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Abstract: Introduction: Practice assistants represent a highly relevant occupational group in
Germany and one of the most popular training professions in Germany. Despite this,
most research in the health care sector has focused on secondary care settings, but
has not addressed practice assistants in primary care. Knowledge about practice
assistants’ workplace-related stressors and resources is particularly scarce. This cross-
sectional study addresses the mental workload of practice assistants working in
primary care practices.

Methods: Practice assistants from a network of 185 German primary care practices
were invited to participate in this cross-sectional study. The standardized "Short
Questionnaire for Workplace Analysis’ (German: Kurzfragebogen zur Arbeitsanalyse)
was used to assess practice assistants” mental workload. It addresses eleven
workplace factors in 26 items: versatility, completeness of task, scope of action, social
support, cooperation, qualitative work demands, quantitative work demands, work
disruptions, workplace environment, information and participation, and benefits.
Sociodemographic and work characteristics were also obtained. A descriptive analysis
was performed for sociodemographic data and “Short Questionnaire for Workplace
Analysis” factors. The one-sided t-test and Cohen’s d were calculated for a comparison
with data from 23 professional groups (n=8,121).

Results: A total of 550 practice assistants from 130 practices participated. The majority
of practice assistants was female (98.5%) and worked full-time (64.5%) in group
practices (50.2%). Compared to the other professional groups, practice assistants
reported higher values for the factor social support (4.0 versus 3.7 [d 0.44; p<0.001]),
information and participation (3.6 versus 3.3 [d 0.38; p<0.001] as well as work
disruptions (2.7 vs. 2.4 [d 0.42; p<0.001]), while practice assistants showed lower
values regarding scope of action (3.4 versus 3.8 [d 0.43; p<0.001]).

Conclusions: Our study identified social support and participation within primary care
practices as protective factors for mental workload, while work disruptions and scope of
action were perceived as stressors.
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Abstract

Introduction: Practice assistants represent a highly relevant occupational group in Germany and one
of the most popular training professions in Germany. Despite this, most research in the health care
sector has focused on secondary care settings, but has not addressed practice assistants in primary
care. Knowledge about practice assistants’ workplace-related stressors and resources is particularly
scarce. This cross-sectional study addresses the mental workload of practice assistants working in

primary care practices.

Methods: Practice assistants from a network of 185 German primary care practices were invited to
participate in this cross-sectional study. The standardized "Short Questionnaire for Workplace Analysis’
(German: Kurzfragebogen zur Arbeitsanalyse) was used to assess practice assistants” mental workload.
It addresses eleven workplace factors in 26 items: versatility, completeness of task, scope of action,
social support, cooperation, qualitative work demands, quantitative work demands, work disruptions,
workplace environment, information and participation, and benefits. Sociodemographic and work
characteristics were also obtained. A descriptive analysis was performed for sociodemographic data
and “Short Questionnaire for Workplace Analysis” factors. The one-sided t-test and Cohen’s d were

calculated for a comparison with data from 23 professional groups (n=8,121).

Results: A total of 550 practice assistants from 130 practices participated. The majority of practice
assistants was female (98.5%) and worked full-time (64.5%) in group practices (50.2%). Compared to
the other professional groups, practice assistants reported higher values for the factor social support
(4.0 versus 3.7 [d 0.44; p<0.001]), information and participation (3.6 versus 3.3 [d 0.38; p<0.001] as
well as work disruptions (2.7 vs. 2.4 [d 0.42; p<0.001]), while practice assistants showed lower values

regarding scope of action (3.4 versus 3.8 [d 0.43; p<0.001]).

Conclusions: Our study identified social support and participation within primary care practices as
protective factors for mental workload, while work disruptions and scope of action were perceived as

stressors.
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Introduction

Practice assistants (PrAs) represent the largest group of employees in the German outpatient health
care sector [1] and the second most popular training profession among German women [2]. However,
little is known about how PrAs perceive their work conditions. More specifically, data on the
relationship between work and psychological stress in PrAs are lacking. While psychosocial assessment
studies of health personnel in secondary care have been performed [3—6], only few have addressed
this issue in PrAs in German primary care [1,7,8]. Therefore, it is important to further investigate PrAs’
perceived level of psychological stress, as psychological strain may not only threaten PrAs’ health with

potentially tremendous economic costs, but may also impair high-quality patient care [9].

In recent years, increasing attention has been devoted to employees’ mental health. A systematic
review by Theorell et al. highlighted that job strain has an impact on the development of depressive
symptoms [10]. Also, the socio-economic implications are increasingly evident: preceded only by
musculoskeletal diseases, mental health conditions rank second with 16.7% of all sick leaves among

German employees [11] and caused a damage of 21.7 billion Euros gross added value in 2017 [11].

The stress-strain model developed by Rohmert and Rutenfranz in 1975 differentiates between the
terms ‘psychological stress’ and ‘psychological strain’. ‘Psychological stress’ describes all external
factors that influence one’s psychological well-being. When referring to psychological stress in a work
environment, the term "'mental workload’ refers to employees” exposure to individual work demands
and the environment at work [12]. However, the term does not necessarily have a negative
connotation [13]. ‘Psychological strain’ can be understood as an individual’s response to psychological
stress. Thus, the same level of psychological stress may elicit a different level of psychological strain
depending on an employee’s coping strategy and constitution [14]. A well-balanced amount of

psychological strain can lead to a healthy and productive workflow [12], while an extreme level of
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psychological strain may threaten employees’ health. Studies have shown a negative association

between high levels of psychological strain and mental illness [15,16].

Since 2014, the German Safety and Health at Work Act (ArbSchG) obliges employers to perform a
general risk assessment of their employees’ work conditions [17]. Assessing the mental workload (a
so-called “psychosocial risk assessment’) is part of this risk assessment. Based on the results, employers
must take countermeasures as necessary to enhance their employees’ health [18]. Due to differences
in work demands, work hazards, and work environments across professions there is no gold standard
that defines what instrument should be used for the psychosocial risk assessment. While different
instruments exist [19], the so-called Kurzfragebogen zur Arbeitsanalyse (KFZA; English: Short
Questionnaire for Workplace Analysis), a questionnaire addressing perceived workload, is widely used

across professions [20]. Data from more than 8,000 participants from 23 professions are available [8].

The aims of this cross-sectional study are threefold: i) to assess the mental workload of PrAs working
in German primary care practices, ii) to identify resources and stressors, and iii) to compare results

with aggregated data from 23 different professions.

Material and Methods

Study design and recruitment of participants

The psychosocial assessment of PrAs reported in this paper was obtained as part of a larger cross-
sectional study investigating multiple aspects of stress in primary care practices. Details of the study
are reported elsewhere [21,22]. Briefly, general practitioners (GPs) and PrAs of the 185 general
medicine practices of the practice network of the Institute for General Medicine, University Hospital
Essen, Essen, Germany, were asked to participate in the study. The practices were located in urban
and rural regions of North Rhine-Westphalia (Western Germany) with an average distance of 30 km
(range: 2+180 km) to the Institute. In a prior study it was shown that the practices affiliated with the

network are representative for German primary care practices [23]. Practices had been invited by mail
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and contacted by phone for further recruitment. Those refusing to participate were asked to answer a
short questionnaire on practice characteristics and to provide reasons for non-participation. Data were
collected between April and September 2014 during on-site visits. Within each practice, all GPs
(practice owners and employed physicians) and PrAs including medical secretaries and PrA trainees
were eligible for participation and received the study documents. The study documents comprised a
study information sheet, an informed consent form to be completed by all participants, and a set of
guestionnaires which included sociodemographic questions and the KFZA analyzed in this paper. To
ensure data protection, participants were asked to seal the completed questionnaire in an envelope.
As an incentive, practice teams received a department store chain voucher of 5 euros per person,
irrespective of the participation of individual team members. In addition, the dataset contained
information about the practices” location from the practice network’s database and matched with
public regional data for the population size in 2012 (www.it.nrw.de). This paper follows the STROBE
recommendations for reporting cross-sectional studies [24].

