. Moreover, it stresses the need to further investigate the effectiveness of
single adaptation measures.

1. Introduction prepared for climate change impacts such as an increasing burden of
adverse health effects of heat.” To guide healthcare systems, the World

Climate change affects healthcare systems by causing changes in the Health Organisation has developed a framework for building
burden of disease and damage to health system infrastructure, which climate-resilient and low carbon health systems.” One of the frameworks
reduces health system capacity.' In Europe and Germany, heat is one components is a climate-smart health workforce, requiring capacity
major health threat of climate change, especially due to the ageing of building among healthcare workers. This includes enabling health pro-
societies.>® fessionals to inform patients on climate-adaptive health behaviour.’
Globally and in Germany, health systems are not adequately Given that the average German citizen contacts an outpatient physician
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at least once a year,6 outpatient physicians are an important source for
climate-related health information’-® In a qualitative study with physi-
cians in Germany, four fields of action were identified, in which physi-
cians can change their health care practice to protect the health of
elderly from adverse health effects of heat: adjust practice procedures,
adapt medication, communicate risks and preventive action and involve
the wider social and care network for pro-active contact during heat
waves.”!? Wider frameworks, such as the WHO guidance for climate
resilient and environmentally sustainable health care facilities include a
wider focus on building capacity and strengthening preparedness for
climate-related health risks.'!

Awareness for climate change adaptation in outpatient medical
practices in Germany seems to be mixed with some practices taking an
active role in climate change adaptation and others reacting passively on
upcoming hazards.'? In paediatric outpatient practices in Germany,
building-related adaptation measures were commonly implemented
whilst providing patient information on the impacts of climate change
was less common.'® Identified barriers for the implementation of
climate change adaptation measures include lack knowledge, materials,
and clinical guidelines.'?'* Yet, few studies apply a theoretical model
from the behaviour change literature to understand health professionals
behaviour with regard to climate change adaptation in outpatient care.

Protection Motivation Theory (PMT)'° has been suggested as a
suitable theoretical model to explain climate change adaptation be-
haviours.'® PMT postulates that engagement in protective health be-
haviours depends on two aspects: (1) an individual’s threat appraisal,
that is the extent to which they perceive the health problem to be severe
(“perceived severity”) and the extent to which they perceive themselves
to be vulnerable to it (“perceived vulnerability”); (2) an individual’s
coping appraisal, that is the extent to which they perceive a certain
protective behaviour to be effective in protecting their health (“response
efficacy”) and the extent to which they believe they are able to engage in
it (“self-efficacy”).'® This study used PMT to identify behavioural de-
terminants for the implementation of climate change adaptation mea-
sures among physicians in outpatient practices. Specific objectives of
this study were (1) to determine what kind of adaptation measures
physicians are already implementing and (2) to identify behavioural
determinants for the implementation of these measures based on PMT.

2. Methods
2.1. Study design and study setting

We applied an explanatory sequential mixed-methods design using a
quantitative cross-sectional survey followed by qualitative focus-group
discussions (FGD). The qualitative part was designed after preliminary
analysis of the quantitative survey to help explain survey results.

The sample consisted of physicians within the practice network
“Gesundheitsnetz Qualitat und Effizienz eG” (QuE) in Nuremberg,
Germany. Physician or practice networks are regional associations of
physician, which try to optimize care through fostering local coopera-
tion and quality management. The QuE is organized as a cooperative and
runs a joint network office, which coordinates quality assurance mea-
sures, information campaigns, and activities relating to the interests of
the practices and patients. The QuE had addressed climate change and
health issues, especially with regard to heat health and environmental
sustainability in educational events (e.g. medical quality circles) and
information campaigns before the project.

2.2. Quantitative data collection and sampling

The survey was conducted online between April 17th and May 26th
2023. We aimed for a full population sampling defining the QuE
physician network as our target population. We e-mailed the link to all
107 physicians in 63 outpatient practices of the physician network and
advertised the survey through newsletters. Physicians who had not
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responded to the survey received up to five reminders, including indi-
vidual e-mails or a phone call.

