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Abstract

Background For many entrants, the initial stages of professional training are a challenge. Demands at work can lead
to new physical and psychological stress, as well as new social requirements. These new requirements can influence
the health behaviour and the state of health of young employees. In recent years, there have been many studies

on health literacy (HL). HL represents resources and potentials that allow individuals to achieve improved control of
their health and of factors that influence health. Thus, HL can influence both well-being and health. In the present
study, the health of trainees in different branches (health and welfare services, office, sales, technology) is monitored
over time ending in the period of the COVID-19 pandemic. Furthermore, the association between health literacy and
health or health behaviour has been examined.

Methods In 2017/18, a baseline survey (T0) was performed on trainees in various sectors (office, sales, teaching,
nursing and social welfare, engineering, hairdressers), who had been contacted through vocational colleges in

four federal states in north Germany. The trainees were surveyed again in the in the first year after training in 2021
(T3). Demographic data were collected, as well as information on health literacy (HLS-EU-16), health behaviour
(physical exercise, nutrition, smoking and alcohol) and state of health (BMI, psychological well-being and subjective
state of health). Recognition, satisfaction at work and thoughts of leaving the profession were surveyed with the
Copenhagen Psychosocial Questionnaire (COPSOQ). Statistical analysis was performed with tests for paired samples
and multivariate regression analysis in SPSS 26.

Results 129 data sets were evaluated, with a follow-up rate of 10.2%. 85% of the trainees were female. The mean

age at follow-up was 25.6 years. 56% were employed in the health service or social welfare. 35% worked in the office,
sales or engineering. At T3, 47% of the employees exhibited limited health literacy, 67% low levels of exercise and 30%
risky alcohol use. 42% exhibited overweight and 42% poor psychological well-being. An association between health
literacy (HL) and psychological well-being was only observed in cross-section (HL inadequate vs. HL adequate OR:
3.295% Cl: 1.07-9.49, p=0.037). The odds ratio relative to subjective state of health was also increased, although the
association was not statistically significant (HL inadequate vs. HL adequate OR: 2.7 95% Cl: 0.72-9.78, p=0.143). In the
sector for health service and social welfare, there was statistically significant deterioration over time in all COPSOQ
variables (recognition, satisfaction at work, thoughts of leaving the profession).

*Correspondence:
Peter Koch
p.koch@uke.de

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12995-023-00387-1&domain=pdf&date_stamp=2023-8-28

Koch et al. Journal of Occupational Medicine and Toxicology

(2023) 18:18

Page 2 of 11

Conclusions For a group of trainees in the first year of work during the covid-19 epidemic, the present findings show
that there is a need to prevent risky health behaviour, overweight and poor psychological well-being. Health literacy
was shown to be a modifiable parameter, that apparently is associated in cross — but not in longitudinal section with
the health of young employees. It would appear to be reasonable to modify developing health literacy in the setting

of work and school.

Keywords Health literacy, Prevention, Adolescents, Occupational health, Psychological well being

Introduction

In Germany, there are about 1.3 million trainees who
are undergoing training in companies that offer training
in vocational colleges. About a quarter of contracts for
professional training are prematurely cancelled each year
[1]. Many people starting professional training find this
challenging. These stressors are experienced by young
people at risk, who are still in the process of develop-
ing into adults and who generally do not consider that
unhealthy behaviour can have adverse effects on their
health. Moreover, they have little awareness of health
protection or protection at work [2]. These new demands
may influence the health behaviour and state of health of
young employees. Studies have demonstrated the unfa-
vourable effects of these demands on e.g. eating habits
and the extent of physical activity [3]. In addition, health
problems, such as pain in the back or headache have been
associated with activities at work [4]. In view of this vul-
nerable phase of life and the lack of trained employees in
some sectors, it is important to monitor the health and
health behaviour of young people at their workplace, in
order to identify measures to support health and preven-
tion for each workplace. These measures can have syner-
gistic effects on the individual health of young workers
on the one hand and on the prevention of a shortage of
skilled workers on the other.