Ethical approval had been obtained from the Ethics Committee of the Medical Faculty of the University
of Duisburg-Essen (reference number: 13-5536-BO, date of approval: 24/11/2014). All participants

received written information and signed informed consent forms.
Study instrument to assess mental workload

The KFZA was developed by Priimper et al. in 1995 and is as a widely accepted screening tool for
psychological stress at the workplace [25]. The questionnaire is a standardized instrument with closed
questions. It is completed by the employees themselves and thus provides a subjective view of each
individual’s perception of the work environment. According to DIN EN ISO 10075 “Ergonomic principles
related to mental workload”, the instrument is categorized as a “precision level 2 process for overview
purposes” [26]. The instrument is listed in the toolbox for “Instruments for recording mental loads” of
the Federal Institute for Occupational Safety and Health and covers multiple aspects of the work
environment [27]. It includes four dimensions: work content, resources, stressors, and organizational

culture. Dimensions consist of 11 factors which are derived from 26 single items with answer options
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on a Likert scale ranging from 1 (does not apply at all) to 5 (is completely true). Work content contains
two factors (versatility, completeness of task) and five single items (learning new skills, use of
knowledge, skills and ability, variety of tasks, visibility of task accomplishment, completeness of
product). Resources contains three factors (scope of action, social support, cooperation) and nine
single items (influence on sequence of activities, influence on work content, influence on workload
and procedures, social support by co-workers, social support by supervisors, social cohesion within the
department, necessity of cooperation, opportunity for social exchange with co-workers, feedback from
supervisors and co-workers). Stressors contains four factors (qualitative work demands, quantitative
work demands, work disruptions, workplace environment) and eight single items (excessive
complexity of tasks, excessive demands on concentration, frequent work under time pressure, too
much work to do, lack of information, work materials or equipment, interruptions of workflow,
unfavorable physicochemical conditions, insufficient workspace and equipment). Organizational
culture contains two factors (information and participation, benefits) and four single items
(information about organizational developments, consideration of employee input, continuous
education, opportunities for advancement). The dimensions job content, resources, and organizational
culture represent positive aspects, and high scores are considered positive. High scores in the stressors

dimension are considered negative work aspects.

Given the time constraints in primary care practices, the KFZA was deemed suitable as it takes only
10 minutes to complete. Also, data from more than 8,000 participants from 23 other professional
groups are available for comparison [25]. The questionnaire can be applied throughout all professions

and workspaces and is readily available for academic use [28].

Comparative data from 23 professional groups

In 2000, the Employers’ Liability Insurance Association for Medical Services and Welfare Work (BGW)
in cooperation with the German Employees’ Health Insurance (DAK) conducted a cross-sectional study

to measure stress at work [8]. A purposive sample of 27,584 employees from 23 professional groups
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was selected from the BGW and DAK register: physicians, assistant pharmacists, pharmacists, office
workers, teacher, hairdressers, pest controllers, alternative practitioners, unskilled laborers,
kindergarten teachers, chefs, nurses, masseurs, medical laboratory technicians, porters, facility
cleaners, social workers, PrAs, veterinarians, care workers for persons at risk, employees of dialysis
centers, and employees of workshops for the disabled. A total of 8,121 employees participated in the
study in the context of a project called "Prevention of work-related health hazards’. The KFZA was used
within the scope of the study. We performed two comparative analyses using published data of the
survey: first, we compared KFZA results from the study of the 23 professional groups with results from
our population. Second, we compared the results for the subpopulation of PrAs from the study with
results from our population. The latter comparison is particularly interesting, as it provides a
longitudinal approach (data from 2000 and 2014) in a situation where the vocational training was

meanwhile been revised and PrAs in Germany are professionalizing.

Data analysis

The analysis was performed using IBM SPSS Statistics for Windows, Version 25 (Armonk, NY: IBM
Corp.). Data of all PrAs were analyzed. Missing data are reported for all items. Non-plausible values

were recoded as missing values.

Sociodemographic and work-related characteristics were analyzed descriptively. The mean, standard
deviation (SD), median, and range are reported for metric sociodemographic and work variables. The
practices’ population size was categorized into rural, small, medium-sized, and big cities following
categorization schemes of the Federal Institute for Research on Building, Urban Affairs and Spatial
Development (rural < 4,999 inhabitants, small city 5000-19,999, medium-sized city 20,000-99,9999,

big city > 100,000).

Following Primper et al., the results of the KFZA were evaluated by computing mean values on a factor
level [25,29]: As a first overview, positive items <3 and negative items >3 are interpreted as high levels

of psychological stress and indicate a need for more detailed analyses. In addition, the comparison
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with data from other professional groups or from the same professional group provides information
on how to set a benchmark against other results [29]. Differences between the means of our
population and the comparative population were analyzed using a one-sided t-test (95% significance
level; 0.05 = alpha). Additionally, Cohen’s d was calculated to estimate the effect size. 95% confidence

intervals (Cl) were calculated for factors of the 2014 PrA population.

Results

Study characteristics

% PrAs participated in the study (response rate 70.3%; n=130 practices). There were four implausible
values that were recoded as missing values. The sociodemographic characteristics of the participants
are presented in Table 1. PrAs had a mean age of 37.97 years (SD: 12.63), with 98.55% of PrAs being
female. The majority of PrAs was married (50.36%), worked full-time (64.55%) on a permanent
contract (84.55%) with a median work experience of 18 years (range: 0-49 years). Most (61.45%) PrAs
worked 20-39 hours a week, while 24.91% of PrAs worked more than 39 hours. Most PrAs (90.73%)
had completed a three-year vocational training as “Medizinische Fachangestellte” or “Arzthelferin”
which combines practical training (3 days per week) and vocational training (2 days per week). Eleven
percent had other backgrounds (i.e.: secretary, practice aid, other practice employee). Almost all PrAs
had completed some sort of additional training: 22.4% of PrAs had completed additional training as
VERAHSs (106 hours of theoretical and 94 hours of practical training) or EVAs (170 to 220 hours of
theoretical training and 20 to 50 hours of practical training depending on prior work experience) that
allows PrAs to perform additional tasks (e.g.: home visits). On average, PrAs worked in practices with
2.96 (SD 2.15) physicians and 7.73 (SD 7.64) PrAs. Half of the practices (50.18%) were group practices.
The smallest proportion of PrAs worked in practices with a low patient load per quarter (5.45%, 501-
1000 patients per quarter), while the largest proportion of PrAs worked in practices with a high patient
load per quarter (27.27%, >3001 patients per quarter). PrAs’ work setting characteristics are presented

in Table 2.
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197  Table 1. Practice assistants” sociodemographic and professional training characteristics (n=550).