2.3. Quantitative survey

As there was no standardized tool available to assess the research
questions, we developed a new survey aimed at assessing the relevant
variables. We reviewed published surveys and integrated existing items
where appropriate. The survey comprised 53 items (see Appendix 1.) For
the present study, we analysed a subset of 39 items: We assessed soci-
odemographic factors (age, gender), climate change attitude (using Six
Americas Super Short Survey, SASSY'”) and professional factors
(specialisation, professional responsibility'® and experienced climate
impact on work). Furthermore, we investigated the implementation
status (yes, no, partly) of eight specific adaptation measures depicted in
Table 1 (Appendix 1 Items F-M1). Those adaptation measures were
derived from a qualitative study with general practitioners (GPs) in
Germany, which defined concrete adaptive measures for out-patient
practices, focused on protecting elderly patients from heat®!°
(Table 1). The adaptive measures from this work were reviewed and
refined by the research team consisting of health care and global health
researchers, medical doctors, a practicing GP, psychologists and a so-
ciologist with regard to their context-specificity and behavioural
component for the physician. We preferred those measures over more
general measures of climate-resilience in health care facilities, because
they related directly to the lived experience of the physicians with re-
gard to their professional behaviour for climate change adaptation in
their outpatient practice. For the formulation of the measures, we
decided to speak of hot days and heatwaves as both can be a risk to
health.

As the investigated adaptation measures primarily respond to
extreme heat, we investigated threat appraisal of heat by assessing
‘perceived severity’ of impacts of hot days and heat waves on health
(Appendix 1 Item C2) and ‘perceived vulnerability’ of patients
(Appendix 1 Item E4.1). Coping appraisal (2) was operationalized by
assessing ‘perceived response efficacy’ (Appendix 1 Items F-M2) and
‘perceived self-efficacy’ (Appendix 1 Items F-M3) for each of the eight

Table 1
Overview of the eight climate adaptation measures investigated in this study.

Adaptation measure Abbreviation

In my/our practice, building-related heat protection
measures are implemented (e.g. shading through
shutters on the external facade).

I regularly advise my patients on the specifics of taking
and storing medication on hot days and heatwaves
and adjust medication plans if necessary (e.g.
antihypertensives, diuretics, insulin).

Tadvise my older patients to engage in active cooling on
hot days and during heatwaves, e.g. by taking cool
showers, cold arm and foot baths or cold compresses.

I inform patients and their relatives about the health
effects of climate change and appropriate protective
measures (e.g. adapting behaviour during
heatwaves).

I educate myself and my team about the health effects Educate myself and my
of climate change and appropriate health protection  team
measures.

My/our practice adapts its schedules to hot days and
heatwaves in the summer months, e.g. by having
earlier or later consultation times and cancelling
stressful procedures for high-risk patients.

1 sensitize relatives of vulnerable patients to heat risks
and encourage them to visit or call patients daily on
hot days and during heatwaves to enquire about their
well-being and provide assistance if necessary.

My/our practice informs patients via the available
channels (e.g. notices, website, newsletter), about
official heat warnings from the ‘German Weather
Service’ and appropriate protective measures.

Implement building-
related measures

Advise on medication

Advise on active cooling

Inform patients

Adjust schedules

Sensitize relatives

Communicate heat
warnings
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adaptation measures in Table 1. Fig. 1 depicts how we applied PMT to
this research context. For adaptation measures where patients’ adher-
ence to the advice (advise on active cooling, sensitize relatives, and advise
on medication) is important for their efficacy, we also assessed perceived
patient adherence as potential confounding variable.

The research team developing the survey consisted of psychologists,
general practitioners, public health researchers, sociologists, and
administrative staff of the physician network QuE. A pre-test was con-
ducted with six physicians not related to the study.

2.4. Quantitative analysis

We used descriptive statistics to analyse sociodemographic factors,
professional factors, adaptation measures, and PMT variables. To iden-
tify participants’ climate change attitude, we segmented participants
into the six SASSY types with the online tool provided.'”