Theoretical background of health literacy

The term health literacy (HL) is introduced in the 1970
[5]. It is fundamental to distinguish HL from literacy in
general. While literacy refers to the ability to read and
write, HL is not only the ability to use and understand
words and numbers in a medical context. The term HL
also encompasses the use of different abilities, such as
reading and acting upon written health information,
communicating needs to health professionals, and under-
standing health instructions [6].

In recent years, there have been many research stud-
ies on health literacy (HL). On the basis of a systematic
review Sgrensen et al. developed a definition of HL:
“Health literacy is linked to literacy and entails people’s
knowledge, motivation and competences to access,
understand, appraise and apply health information in
order to make judgments and take decisions in everyday
life concerning healthcare, disease prevention and health
promotion to maintain or improve quality of life during

the life course” [7]. So HL represents the resources and
potentials that allow individuals to achieve more control
over their health, as well as over factors that influence
their health [8].

Research results on health literacy

International studies have demonstrated HL deficits
in many countries [9]. In Germany, more than half the
population (59%) exhibit deficits in HL [10].Associa-
tions between HL and health indicators have been dem-
onstrated in both the general population and in specific
subgroups. These include socio-economically disadvan-
taged adults, patients, nurses and their children as well
as adolescents [11-16]. As health behaviour is apparently
a mediator between HL and health, there is also pub-
lished evidence for an association between HL and health
behaviour [17-20]. In their systematic review including
studies investigating adolescent HL and health behav-
iour Fleary et al. found a broad range of different health
behaviour components in the original studies e.g. alco-
hol use, tobacco use, medical adherence, health-related
information seeking, risky sexual behaviour, physical
exercise, nutrition etc. [17]. In summary the relationship
between HL and health behaviour is clearer in studies of
adults than of adolescents [17].

Within the setting of the workplace, a person with a
good HL can consider how their health is related to their
profession and can take appropriate action to help to
reduce accidents at work and occupational diseases [21,
22]. This has led to the development of current concepts,
such as the National Action Plan for Health Literacy,
which are intended to stimulate HL in the workplace and
in the educational system [22, 23].

The present study investigates the changes during time
of HL, health behaviour and health within a cohort of
trainees (i). The study will also analyse if workers with
an inadequate HL have a greater risk for an unfavourable
health behaviour (ii) and if workers with an inadequate
HL have a greater risk for an unfavourable health status

(iii).

Methods

The present study presents longitudinal data for a study
cohort of trainees, as observed during and after their
training period [24]. These are trainees from eleven dif-
ferent qualified professions, summarised in two groups:
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firstly, office, technology and sales (office administrator,
retail and wholesale sales, industrial business manage-
ment, retail salesperson, plant manager for plumbing,
heating and air conditioning, electrician for plant tech-
nology and building technology) and secondly, health
service and social welfare (geriatric nurse, nurse or hos-
pital nurse, medical assistant, childcare worker, hair-
dresser). All occupational groups of the latter group
traditionally belong to the group of insured persons of
the German statutory accident insurance.

Data collection

The baseline survey for the study (T0) was performed at
the end of 2017 or the beginning of 2018. The follow-up
T1 was performed in the middle of training, in March
2019. Follow-up T2 was performed at the end of train-
ing in July 2020. Follow-up T3 was performed during the
first year of employment in October 2021. The overall
follow-up was about 4 years. At the start of the study, we
carried out an Internet search for all vocational colleges
offering the relevant training courses in the northern
federal states of Germany (Schleswig-Holstein, Bremen,
Lower Saxony and Mecklenburg-Western Pomerania),
which we then contacted. We had no approval from the
school authorities for the federal state of Hamburg. We
were awarded a favourable ethics vote for the study by
Hamburg Medical Association (PV5670). Out of 321
identified vocational collages 47 participated in the study
(response 14.6%). Further details can be found in the cor-
responding publication of the baseline survey [24].

Of the 321 identified vocational colleges, 46 agreed to
participate in the study (response rate 14.6%). In October
2017, a total of 5052 trainees were invited to participate
in the study and 1797 of these returned the question-
naire to the study centre (response rate 35.5%) In the first
year of employment after completion of training (T3), a
printed form was sent to the private addresses of 1569
trainees who had consented to a follow-up survey. A total
of 160 questionnaires were returned to the study centre
(follow-up rate 10.2%) from which 31 cases documented
a discontinuation of training due to different reasons.
Finally, 129 cases were included in the analysis sample.