Variable Total (n=550) 100%*
%’e (n=550, years)

[Mean (SD)] 37.97 %].63)

[Median (min-max)] 38 (16-71)

Gender %)

Female 542 98.55

Male 4 0.73

Marital status (n, %)

Single 218 39.63
Married 277 50.36
Divorced 45 8.18
Widowed 7 1.27

Status of employment (n, %)
Full-time 355 64.55
Part-time 179 32.55
Mode of employment (n, %)
Fixed-term 56 10.18
Permanent 465 84.55

Working hours per week (n, %)

0-19 65 11.82
20-39 338 61.45
40-59 127 23.09
>60 10 1.82

Work experience (n=550, years)
[Mean (SD)] 18.74 (12,46)
[Median (Min-Max)] 18 (0-49)

PrA in training (n, %)
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It is not necessary. You already state in the top of the column. 
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Yes 49 8.91
No 499 90.73

Year of training (n=51, %)

First year 16 31.37
Second year 19 37.25
Third year 12 23.53

Vocational training  (n, %)

Practice assistants 490 89.09
Secretary 12 2.18
Practice aid? 6 1.09
%}er practice employees? 16 291
Other 75 13.64

Additional training (n=137, %)

VERAH 14 10.22
EVA 3 2.19
VERAH/EVA + other 8 5.84
Other 105 76.64

198  !multiple answers possible, 2 no vocational training, %nbers do not add up to 100% due to missing

199 values

200  Table 2. Practice assistants’ work setting characteristics (n=550).

Variable Total (n=550) 100%

Type of practice (n, %)

Solo practice 147 26.73
Group practice 276 50.18
Others 122 22.18

Number of patients per quarter (n, %)

501-1000 30 5.45

10
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1001-1500 116 21.09

1501-2000 100 18.18
2001-2500 79 14.36
2501-3000 62 11.27
>3001 150 27.27

Location of practice! (n, %)

Small city 33 6.00
Medium-sized city 128 23.27
Big city 371 67.45

Number of physicians in practice

[Mean (SD)] 2.96 (2.15)
[Median (Min-Max)] 2 (1-10)
Number of PrAs in practice

[Mean (SD)] 7.73 (7.64)
[Median (Min-Max)] 5 (0-35)

! based on 2012 number of inhabitants, g}nbers do not add up to 100% due to missing values
Comparison of practice assistants with other professional groups

(comparative data)

Table 3 shows the results of the KFZA analysis for PrAs and for the comparative population. For a first
overview of only results from our study population, the calculation of mean values for the factor-level
analysis yielded a critical score for the factor benefits (2.86 [SD 1.05]). In contrast, social support

showed the highest positive factor (4.05 [SD 0.79]).

As illustrated in Fig 1, the comparison of our results with data from Nolting et al. [8] revealed
statistically significant differences (p < 0.05) for the following factors: versatility (3.6 vs. 3.8),
completeness of task (3.5 vs. 3.6), scope of action (3.4 vs. 3.8), social support (4.0 vs. 3.7), cooperation

(3.6 vs. 3.4), qualitative work demands (2.2 vs. 2.1), work disruptions (2.7 vs. 2.4), information and

11
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participation (3.6 vs. 3.3), and benefits (2.9 vs. 2.4). The two factors workplace environment (2.2 vs.

2.2) and quantitative work demands (2.9 vs. 3.0) were found to be non-significant.

Effect size showed the strongest difference for the factors social support (4.0 vs 3.7 [d 0.44]), scope of
action (3.4 vs. 3.8 [d 0.43]), and benefits (2.9 vs. 2.4 [d 0.43]). The scores for social support and benefits
were higher in the PrA population than in the comparative group, whereas scope of action yielded
lower scores. The factor benefits, on the other hand, was critically low in both populations. The
difference in work disruptions (2.7 vs. 2.4 [d 0.41]) presented a moderate effect size. The score for

work disruptions was higher in the PrA population compared to the population from Nolting et al. [8].

Comparison of practice assistants from 2000 and 2014

Table 4 shows the comparison between PrAs in our study population (from 2014) and the comparative
study population (from 2000). The comparison yielded statistically significant differences (p < 0.05) for
the factors completeness of task (3.5 vs. 3.2), social support (4.0 vs. 3.9), cooperation (3.6 vs. 3.5),
qualitative work demands (2.2 vs. 2.0), quantitative work demands (2.9 vs. 2.8), work disruptions (2.7
vs. 2.5), workplace environment (2.2 vs. 2.0), information and participation (3.6 vs. 3.5), and benefits

(2.9vs 2.2).

Effect size showed no effect for versatility (d 0.05), scope of action (d 0.01), social support (d 0.19),
cooperation (d 0.13), quantitative work demands (d 0.12), as well as information and participation
(d 0.16). A small effect size was shown for completeness of task (d 0.32), qualitative work demands
(d 0.25), work disruptions (d 0.29), and workplace environment (d 0.21). The difference in the factor

benefits presented a moderate effect size (d 0.62).

12



232 Table 3. KFZA results from our study of practice assistants (n=550) in comparison with comparative data from 23 professional groups (n= 8.121).

Work aspects KFZA factor Our study 95% ClI Comparison: Cohen’sd P-value **
Mean score (PrAs) Mean score (Nolting et al.)

Job content! Versatility 3.6 3.58-3.70 3.8 0.23 <0.001
Completeness of task 3.5 3.41-357 3.6 0.12 0.0045

Resources’ Scope of action 3.4 337-349 38 0.43 <0.001
Social support 4.0 398-4.12 3.7 0.44 <0.001
Cooperation 3.6 3.53-3.66 34 0.24 <0.001

Stressors? Qualitative work demands 2.2 2.14-2.29 2.1 0.13 0.0025
Quantitative work demands 2.9 2.83-3.01 3.0 0.07 0.0797
Work disruptions 2.7 267-281 24 0.41 <0.001
Workplace environment 2.2 2.13-230 2.2 0.02 0.7109

Organizational Information and participation 3.6 3.57-3.73 3.3 0.38 <0.001

culture! Benefits 2.9*% 2.77-2.94 2.4%* 0.43 <0.001

233 ! High scores (>3) are considered positive, 2 high scores (>3) are considered negative, * critical values ** based on a one-sided t-test comparing mean values of

234 PrAs and Nolting et al. on a 95% significance level

13
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Fig 1. KFZA results on a factor level divided into resources and stressors in comparison with comparative data from Nolting et al. ! High scores (>3) are

considered positive, 2 high scores (>3) are considered negative.

Table 4. KFZA factor-level comparison of PrAs from our study (n=550; year 2014) and PrAs from Nolting et al. (n=324; year 2000).

Work aspects KFZA factor Our study 95% Cl PrAs’ results from 2000 Cohen’sd P-value
Mean score (PrAs) Mean score (PrAs; Nolting et al.)