We assessed the fit of PMT for predicting adaptive behaviour by
physicians in outpatient care using logistic regression analyses, one for
each adaptation measure. The outcome variable was implementation of
the respective adaptation measure, re-coded into dichotomous variables
combining the responses “no” and “partially” to “no”. The predictor
variables were ‘perceived severity’, ‘perceived vulnerability’, ‘perceived
self-efficacy’, and ‘perceived response efficacy’ according to PMT (see
Fig. 1, Appendix 1). In the regression models for advising on active
cooling, sensitizing relatives and advising on medication, patient adherence
was identified as a potential confounder in advance and added to the
model. We conducted bi-variate analysis between other co-variates (age,
gender, SASSY, speciality, professional responsibility, perceived impact
on work) and the PMT variables. However, due to low sample size and
unclear patterns of association, we refrained from adding other variables
to the model. Data were analysed using IBM SPSS statistics V.27 and
statistical significance was assumed at a level of significance of p = 0.05.

2.5. Qualitative data collection and analysis

FGD were conducted in person in September 2023. Asthe surveys had
been anonymous, we were not able to contact physicians based on their
answers in the survey. Therefore, we conducted the FGD with a conve-
nience sample of physicians, who voluntarily agreed to participate in a
series of meetings within a wider research project, called AdaptNet
(Adaptation and networking of general and specialist care with regard to
the health effects of climate change). We developed the semi-structured
interview guide based on preliminary quantitative results, therefore the

Perceived severity

of health effects of heat

Threat appraisal

Perceived

vulnerability

of patients towards heat

Response efficacy

of each adaptation measure

Coping appraisal

Perceived self-

efficacy

of each adaptation measure
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guide is presented in the results section. We transcribed the FGD
verbatim and analysed the transcripts using content analysis with both a
deductive and inductive approach,'® supported by NVivo 14 (Lumi-
vero). We developed categories deductively based on the quantitative
results and the interview guide, while the codes were developed
inductively.

3. Results
3.1. Quantitative results
3.1.1. Descriptive results

3.1.1.1. Socioeconomic characteristics, climate change attitude and pro-
fessional characteristics. A total of 67 physicians (62.6 % response rate)
responded to the survey. All responses were included in the analysis.
Most (71.6 %) physicians were older than 50 years and the sample was
slightly male-dominated (58.2 %). 44.8 % were specialist physicians,
and 55.2 % were general practitioners. According to the SASSY, 61.2 %
had an alarmed and 29.9 % had a concerned attitude towards climate
change. 6 % were cautious and 3 % were doubtful about climate change
(Table 2). Most physicians (somewhat) agreed that they have the re-
sponsibility to protect their patients from the health effects of climate
change (73.1 %). More than half reported experiencing the impacts of
climate change in their daily practice (53.8 %).

3.1.1.2. Implementation of adaptation measures. On average, physicians
reported implementing three of the eight proposed adaptation measures.
91.0 % implemented at least one, and 4.5 % implemented all measures.
The most frequently implemented measure was implementing building-
related measures (77.6 %), whilst the least frequently implemented
measure was communicating heat warnings (10.5 %) (Fig. 2). Of note is
the frequent response of “partially”. Particularly for sensitizing relatives,
informing patients, and educating myself and my team more than 40 %
indicated this response.

3.1.1.3. Protection Motivation Theory variables. ‘Perceived severity’ was
high, with 95.5 % agreeing or somewhat agreeing that hot days and heat
waves negatively affect people’s health. For ‘perceived vulnerability’,
91.4 % of physicians indicated that they perceive heat-related health
threats to be significant or somewhat significant for their patients’
health today.

Regarding response efficacy, 32.8 % of physicians (somewhat)

Protection Protective health
motivation behaviours

(- tenti ) Implementation of each
Udindlely adaptation measures

Fig. 1. Protection Motivation Theory by Rogers, 1963, applied to the research context of this study.
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Table 2
Sociodemographic characteristics and climate change attitude (SASSY) of survey
(n = 67) and FDG sample (n = 18).