Job content! Versatility 3.6 3.58-3.70 3.6 0.05 0.238
Completeness of task 3.5 3.41-357 3.2 0.32 <0.001

Resources! Scope of action 34 3.37-349 34 0.01 0.765
Social support 4.0 3.98-412 3.9 0.19 <0.001
Cooperation 3.6 3.53-366 3.5 0.13 0.006

Stressors? Qualitative work demands 2.2 214-229 2.0 0.25 <0.001
Quantitative work demands 2.9 2.83-301 28 0.12 0.007
Work disruptions 2.7 2.67-2.81 25 0.29 <0.001
Workplace environment 2.2 2.13-230 2.0 0.21 <0.001

14



Organizational Information and participation 3.6 3.57-3.73 35 0.16 0.002

culture?! Benefits 2.9* 2.77-2.94 2.2%* 0.62 <0.001

239 1 High scores (>3) are considered positive, 2 high scores (>3) are considered negative, * critical values ** based on a one-sided t-test comparing mean values of

240 PrAs and Nolting et al. on a 95% significance level
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Discussion

Our study identified social support within primary care practices as a resource and a protective factor

for mental workload among PrAs, while the lack of benefits at work was perceived as a stressor.

When comparing data on PrAs with the aggregated data of other professional groups, we were able to
perform a more informative analysis yielding slightly different results. Scope of action and work
disruptions showed the largest negative difference and the strongest effect size, whereas social
support and benefits showed the largest positive difference and the strongest effect size. Interestingly,
when comparing with other professional groups, the factor benefits that was identified as a stressor
in the single evaluation turned out to be a resource. Since the scores are rather low in both samples,
lack of benefits at work might be a general problem, while PrAs might experience more benefits at
work than other professional groups. PrAs in general practices tend to be responsible for a wide range
of tasks in different workplaces throughout the practices, as they are the first point of contact for
patients with unexpected events occurring on a regular basis [1]. This job profile may explain the high
scores for work disruptions. Although PrAs are responsible for a wide range of tasks, GPs remain the

decision makers, resulting in a setting-immanent limited scope of action for PrAs.

The comparison between the PrA groups from 2000 to 2014 revealed significant differences for most
factors, but small effect sizes. The factor benefits showed a moderate effect size in favor of the 2014
study population. All factors, positive factors and negative factors alike, were slightly higher in our
population of PrAs compared to the 2000 PrA population from Nolting et al. The increase in benefits
at work and completeness of task from 2000 to 2014 may be explained by the further training
opportunities for PrAs that were introduced during that time period (i.e., VERAH, EVA). Among other
changes, these trainings have enabled PrAs to carry out more complex work processes autonomously
(e.g.: patient education on diabetes). Additionally, they are rewarded with a better salary. Both may

be signs of professionalization. In a recent study by Vu-Eickmann et al., PrAs reported a high patient
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volume, which in addition to handling many tasks at once may explain the high score for work

disruptions [1].

Social support is an important resource and can positively influence job satisfaction, as shown in a
recent study with Portuguese nursing staff [30]. Job satisfaction was again shown to positively
correlate with patient satisfaction [31]. A systematic review yielded a similar result linking social
support with staff well-being in emergency departments [32]. In contrast, studies have shown that
negative work aspect (i.e.: lack of benefits, limited scope of action) cause psychological strain and can

lead to a higher turnover rate and depressive symptoms [10,33].

In agreement with three other studies on this topic, we showed that PrAs in primary care practices
receive high social support and have a rather limited scope of action and still insufficient benefits at

work [1,7,8].

Strengths and limitations

It is a strength of our study that it was based on a data set with a large number of participants (550
PrAs). Also, prior analyses had shown that the practice network from which this sample was taken is
representative for German primary care practices [23]. Each participant received an incentive in the
form of a 5-Euro voucher to avoid a selection bias by selecting only highly motivated PrAs. As the
network is located in a rather densely populated area, our results may overrepresent PrAs working in
urban areas. The KFZA proved to be a cost-effective screening tool to gain first insights into employees’
psychological stressors and resources. To our knowledge this is the first study comparing PrAs’ data

from a psychological risk assessment in primary care with a large sample from other professions.

In our study we were only able to assess the current situation and not the state desired by PrAs, which
could have provided even more insights. The comparison with data from 23 professional groups was
limited as only aggregated mean results were available without standard deviations. Due to this, we

were unable to calculate confidence intervals for both populations. A strength of our study is the
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comparison of the results of the 2000 with the 2014 study from the same professional group. However,

the PrA populations were not identical, and caution is advised when interpreting the results.

Conclusions

Mental well-being has a tremendous impact on preserving a healthy and productive workforce.
Therefore, our goal must be to first identify risk factors for mental well-being at work and put them
into perspective with other occupations, which we aimed to do in this study. Second, we need to
develop measures to tackle risk factors for psychological strain at work and enhance protective factors
such as social support, scope of action, benefits at work, and cooperation. Last, measures need to be

evaluated and implemented in the everyday working life of PrAs.

List of abbreviations

Cl: confidence interval; GP: general practitioner; KFZA: Kurzfragebogen zur Arbeitsanalyse (English:

Short Questionnaire for Workplace Analysis); PrA: practice assistant; SD: standard deviation
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22 Abstract « {Formatted: Heading 1, Left

23 Introduction: Practice assistants{PAs} represent a highly relevant occupational group in Germany and
24 one of the most popular training professions in Germany. -YetDespite this, most research in the health
25 care sector has focused on secondary care settings, but has not addressed practice assistantsPAs in

26 primary care. Knowledge Especiaty-little-is-knewn-regarding-about practice assistants’PAs work-place

27  -related stressors and resources is particularly scarce. This cross-sectional study addresses the mental

28  workload of practice assistants;-PAs working in primary care practices.

29 Methods: This-cross-sectional-study-invited-pPractice assistantRPAs from a network of 185 -German

30 primary care practices_were invited to participate in this cross-sectional study. The standardized

31 ‘Sshort Qguestionnaire for Wworkplace analysis—Analysis’> (German: Kurzfragebogen zur

32 Arbeitsanalyse;KFEZA)-{KFZA} was used to assess practice assistants’PAs* mental workload. It aderessed

33 addresses eleven &FZA-workplace factors in 26 items: versatility, completeness of task, scope of action,
34  social support, cooperation, qualitative work demands, quantitative work demands, work disruptions,
35 workplace environment, information and participation, and benefits. AlseS;—socio-demographic and
36  work characteristics were also obtainedreguested. A dBescriptive analysis was performed for

37 sociodemographic data and &FZA—“sShort gQuestionnaire for w\Workplace aAnalysis” factors. The

38 one-sided t-test and Cohen’s d were calculated for a comparison with available—data from

39 23 -professional groups (n=8,121).

40  Results: A total of 550 -PAs-practice assistants from 130 -practices participated. The majority of PAs
41  practice assistants was female (98.5%) and worked full-time (64.5%) in group practices (50.2%).
42  cemparisen-Compared to the other professional groups, PAs-practice assistants reported higher values
43 for the factor social support (4.0 versus- 3.7 [d 0.44; p<0.001]), information and participation (3.6
44  versus- 3.3 [d 0.38; p<0.001] as well as work disruptions (2.7 vs. 2.4 [d 0.42; p<0.001]), while RPAs

45  practice assistants showed lower values regarding scope of action (3.4 versuss- 3.8 [d 0.43; p<0.001]).
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Conclusions: Our study identified social support and participation within primary care practices as &
protective factors for mental workload, while work disruptions and scope of action were perceived as

stressors.

Keywords: practice assistants, primary care, mental workload, psychosocial risk assessment, workplace

characteristics

Introduction -

Practice assistants (PrAs) represent the largest group of employees in the German ambulatery
outpatient health care sector [1] and the second most popular training profession among German
womean [2]. However, little is known about how PrAs perceive their working conditions. More
specifically, there-isa-tack-ef-data on the relationship between work and psychological stress in PrAs
are lacking. While a-rumberefstudies-exist-for-psychosocial assessment studies -of health personnel

in secondary care have been performed [3-6], only few studies-have addressed this issue in PrAs in

German primary care [1,7,8]. Therefore, it is important to further investigate PrAs’ generate further

evi-éen-ee-]—ﬁepP-Asi—'perceived level of psychological stress,—Fhis-isrelevant as psychological strain may
not only threaten PrAs’* health with potentially tremendous economic costs, but may also impair kigh

high-quality patient care [9].

In recent years, increasing attention has been devoted to employees’ mental healthia+recentyears,a

. A systematic review by

Theorell and-colleagues-et al. has-highlightedshewned that evidencefortheimpactefjob strain has
an impact on the development of depressive symptoms [10]. Also, the socio-economic implications
are increasingly evident: enly—preceded only by musculomusele—skeletal diseases, mental health
conditions gtaee-rank second with 16.7% of all sick leaves among German employees [11]{23} and

caused a damage of 21.7 billion Euros tess-ef-gross added gress-value in 2017 [11].
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The lead-stressmedelstress-strain model developed by Rohmert and Rutenfranz in 1975 differentiates
between the terms ‘psychological stress’ as—defined—abeve—and ‘psychological strain’. The—term
‘Ppsychological stress’ describes all external factors that influence one’s psychological well-being.
When esnnectingreferring to psychological stress te-in a work environment, the term “mental work
load’ refers to employees” expesitiens-exposure to individual work demands and the environment at
work [12]. However, tThe term however-does not necessarily have imply-a negative phenemensen
connotation [13]. ‘Psychological strain’ can be understood as the-an individual’s immediate-response
to psychological stress. Thus, the same ameuntlevel of psychological stress may elicit lead—+te-a
different ameunt-|level of psychological strain depending on an employee’s coping strategy and
constitution [14]. A well-balanced amount of psychological strain can lead to a healthy and productive
workflow [12], while an extreme ferm-level of psychological strain may threaten employees’ health.
Studies have shown a negative association between high ameunts-levels of psychological strain and

mental illness [15,16].

Since 2014, the German Safety and Health at Work Act (ArbSchG) Law—tegslaaeﬂ—(-léemqané,a#et—y—and

HeaJ-t—h—aﬂt—WeH(—Aeﬂ-)—obliga%es employers to perform a general risk assessment of their employees’

working conditions [17]. Partefthisriskassessmentis—theassessmentof-Assessing the mental

workload (a_so-called “psychosocial risk assessment’) is part of this risk assessment{se—called

“psychosocialrisk-assessment). Based on such-assessmentsthe results, employers must take reed-te
perferm-counter-measures i£-as necessary to enhance their employees’ health [18]. Due to differences
in work demands, work hazards, and work environments across professions there is no gold standard
that defines what ea-whatinstrument te-should be used for the psychosocial risk assessment. While

different instruments exist [19], the so-called &FZA-Kurzfragebogen zur Arbeitsanalyse (KFZA; English:

sShort _gQuestionnaire for w\Workplace aAnalysis), fa—shert— questionnaire addressing perceived

workload,} is widely used across professions [20]. with—dData from ever—more than 8,060

000 participants from 23-23 professionals are available [8].

Commented [TR3]: German Occupational Safety and
Health Act?




95  The aims of this cross-sectional study are threefold: i) to assess the mental workload of PrAs working
96 in German primary care practices, ii) to identify resources and stressors, and iii) to compare results

97  with aggregated data from 23-23 different professions.

98

99 Material and Methods < [Formatted: Heading 1, Left
* [Formatted: Font: Not Bold

100 Study design and recruitment of participants

101  The psychosocial assessment of PrAs reported in this paper was obtained as part of a larger cross-
102 sectional study investigating multiple aspects of stress in primary care practices. Details of the study
103  are reported elsewhere [21,22]. Briefly, general practitioners (GPs) and PrAs of the 185 -general
104 medicine practices of the practice network of the Institute for General Medicine, University Hospital
105 Essen, Essen, Germany, were asked to participate in the study. The practices were located in urban
106  and rural regions of North- Rhine-Westphalia (Western Germany) with an average distance of 30 -km
107  (range: 21180 -km) to the linstitute. In a prior study; it was shown that the practices affiliated- with the
108 network are representative for German primary care practices [23]. Practices had been invited by mail
109  and contacted by phone for further recruitment. Those refusing to participate hae-beenwere asked to
110 answer a short questionnaire on practice characteristics and to provide reasons for non-participation.
111 Data were collected between April and September 2014 during on-site visits. Within each practice, all
112 GPs (practice owners and employed physicians) and PrAs including medical secretaries and PrA
113 trainees were eligible for participation and received the study documents. The study documents
114 comprised a study information sheet, an informed consent form to be completed by all participants,
115  andaset of questionnaires which included sociodemographic questions and the SshertQeauestionnaire
116  forwerkplace Werkplace analysis-Analysis{KFZA} analyzed in this paper. To enassure data protection,
117  participants were asked to seal the completed questionnaire in an envelope. As an incentive, practice

118  teams received a department store chain voucher of 5-—euros per person, irrespective of the
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participation of single-individual team members. In addition, the dataset contained information about
the practices” location that-was—received-from the practice network’s database and matched with
public regional data for the population size ena-in 2012 leve-(www.it.nrw.de).

This paper follows the STROBE recommendations for reporting cross-sectional studies Fhis-paperwas

{ Cc 1ited [TR4]: Was genau ist hiermit gemeint?

Ethical approval had been obtained from the Ethics Committee of the Medical Faculty of the University«.

of Duisburg-Essen (reference number: 13-5536-BO, date of approval: 24/11/2014). All participants

received written information and signed informed consent forms.

Study instrument to assess mental workload <

The

KFZA}
was developed by Priimper et al.and—eeHeagues in 1995 and is serves—as a widely wel-accepted
screening tool for psychological stress at the workplace [25]. The questionnaire is a standardized
instrument with closed questions. It is filed—completed by the employees themselves and thus
represents—provides a subjective view of each individual’s perception of the work environment.
According to DIN EN ISO 10075 “Eergonomic principles related to mental workload”, the instrument is
categorized as a “precision level 2 process for overview purposes” [26]. The instrument is listed in the
toolbox for “Instruments for recording mental loads” of the Federal Institute for Occupational Safety
and Health and covers multiple aspects of the work environment [27]. It eevers—includes four

dimensions: work content, resources, stressors, and organizational culture. Dimensions consist of

11 -factors which are derived from 26 single items with answer options on a Likert sScale ranging from

1 (does not apply at all) to 5 (is completely true). Fhedimension-Wwork content dimensien-contains

two factors (versatility, completeness of task) and five single items (learning new skills, use of
knowledge, skills and ability, variety of tasks, visibility of task accomplishment, completeness of

product). Fhe-dimension-Rresources dimension-contains three factors (scope of action, social support,

cooperation) and nine single items (influence on sequence of activities, influence on work content,
6
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‘145 influence on work-load and procedures, social support by co-workers, social support by supervisors,

146  social cohesion within the department, necessity of cooperation, opportunity for social exchange with

‘147 co-workers, feedback from supervisors and co-workers). Fhe-dimension-Sstressors dimension-contains { Formatted: Font: ltalic
148  four factors (qualitative work demands, quantitative work demands, work disruptions, workplace
149  environment) and eight single items (excessive complexity of tasks, excessive demands on
150 concentration, frequent work under time pressure, too much work to do, lack of information, work

151 materials or equipment, interruptions of workflow, unfavorable physicochemical conditions,

152 insufficient work-space and equipment).—Lastly the-dimension-Oerganizational culture —dimension {Formatted: Font: Italic

153  contains two factors (information and participation, benefits) and four single items (information about
154 organizational developments, consideration of employee input, continuous education, opportunities
155  for advancement). The dimensions job content, resources, and organizational culture represent
156  positive aspects, and high values-scores are considered beneficialpositive. High valses-scores in the

157  dimensien-stressors dimension are considered negative work aspects-efwerk.