Survey N (%) FGDs N (%)

Gender 65 (97.0 %) 18 (100 %)
Female 26 (38.8 %) 7 (38.9 %)
Male 39 (58.2 %) 11 (61.1 %)
Other 0 0 (0 %)
Missing 2 (3.0 %) 0 (0 %)

67 (100 %)
37 (55.2 %)

18 (100 %)
13 (72.2 %)

Medical specialisation
General Practitioner

Other Speciality 30 (44.8 %) 5 (27.8 %)
Missing 0 (0.0 %) 0 (0.0 %)
Age 65 (97.0 %) 18 (100 %)

<30 0 0 (0 %)
30-39 3 (4.5 %) 0 (0 %)
40-49 14 (20.9 %) 2(11.1 %)
50-59 24 (35.8 %) 7 (38.9 %)

>60 24 (35.8 %) 8 (44.4 %)
Missing 2 (3.0 %) 1 (5.6 %)

SASSY 67 (100 %) Not assessed
Alarmed 41 (61 %) -
Concerned 20 (29.9 %) -
Cautious 4 (6.0 %) -
Doubtful 2 (3.0 %) -
Dismissive 0 -
Disengaged 0 -
Missing 0 -

agreed that the measures are suitable for protecting their patient’s
health for all suggested adaptation measures. Agreement to response
efficacy was highest for implementing building-related measures (88.1 %)
and lowest for adjusting schedules (56.7 %). Self-efficacy for engaging in
suggested adaptation measures was high, with 94 % (strongly) agreeing
that they and their practice team are able to implement at least one of
the measures and 71.6 % indicating the same for five or more measures.
Agreement to self-efficacy was highest for implementing building-related
measures (86.5 %) and lowest for adjusting schedules and communicating
heat warnings (55.2 % and 55.3 %, respectively).

3.1.1.4. Perceived patient adherence. We found that 53.7 % (somewhat)
agreed that patients adhered to their advice regarding advice on medi-
cation, 43.3 % (somewhat) agreed that patients adhered to advice on
active cooling and 38.8 % (somewhat) agreed that someone would

Implement building-related measures
Advise on medication

Advise on active cooling

Inform patients

Educate myself and my team

Adjust schedules

Sensitize relatives

Communicate heat warnings

0% 10%
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regularly contact the patient in question when physicians sensitized rel-
atives. Table 3 summarizes the mean agreement to perceived response
efficacy, self-efficacy, and patient adherence for the eight adaptation
measures under study.

3.1.2. Regression model

In order to analyse if and how variables derived from PMT are
associated with the implementation of the eight adaptation measures,
we conducted eight logistic regression models. All assumptions for a
logistic regression were met (see Appendix 3).

For all adaptation measures except communicating heat warnings, the
models show good fit to the data, indicating that, taken together, the
independent variables (severity, vulnerability, response efficacy, self-
efficacy) have an effect on the dependent variable (self-reported
implementation of adaptation measure). Nagelkerk’s R? shows that most
variance can be explained for adjusting schedules (R?> = 0.684), whilst
least variance is explained for implementing building-related measures (R?
= 0.323). The implementation of communicating heat warnings was a rare
event with near perfect correlation to predictors, therefore a regression

Table 3
Average agreement to coping appraisal variables (response efficacy, self-
efficacy) and patient adherence for eight adaptation measures.

Perceived
response efficacy

Perceived self-
efficacy (mean;

Adaptation
measure

Perceived patient
adherence (mean;

standard (mean, standard standard
deviation) deviation) deviation)
Educate myself 3.9 (1.00) 3.87 (0.97)
and my team
Inform patients 4.22 (0.97) 4.24 (1.00)
Sensitize relatives 3.51 (1.30) 4.19 (0.94) 3.18 (1.09)
Advise on active 4.16 (1.07) 4.18 (0.92) 3.43 (0.97)
cooling
Advise on 4.03 (1.33) 3.43 (0.97) 3.61 (0.97)
medication
Adjust schedules 3.57 (1.33) 3.72(1.19)
Implement 4.42 (1.12) 4.49 (0.88)
building-related
measures
Communicate 3.45(1.31) 3.67 (1.26)

heat warnings

*All items are responded to a five-point Likert-scale ranging from 1 “disagree” to
5 “agree”.