158  Given the time- constraints in primary care practices, the KFZA was deemed ehosen-asa-suitable tes!
159  as it takes only 10 -minutes time-to complete. Also, data from more than 8,000 -participants from 23
160  other professional groups are available for comparison [25]. The questionnaire can be applied

161  throughout all professions and workspaces and is freely-readily available for academic use [28].

162

163 Comparative data from 23 -professional groups « | Formatted: Heading 2, Left

164 In 2000, the Employers’ Liability Insurance Association for Medical Services and Welfare Work (BGW)
165 in cooperation with the German Employees’ Health Insurance (DAK) conducted a cross-sectional study
166  to measure stress at work [8]. A purposive sample of 27,584 -employees from 23 -professional groups
167  was selected from the BGW and DAK register: physicians, assistant pharmacists, pharmacists, office
168 workers, teacher, hairdressers, pest controllers, alternative practitioners, unskilled laborers,

169 kindergarten teachers, chefs, nurses, masseurs, medical laboratory technicians, porters, facility




170 cleaners, social workers, PrAspractice—assistants, veterinarians, care workers for persons at risk,
171  employees of dialysis centers, and employees of workshops for the disabled. A total of
172 8,121 -employees had-participated in theat study in the context of a project called ‘Prevention of work-
173 related health hazards’. The KFZA had-beenwas used within the scope as—part-of theat study. We
174  performed two comparative analyses using published data of theat survey: first, we compared KFZA
175 results from theat study ferof the 23 -professional groups with results from our population. Second,
176  we compared the results for the subpopulation of PrAs from theat study with results from our

177  population. The latter comparison is particularly interesting, as it provides a longitudinal approach

178  (data from 2000 and 2014) in a situation where the vocational training was meanwhile been revised

179  meanwhile-and PrAs in Germany are professionalizing.

180

181 Data analysis « {Formatted: Heading 2, Left

182  The aAnalysis was performed using IBM SPSS Statistics for Windows, Version 25 (Armonk, NY: IBM
183  Corp.). Data of all PrAs were analyzed. Missing data are reported for all items. Non-plausible values

184  were recoded as missing values.

185  Socio-demographic and work-related characteristics were analyzed descriptively. The mean, standard

186 deviation (SD), median, and range are reported fFor metric socio-demographic and work variables

187

—

he Ppractices’ areas—population size

188  was categorized into rural, small, medium-sized, and big cities following categorization schemes of the

IN

189 Federal Institute for Research on Building, Urban Affairs and Spatial Development (rural

190  4-,999 -inhabitants, small city 5000-—-19-,999, medium-sized city 20-,000-—-99:,9999, big city

[\

191  100-,000).

192 Following Priimper et al.and-eelleagues, the results of the evaluation-ofthe KFZA wasperfermed-were
193 evaluated by computing mean values on a factor level [25,29]: Aas a first overview, positive items <3

194  and negative items >3 respectively-are interpreted as high ameunts-levels of psychological stress and
8




195 indicate the-a need for more detailed analyses. In addition, the comparison with data from other
196  professional groups or from the same professional group provides information on how to set a
197  benchmark against other results [29]. Differences between the means of our population and the
198  comparative population were analyzed using a ene-one-sided t-test (95% significance level; 0.05 =
199  alpha). Additionally, Cohen’s d was calculated to estimate the effect size. 95% confidence intervals (Cl)

200  were calculated for factors of the 2014 PrA population.

201

202 Results « {Formatted: Heading 1, Left
‘ { Formatted: Font: Not Bold

203 Study characteristics

204 550 -PrAs had-participated in the study (response rate 70.3%; n=130 practices). There were 4-four
205 implausible values that were recoded as missing values. The socio-demographic characteristics of the
206 participants are presented in Ttable -1. PrAs had a mean age of 37.97 years (SD: 12.63)-years, with
207  98.55% of PrAs being female. The majority of PrAs was married (50.364%), worked full-time (64.55%)

208  in-an-epen-term-employmenton a permanent contract (84.55%) with a median work experience of 18

209 18 years_(range-+rangingfrom: 0-49 years). Most (61.45%) of-PrAs worked 20—-39-39 hours a week,
210  while 24.91% of PrAs worked more than 39-39 hours. Most PrAs (90.73%) had finished-completed a
211  three-yearthree-year vocational training with—a—degree-as “Medizinische Fachangestellte” or “Arzt-
212 helferin” which combines practice-practical training (3-3 days per week) and vocational secheettraining
213 (2-2 days per week). Fen—pereent{10-.9%)Eleven percent had other backgrounds (i.e.: secretary,
214 practice aid, other practice employees). Almost all PrAs had completed some sort of additional
215  training:- 22.4% of PrAs had completed an-additional training as VERAHSs (106-106 hours of theoretical
216 and 94-94 hours of practical training) or EVAs (170 to 226-220 hours of theoretical training and 20 to
217  56-50 hours of practical training depending on prior work experiences) that allows PrAs to perform

218  additional tasks (ie.eg.: home visits). On average, PrAs worked in practices with 2.96 (SD 2.15)
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physicians and 7.73 (SD 7.64) PrAs. Half of at-the practices (50.182%) were group practices.-The lewest

smallest proportion of PrAs worked in practices with a low patient load rumberefpatients-per quarter
(5.45%, 501-1000 patients per quarter), while the highest-largest proportion of PrAs worked in
practices with a_high aumbers—ef-patients_load per quarter (27.273%, >3001 -patients per quarter).

PrAas’> work setting characteristics are presented in Ttable -2.

Table -1.: Practice assistants” socio-demographic and professional training characteristics (n=550)-.

10

{ Formatted: Font: Bold




Variable Total (n=550) 100%*
Age (n=550, years)

[Mean (SD)] 37.97 (12.;63)
[Median (Mirmin-Maxmax)] 38 (16-71)
Missing{r%) o) o)
Gender (n, %)

Female 542 98.55
Male 4 0.73
Missing 4 0.7
Marital status (n, %)

Single 218 39.63
Married 277 50.364
Divorced 45 8.182
Widowed 7 1.273
Missing 3 85
Status of employment (n, %)

Full-time 355 64.55
Part-time 179 32.55
Mode of employment (n, %)

Fixed-term-employment 56 10.182
Open-term-employmentPermanent 465 84.55
Working hours per week (n, %)

0-19 65 11.82
20--39 338 61.45
40---59 127 23.09%

11



>60

Missing

Work experience (n=550, years)
[Mean (SD)]

[Median (Min-Max)]

PrA in training (n, %)

Yes

No

Missing

Year of training (n=51, %)
First year

Second year

Third year

Missing

Vocational training * (n, %)
Practice assistants
Secretary

Practice aid?

Other practice employees?
Osthers

Missing

Additional training (n=137, %)
VERAH

EVA

VERAH/EVA + other

Other

e

10

18.74

18

49

499

16

19

12

490

12

16

75

14

105

(12,46)

(0-49)

31.374
37.253

23.53

89.09%
2.182

1.09%

10.22
2.192
5.84

76.64

12
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Variable Total (n=550) 100% Formatted: Font: 10 pt

Type of practice (n, %) Formatted: Font: 10 pt

Solo practice 147 26573 Formatted: Font: 10 pt

Group practice 276 50,182 Formatted: Font: 10 pt

Others 122 22.1;82 Formatted: Font: 10 pt

Missing 5 99

Formatted: Font: 10 pt

Number of patients per quarter (n, %) Formatted: Font: 10 pt

501-1000 30 5.45 Formatted: Font: 10 pt
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1 based on 2012 number of inhabitants, *numbers do not add up to 100% due to missing values

Comparison of practice assistants with other professional groups -

(comparative data)

Table -3 shows the results of the KFZA analysis for PrAs and for the comparative population. For a first
overview of only results from our study population, the calculation of mean values for the facterfactor-
level analysis yielded a critical vatte-score for the factor benefits (2.86 [SD 1.05]). In contrast, social

support showed the highest positive factor (4.05 [SD 0.79]).

As illustrated in Figure -1, tFhe comparison of our results with data from Nolting et al. [8] revealed

statistically significant differences (p < 0.05) for the following factors: versatility (3.6 vs. 3.8),
completeness of task (3.5 vs. 3.6), scope of action (3.4 vs. 3.8), social support (4.0 vs. 3.7), cooperation
(3.6 vs. 3.4), qualitative work demands (2.2 vs. 2.1), works disruptions (2.7 vs. 2.4), information and
participation (3.6 vs. 3.3), and benefits (2.9 vs. 2.4). The two ren-significantfactors were-workplace

environment (2.2 vs. 2.2) and quantitative work demands (2.9 vs. 3.0) were found to be non-significant.

Effect size showed the strongest difference for the factors social support (4.0 vs 3.7 [d 0.44]), scope of
action (3.4 vs. 3.8 [d 0.43]), and {benefits (2.9 vs. 2.4 [d 0.43]). The vatzes-scores for social support and
benefits were higher in the PrA population than in the comparative group, whereas scope of action
yielded lower valuesscores. Hewever-tThe factor benefits, on the other hand, was critically low in both
populations. The difference in work disruptions (2.7 vs. 2.4 [d 0.41]) presented a moderate effect size.
The score for re-were-higher-work disruptions was higher in the PrA population compared to the

population from Nolting et al. [8].
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Comparison of practice assistants from 2000 and 2014 - | Formatted: Heading 2, Left

Table -4 shows atheThe comparison ef-between PrAspractice-assistants in our study population (from
2014) and the comparative study population (from 2000). The comparison yielded statistically
significant differences (p < 0.05) for the factors completeness of task (3.5 vs. 3.2), social support (4.0
vs. 3.9), cooperation (3.6 vs. 3.5), qualitative work demands (2.2 vs. 2.0), quantitative work demands
(2.9 vs. 2.8), work disruptions (2.7 vs. 2.5), workplace environment (2.2 vs. 2.0), information and

participation (3.6 vs. 3.5), and benefits (2.9 vs 2.2).

Effect size showed no effect for versatility (d -0.05), scope of action (d -0.01), social support (d -0.19),
cooperation (¢-d 0.13), quantitative work demands (¢-d 0.12), as well as information and participation
(¢-d 0.16). A sSmall effect size was shown for completeness of task (¢-d 0.32), qualitative work
demands (¢-d 0.25), work disruptions (¢-d 0.29), and workplace environment (¢-d 0.21). The difference

in the factor benefits presented a moderate effect size (¢-d 0.62).
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Table -3.: KFZA results from our study of practice assistants (n=550) in comparison with comparative data from 23-23 professional groups (n= 8.121).

Work aspects KFZA factor Our study 95% ClI Comparison: Cohen’sd P-value **
Mean sScore Mean sScore (Nolting et al.)
(PasPrAs)
Job content! Versatility 3.6 3.58-3.70 3.8 0.23 <0.001
Completeness of task 3.5 3.41-357 3.6 0.12 0.0045
Resources! Scope of action 34 3.37-349 338 0.43 <0.001
Social support 4.0 3.98--4.12 3.7 0.44 <0.001
Cooperation 3.6 3.53-3.66 3.4 0.24 <0.001
Stressors? Qualitative work demands 2.2 214--229 21 0.13 0.0025
Quantitative work demands 29 2.83--3.01 3.0 0.07 0.0797
Work disruptions 2.7 2.67--281 24 0.41 <0.001
Workplace environment 2.2 2.13--2.30 2.2 0.02 0.7109
Organizational Information and participation 3.6 3.57-3.73 33 0.38 <0.001
culture? Benefits 2.9* 2,77 —-2.94 2.4%* 0.43 <0.001
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1 High values-scores (>3) are considered positive, 2 high vatses-scores (>3) are considered negative, * critical values ** based on a ene-sidedone-sided t-test

comparing mean values of PrAs and Nolting et al. on a 95% significance level

Figure -1.:- KFZA results on a factor level divided into resources and stressors in comparison with comparative data from Nolting et al.

L High values-scores (>3) are considered positive, ? high valuesscores (>3) are considered negative,

Table -4.: KFZA factorfactor-level comparison of PrAs from our study (n=550; year 2014) and PrAs from Nolting et al. (n=324; year 2000).-

Y bbbl

Work aspects KFZA factor Our study 95% Cl PrAs’ results from 20002 Cohen’s d P-value
Mean sScore (PrAs) Mean sScore (PrAs; Nolting et
al)
Job content! Versatility 3.6 3.58-3.70 3.6 0.05 0.238
Completeness of task 3.5 3.41-3.57 3.2 0.32 <0.001
Resources! Scope of action 3.4 3.37-349 34 0.01 0.765
Social support 4.0 3.98--4.12 39 0.19 <0.001
Cooperation 3.6 3.53--3.66 3.5 0.13 0.006
Stressors? Qualitative work demands 2.2 2.14--229 20 0.25 <0.001
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286

Quantitative work demands 29

Work disruptions 2.7

Workplace environment 2.2
Organizational Information and participation 3.6
culture! Benefits 2.9*

2.83-3.01
2.67 -2.81
2.13--2.30
3.57--3.73
2.77-2.94

2.8

2.5

2.0

3.5

2.2%*

0.12

0.29

0.21

0.16

0.62

0.007

<0.001

<0.001

0.002

<0.001

! High scoresvalues (>3) are considered positive, 2 high valses-scores (>3) are considered negative, * critical values ** based on a ene-sidedone-sided t-test

comparing mean values of PrAs and Nolting et al. on a 95% significance level
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288  Our study identified social support within primary care practices as a resource and a protective factor

289  for mental work-load among PrAs, while the lack of benefits at work was perceived as a stressor.

290  When comparing data on PrAs with the aggregated data of other professional groups, we were able to
291 perform a more informative analysis was—pessible-yielding slightly different results. Scope of action
292  and work disruptions showed the largest negative difference and the strongest effect size, whereas
293  social support and benefits showed the largest positive difference and the strongest effect size.