20% 30% 40% 50% 60% 70% 80% 90% 100%

Hyes Mpartially Eno

Fig. 2. Stacked bar chart showing the percent of physicians who have, have partially, and have not engaged in the adaptive measures.
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model could not plausibly be fit. Where predictors were significant, they
were positively associated with the outcome. Perceived response effi-
cacy was a statistically significant predictor for educating myself and my
team (p = 9.452, p = 0.002), informing patients (f = 4.178, p = 0.020),
sensitizing relatives (f = 3.054, p = 0.021), advising on active cooling (p =
6.797, p = 0.001), and adjusting schedules (f = 7.461, p = 0.032).
Perceived self-efficacy was a significant predictor for sensitizing relatives
(B = 2.060, p = 0.034), advising on medication (f = 4.991, p = 0.005),
adjusting schedules (f = 6.057, p = 0.037), and building-related measures
(B = 2911, p = 0.011). Neither perceived severity nor perceived
vulnerability added significantly to the prediction of adaptation mea-
sures, with the exception of advising on medication (perceived severity:
= 4.295, p = 0.022). The results of the logistic regression analyses are
presented in Table 4.

Stepwise regression showed that for sensitizing relatives, patient
adherence (f = 3.11, p = 0.021) was a significant predictor, causing
response efficacy (f = 2.044, p = 0.274) and self-efficacy (f = 1.351, p
= 0.485) to no longer be significant. For advising on active cooling the
addition of patient adherence was significant (p = 2.830, p = 0.032) but
did not significantly change other predictors. For advising on medication
the addition of patient adherence was insignificant.

3.2. Quantitative results as a starting point for deeper qualitative insights

A main finding of the quantitative results was that whilst response
and self-efficacy were significant predictors of implementation of
adaptive adaptation measures, measures with similar response or self-
efficacy differed in their implementation frequency. Therefore, we
aimed to deepen our understanding of coping appraisals for different
adaptation measures and identify potential other factors beyond PMT
that influence implementation. Descriptive results of three adaptation
measures (informing patients, sensitizing relatives, communicating heat
warnings) were selected that differed in levels of coping appraisal and

Table 4

Public Health 249 (2025) 106046

implementation, and we confronted physicians with these contrasting
results. As many physicians had indicated a partial implementation of
certain adaptation measures, we also asked about the meaning of
“partially” (see Fig. 2).

3.3. Qualitative results

The two FGD lasted 40 min each and were conducted with a sample
of 18 physicians, which was male-dominated (60 %) with an average age
of 60 years. Most participants (72 %) were general practitioners and/or
internal specialists, while other specializations included surgeons,
neurologist or psychiatrists (Table 2).

3.3.1. Coping appraisal and other factors influencing implementation

A commonly mentioned reason for low self-efficacy in informing pa-
tients was lack of time. It was emphasized that it was more feasible to
inform patients during scheduled appointments than during emergency
consultations. Patient information materials were perceived as enabling,
however, some physicians noted that they did not have such materials.
Another reason for lower self-efficacy was perceived lack of guidelines
on whom to advise. Similarly, self-efficacy regarding sensitizing relatives
was impaired by a lack of time and uncertainties about how to contact
relatives. Being in direct contact with relatives, for example, during
home visits or because the relatives themselves were patients in the
same practice was mentioned as helpful. Confidentiality was also cited
as a barrier to sensitizing relatives.

Perceived response efficacy for informing patients was decreased by
doubts about the impact on patient behaviour. Similarly, trusting that a
patient understands the given information was mentioned as a facili-
tator. For sensitizing relatives, it was added that not all patients had rel-
atives who were able to implement this measure, which was seen as a
factor reducing response efficacy. Physicians explained that low
response efficacy for communicating heat warnings was due to their

Logistic stepwise regression analysis table showing the exponentiated coefficient Exp(b), 95 % confidence intervals and significance value p for each coefficient for

Steps 1 and 2.