294 Interestingly, when comparing with other professional groups, the factor benefits that was interpreted

295 identified as a stressor in the single evaluation turned out to be a resource-whencemparingwith-other
296  prefessionalgreups. Since values-the scores are rather low in both samples, lack of benefits at work
297  might be a general problem, whereas-while PrAs might experience more benefits at work cempared
298  te-than other professional groups. PrAs in general practices tend to be responsible for a wide range of
299  tasks in different workplaces throughout the practices, as they ~while-arepresenting the first point of
300 contact for patients with unexpected events occurring on a regular basis [1]. This job profile may

301  explain the high valses-scores for work disruptions. Although PrAs are responsible for a wide range of

302 tasks, GPs remain the decision makers, resulting in leading-te-a setting-immanent limited scope of

303  action for PrAs.

304  The cComparison between the prefessional-greupsof-PrA groups from 2000 to 2014 shewed-revealed
305 significant differences foris most factors, but small effect sizes. The factor benefits showed a moderate

306 effect size in favor of the 2014 study population. All factors, positive factors and negative factors alike,

307 were slightly higher in our population of PrAs compared to the 2000 PrA population efPAs-from Nolting
308 et al—from-2000,peositivefactors-and-negative factersalike. The increase of-in benefits at work and
309  completeness of task from 2000 to 2014 may be explained by a-rumberefthe poassiblefurther trainings
310  opportunities ferfor PrAs that were had-been-introduced during that time period (i.e., VERAH, EVA).

311  Among other changes, these trainings have enabled PrAs epened-up-thepessibilitiesforPAs-to carry
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out more complex work processes at—werk-autonomously (kee.g.: patient education on diabetes).
Additionally, they are rewarded with a better salary. Both may be signs fer=-of professionalization.
PAs-iIn a -recent study frem-by Vu-Eickmann et al., PrAs reported a high patient volume, which in
addition to handling many tasks at once may explain the be-the-reasen—for-high score for work

disruptions [1].

Social support is an important resource and can positively influence job satisfaction, as shown in a
recent study with Portuguese nursing staff [30]. Job satisfaction was again hasbeen-shown to positively
correlate with patient satisfaction [31]. A systematic review yielded a similar result eennectinglinking
social support with staff well-being in emergency departments [32]. In contrast, studies have shown
that negative work aspect (i.e.: lack of benefits, limited scope of action) cause psychological strain and

can lead to a higher turnover rate and depressive symptoms [10,33].

In agreement with three other studies available-on the-this topic, we showed that PrAs in primary care
practices receive high social support and have a rather limited scope of action and still insufficient

benefits at work [1,7,8].

Strengths and limitations -

It is a strength of our study that it was based on a data set with a large number of participants (550

PrAs). Also, prior analyses had shown that the practice network from which this sample was taken is

representative for German primary care practices With-550—participating-PAs-ourstudy-comprised

practices-[23]. Each participant received an incentive in the form of a 5-5-Euro voucher to avoid a

selection bias by erly-selecting only highly motivated PrAs. As the network is located in a rather densely
populated area, our results may over-represent PrAs working in urban areas. The KFZA proved to be

anr—mplementation-economica_cost-effective screening tool to gain first insights into employees’
20
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356

psychological stressors and resources. To our knowledge this is the first study comparing PrAs’ data

from a psychological risk assessment in primary care with a large sample from other professions.

In this-our study we were i-was-only pessible-able to measure-assess the current situation and not the

state desired by PrAs, which could have given-provided even furthermore insights. The cComparison

with data from 23-23 professional groups was limited as only aggregated mean results were available

without standard deviations. Due to this, we were unable to calculate a—ealeulatien—of-confidence

intervals for both populations-was-retpessible. A strength of our study is the comparison of the results
of the 2000 with the 2014 results-study from the same professional group. YetHowever, the PrA these
were-two-different-populations efPAs-were not identical, and caution is advised when interpreting the

results.

Conclusions -

Mental well-being has a tremendous impact on preserving a healthy and productive workforce.
Therefore, our it+-haste-be-the-goal must be to first identify risk factors for mental well-being at work

and put them into perspective with other occupations, which we aimed to do in Las—wefe—}t-he—aﬂ\ms—e#

{Formatted: Heading 1, Left
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this study. Second, we need to develop measures reed-te-be-develeped-to tackle risk factors for

psychological strain at work and enhance protective factors such as social support, scope of action,
benefits at work, and cooperation. Lastly, measures need to be evaluated and implemented in the

everyday working life of PrAs.
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Cl: confidence interval, GP: Genreralgeneral Practitionerpractitioner; KFZA: Kurzfragebogen zur
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Reviewers' comments:

Reviewer's Responses to Questions

Comments to the Author

1. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that
supports the conclusions. Experiments must have been conducted rigorously, with appropriate
controls, replication, and sample sizes. The conclusions must be drawn appropriately based on

the data presented.

Reviewer #1: Yes

2. Has the statistical analysis been performed appropriately and rigorously?

Reviewer #1: Yes

3. Have the authors made all data underlying the findings in their manuscript fully available?

The PLOS Data policy requires authors to make all data underlying the findings described in
their manuscript fully available without restriction, with rare exception (please refer to the Data
Availability Statement in the manuscript PDF file). The data should be provided as part of the
manuscript or its supporting information, or deposited to a public repository. For example, in
addition to summary statistics, the data points behind means, medians and variance measures



http://www.plosone.org/static/policies.action#sharing

should be available. If there are restrictions on publicly sharing data—e.qg. participant privacy or
use of data from a third party—those must be specified.

Reviewer #1: No

Answer: The data cannot be shared publicly because of ethical restrictions and data protection
issues as our dataset includes potentially identifying information.

4. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must
be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected
at revision, so please note any specific errors here.

Reviewer #1: No

Answer: The manuscript was proofread by a certified medical translator.

5. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also
include additional comments for the author, including concerns about dual publication, research
ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000
characters)

Reviewer #1:

1. The manuscript is full of typography errors; punctuations.
Answer: The manuscript was proofread by a professional medical translator.

2. Language is main problem
Answer: The manuscript was proofread by a professional medical translator.

3. Not consistent throughout the document
Answer: The manuscript was proofread by a professional medical translator.

4. Don’t use abbreviation in the abstract part
Answer: This was corrected.

5. In the background part there are incomplete sentences
Answer: This was corrected.



6. In tables the decimal places should be consistent
Answer: This was corrected in Tables 1, 2,3 and 4.

7. In the table reporting missing value is not necessary
Answer: This was corrected in Tables 1 and 2.

6. PLOS authors have the option to publish the peer review history of their article (what does this
mean?). If published, this will include your full peer review and any attached files.

If you choose “no”, your identity will remain anonymous but your review may still be made

public.
Do you want your identity to be public for this peer review? For information about this
choice, including consent withdrawal, please see our Privacy Policy.

Reviewer #1: No

Answer to reviewer comment concerning response rate
Reviewer comment: “Statistically how it can be generalized with around 30% non-response rate?

Answer: The argument in our sentence was incorrect. The total study had a response rate of 70%
of practices. Within the practices, nearly all physicians and practice assistants participated
indicating a high interest in the topic.

The text was revised to: It is a strength of our study that it was based on a data set with a large
number of participants (550 PrAs). Also, prior analyses had shown that the practice network
from which this sample was taken is representative for German primary care practices.
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