Variable Educate myself and my team Inform patients Sensitize relatives Advise on active cooling
Exp(b) (95 % CI) P Exp(b) (95 % CI) p Exp(b) (95 % CI) P Exp(b) (95 % CI) P

1 Perceived severity 1.024 (0.136; 7.703) 0.981 0.334 (0.072; 1.546) 0.161 0.494 (0.099; 2.459) 0.274 0.607 (0.116; 3.193) 0.556
Perceived vulnerability 1.084 (0.295; 3.985) 0.904 1.089 (0.367; 3.23) 0.878 1.297 (0.456; 3.69) 0.485 1.082 (0.353; 3.319) 0.890
Response efficacy 9.452 (2.321; 38.487) 0.002 4.178 (1.251; 13.957) 0.020 3.054 (0.854; 10.925) 0.021 6.797 (2.179; 21.2) 0.001
Self-efficacy 3.368 (0.954; 11.89) 0.059 2.466 (0.863; 7.046) 0.092 2.06 (1.002; 4.236) 0.034 1.619 (0.757; 3.463) 0.214

2 Perceived severity 0.749 (0.132; 4.244) 0.744 0.626 (0.114; 3.444) 0.590
Perceived vulnerability 1.16 (0.36; 3.739) 0.804 1.609 (0.435; 5.954) 0.476
Response efficacy 2.044 (0.568; 7.362) 0.274 4.319 (1.366; 13.654) 0.013
Self-efficacy 1.351 (0.581; 3.146) 0.485 1.519 (0.654; 3.532) 0.331
Patient adherence 3.011 (1.185; 7.65) 0.021 2.83 (1.092; 7.335) 0.032
Constant 0.000 0.005 0.003 0.106 0.000 0.034 0.000 0.007

Hosmer-Lemeshow-Test
Model summary

X2 (8) = 6.784, p = 0.560
R? (Nagelkerk) = 0.600;
X2 (4) = 34.943, p < 0.001

X2 (6) = 3.131, p 0.792
R? (Nagelkerk) = 0.411;
X2 (4) = 24.491, p < 0.001

X2 (7) = 2.051, p = 0.957
R? (Nagelkerk) = 0.395;
X2 (5) = 20.045, p = 0.001

X2 (7) = 12.480. P = 0.086
R? (Nagelkerk) = 0.523;
X2 (5) = 33.306, p < 0.001

Communicate heat warnings®

Adjust schedules

Protect building from heat

Variable Advise on medication
Exp(b) (95 % CI) p
1 Perceived severity 0.137 (0.137; 0.021) 0.038
Perceived vulnerability 1.408 (1.408; 0.454) 0.554
Response efficacy 1.471 (1.471; 0.391) 0.568
Self-efficacy 4.991 (4.991; 1.626) 0.005
2 Perceived severity 0.103 (0.015; 0.726) 0.023
Perceived vulnerability 1.998 (0.563; 7.092) 0.284
Response efficacy 1.252 (0.292; 5.373) 0.763
Self-efficacy 4.295 (1.371; 13.455) 0.012
Patient adherence 2.293 (0.912; 5.765) 0.078
Constant 0.081 0.565

Hosmer-Lemeshow-Test
Model summary

X2 (7) = 3.264, p = 0.860
R? (Nagelkerk) = 0.541;
X2 (5) = 34.878, p < 0.001

Exp(b) (95 % CI) p

4.541 (0; 0) 1.000
0.889 (0.125; 6.31) 0.906
7254888.056 (0; 0) 0.996
9634082.906 (0; 0) 0.995
0.000 0.996

X2 (7) = 0.000, p = 1
R? (Nagelkerk) = 0.570;
X2 (4) = 21.844, p < 0.001

Exp(b) (95 % CI) P

0.195 (0.023; 1.62) 0.130
0.641 (0.122; 3.382) 0.600
7.461 (1.184; 47.018) 0.032
5.882 (1.208; 28.642) 0.028
0.000 0.206

X2 (7) = 1.195, p = 0.991
R? (Nagelkerk) = 0.684;
X2 (4) = 41.753, p < 0.001

Exp(b) (95 % CI) p

0.205 (0.031; 1.365) 0.102
2.282 (0.651; 7.996) 0.197
1.002 (0.407; 2.47) 0.996
2.911 (1.282; 6.61) 0.011
2.168 0.834

X2 (5) = 6.611, p = 0.251
R? (Nagelkerk) = 0.323;
X2 (4) = 15.931, p = 0.003

 Rare event and near perfect correlation with predictors, therefore a regression is not suitable.
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perception that practices had a lower reach compared to other entities
such as mass media. Moreover, one physician thought response-efficacy
to be low, because he doubted the accuracy of official heat warnings, as
the local weather station was located in a cooler rural area.

Regarding other factors outside of PMT, physicians’ professional
responsibility for adaptation measures was discussed. Some physicians
mentioned that they do not perceive communicating heat warnings,
sensitizing relatives, informing patients, and other measures addressed in
the survey to be their primary responsibility. It was stressed that when
time was limited, immediate health concerns of patients had to be
prioritized over, for instance, sensitizing relatives. Another issue that
received attention in the FGDs was patient autonomy. For instance,
sensitizing relatives was perceived as paternalizing patients and their
relatives. The absence of reimbursement was also identified as an
obstacle to sensitizing relatives.

Table 5 shows quotes from exemplary subcategories. All sub-
categories including illustrative codes are collated in Appendix 5.

3.3.2. “Partially” implementing measures

The item “are you implementing this measure” was often responded to
with “partially”. Physicians explained that this meant that measures
were not always or not sufficiently implemented. Reasons for this were
related to the patients (e.g., only implemented for patients with risk
profiles), the outpatient facility (e.g., implemented depending on the
time capacity on different days), or the measure itself (e.g., only parts of
the measure were implemented). Fewer physicians said that “partially”
could also mean that the measure was not implemented because they
“maybe did not want to say ‘no’” (FGD 2) or would like to implement the
measure but are currently unable to do so.

4. Discussion
4.1. Summary

Physicians in this study implemented an average of three out of the
eight suggested adaptation measures, most frequently building-related
measures, advising on medication and advising on active cooling. PMT could
explain some variation in the implementation of adaptation measures,
and perceived response- and self-efficacy were identified as important
determinants. The qualitative results indicated that for self-efficacy lack
of time and clear guidelines hindered implementation. For response
efficacy, physicians mentioned low perceived patient adherence as a

Table 5
Quotes illustrating the aspects mentioned.

Main Exemplary subcategory Illustrative quote
category
Self-efficacy ~ Lack of guidelines “There is no guideline, it is very

individual who we, for whom we take
the time.” (FGD 2)

Response Patient adherence to “There are so many old people, and
efficacy physicians’ most of them have dementia, which
recommendations means that even measures don’t work.
You call them, they turn round and still
don’t drink.” (FGD 2)
Other Missing sense of “[...] but we haven’t done that [?] with
factors responsibility the heat warnings or anything like that,

but I think that the patient himself will
ultimately receive the information via
the press and other sources when the
time comes for it [heat wave] to
happen.” (FGD 1)

,.I also believe that this would meet with
at least some rejection. In the sense of
‘what do they want to tell me to do with
my grandma? Understanding it as a
kind of paternalism. Nobody would
want that.” (FGD 1)

Violation of patients’
autonomy
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reason against implementation. Unclear professional responsibilities
and issues of patient autonomy were additional barriers.

4.2. Interpretation of mixed-methods results within existing literature

Higher perceived self-efficacy significantly increased the likelihood
of advising on medication, adjusting schedules, and implementing building-
related measures. For informing patients and advising on medication, qual-
itative results identified lack of time and guidelines as factors reducing
self-efficacy. This is in line with previous studies.'? ' Self-efficacy can
be increased by providing best practice examples and step-by-step
guidelines.”” Therefore, heat health adaptation measures should be in-
tegrated into medical curricula and trainings of physicians including
concrete guidance material.

Higher perceived response efficacy increased the likelihood of
informing patients and advising on active cooling. Indeed, the available
evidence on the effectiveness of individual heat adaptation measures is
limited and methodologically challenging.?"?* Nonetheless, heat health
action plans that include concrete adaptation measures in healthcare
have proven to be effective.21 In our sample, perceived response effi-
cacy for informing patients and advising on active cooling was already
relatively high. Yet, as our sample had been sensitized for heat health,
this is unlikely to be generalizable to all outpatient physicians in Ger-
many. Therefore, heat training for physicians should include evidence of
the effectiveness of implementing adaptation measures to increase
perceived response efficacy and, subsequently, implementation.

Perceived patient adherence was found to increase the likelihood of
advising on active cooling and sensitizing relatives, and was mentioned as
important for informing patients in the FGDs. So, whether physicians
believed that their patients or patients’ relatives would follow advice
about active cooling or contacting relatives regularly during heat waves
made a difference to physicians’ implementation. In contrast Kemen
et al. found no difference in heat adaptation behaviour during extreme
heat between seniors in Cologne, Germany who had and those who had
not consulted their GP about heat adaptation.’® Yet, well-designed
implementation studies are needed, which test the effects of different
methods and contents of heat health communication by physicians on
patients’ behaviours.

Although most physicians agreed that they were responsible for
protecting patients from the health effects of climate change, the FGD
revealed that they did not feel responsible for all suggested measures.
Specifically, physicians thought that other stakeholders are better
positioned for communicating heat warnings. It seems sensible that phy-
sicians’ limited time resources should be used for specific behavioural
and medical advice during heat waves. Other stakeholders, such as news
and weather services, have been identified as suitable for communi-
cating short-term heat warnings.>’ Heat health action plans should
indicate clear responsibilities and limit those of health professionals to
activities that are clearly within their professional field.

As another factor outside of PMT, violating patient autonomy was
mentioned as a reason for not engaging in sensitizing relatives. While a
study on perception of heat health plans by elderly people in the did not
explicitly report on patients’ views on “heat buddies”, some respondents
said that heat health action plans are intrusive UK or patronising.”> On
the other hand, voluntary “buddy-systems” (measures that support
personal contact for vulnerable populations during heat waves) are
recommended”® in heat health action plans®’ and have been found to be
effective.”’ Therefore, communication with patients and their relatives
should emphasise the measures’ health benefits while allowing auton-
omy in the specifics of personalization and implementation.

4.3. Strengths and limitations
It is a strength of this study, that it was able to attain a relatively high

response rate in a sample of practicing physicians (62,6 %) where
response rates are often low, minimising selection bias within the study
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population. The mixed-methods design helped to create a more in-depth
understanding of how PMT factors influence implementation of adap-
tation measures and increases internal validity of the results. Triangu-
lation of the quantitative and qualitative seems to support that PMT is a
suitable theory to support climate change adaptation research in health
care. However, in the survey, PMT factors were assessed using only one
variable in order to maximize participation rate. This may have led to
less reliable results compared to using multiple items and latent
factors.”®

Another limitation of the study is the specificity of the study popu-
lation. The collaborating physician network had previously been
educated about climate change and health through information events
and information materials. Results are therefore not generalizable to
outpatient physicians in Germany. Notably, threat appraisal was high
with little variation in ‘perceived severity’ and ‘perceived vulnerability’.
This might have biased regression results, which only found coping
appraisal (‘self-efficacy’ and ‘response efficacy’) to be a significant
predictor of implementing adaptation measures. Samples of physicians
with more variance in threat appraisal may lead to different results.
Another limitation is the small sample size, which may have inflated the
odds ratios.

It is of note that the study sample is heavily skewed towards an older
generation so that results may not be predictive of future opinions
regarding adaptive measures. However, the average age of physicans in
Germany was 54 in 2024 and 62.2 % of GPs in Germany were at least 50
years old (Statistische Informationen aus dem Bundesarztregister, KB),29
suggesting that our sample is reflecting the average age of currently
practicing physicians. This is important, as increasing hot days and heat
waves are already a threat to human health and therefore, action is
needed now.'

4.4. Conclusions for research and practice

To our knowledge, this is the first study to comprehensively assess
behavioural determinants for the implementation of heat adaptation
measures by physicians in German outpatient care. While the sample
had been pre-sensitized for climate change and health and threat
appraisal was generally high, implementation of adaptation measures
was still limited. This is partly due to limited coping appraisal, which
means that physicians do not feel able to implement the measure (‘self-
efficacy’) or do not consider the proposed measures to be effective
(‘response efficacy’). Future research should be directed at evaluating
the effectiveness of single adaptation measures more stringently, as
physicians (and possibly other stakeholders) seem to be more likely to
implement adaptation measures, if they are convinced of their effec-
tiveness. Simultaneously, adaptation measures should be time-efficient
and billable and come along with clear and easily understandable
guidelines and materials supporting their implementation.
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