Operationalization of variables

The baseline survey incorporated sociodemographic data
on age, gender, country of birth, nationality and highest
academic qualification. HL was surveyed with the vali-
dated short questionnaire HLS-EU-Q16 [25].

The four-step answer categories were dichotomised
and a cumulative score of 0 to 16 points (P) was calcu-
lated. On this basis, we applied classification into three
HL levels: adequate (13-16 P), problematical (9-12 P)
and inadequate (0-8 P) [25]. If values were missing for
more than two items, the cumulative score was rated as
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“missing”. Reliability analysis of the original items of the
HL scale provided a Cronbach’s alpha of 0.88.

Health behaviour

The frequency of physical exercise was surveyed on the
basis of five categories (none/<1 h per week/1>2 h per
week/2>4 h per week/>= 4 h per week) [26]. In addition,
smoking habits [27], as well as alcohol use with the Audit
C questionnaire [28], and nutritional behaviour were
assessed [29]. A nutritional score was calculated on the
basis of 15 food items. On the basis of a 6-step frequency
of consumption (daily to never), from 0 to 2 points
(abnormal, normal, optimal frequency of consumption)
were awarded for each of the surveyed groups of food. A
score (range 0 to 30) was calculated from the sum of the
points. This was used to form categories of nutritional
patterns, ranging from optimal nutritional pattern (16—
30 points), normal nutritional pattern (13—15 points) to
unfavourable nutritional pattern (0—12 points).

State of health

A total of four indicators of the state of health were sur-
veyed. Aside from the BMI, the subjective state of health
was assessed with a one item 5-step evaluation (excellent/
very good/good/less good/poor) [3] and dichotomised as
follows: good: excellent/very good/good and poor: less
good/poor. Various diseases with a medical diagnosis
within the previous twelve months were surveyed from
the items in the work ability index [30]. Psychological
well-being was assessed from the WHO-5 Index and
reached a good internal consistency with a Cronbach’s
alpha of 0,87 [31]. The dichotomisation of the WHO-5
index was based on the published cut-off scale value
(poor psychological well-being: < 13).

Workplace-related psychosocial factors

On the basis of the COPSOQ questionnaire, recognition
(1 Item), satisfaction at work (6 Items, Cronbach’s alpha :
0.85) and thoughts of leaving the profession (1 Item) were
assessed [32].

Statistical analysis

For categorical data, Fisher’s exact test was used for com-
paring groups. For normally distributed metric data,
groups were compared with the t test. The Mann Whit-
ney U test (2 samples) and Kruskal-Wallis test (k sam-
ples) were used for metric data that was not normally
distributed. In order to examine changes over time in HL,
health indicators and health behaviour tests for depen-
dent samples were calculated. Nominal data were then
examined with the McNemar test, data without normal
distribution with the Wilcoxon test and normally distrib-
uted data with the t test.
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Table 1 Description of the cohort (N=129)
Health and Welfare Services Office, Sales, Technology Total Group p
n=84 (65%) n=45 (35%) n=129(100%)
Age in years (first year of employment) 0.023
mean (standard deviation): 263 (6.1) 245 (2.8) 256 (5.2)
minimum, Maximum: 20,54 20, 35 20, 54
interquartile range: 4 2 3
Sex <0.001
female 81 (96%) 29 (64%) 110 (85%)
Nationality 0.674
German 81 (96%) 44 (98%) 125 (97%)
other 3 (4%) 1 (2%) 4 (3%)
School leaving exam 0.020
basic secondary school 3 (4%) 1 (2%) 4 (3%)
secondary school 46 (54%) 15 (33%) 61 (47%)
technical college 15 (18%) 5(11%) 20 (16%)
abitur [A-levels] 20 (24%) 24 (54%) 44 (34%)

Hypothesis testing in longitudinal design was per-
formed by multivariate logistic regression. As age and sex
represent health disparities in populations, these char-
acteristics were inserted as adjustment variables into the
multivariate models [33, 34].The extent to which health
literacy at TO has an influence on the indicators of health
and health behaviour at T3 was examined. Effect esti-
mates were reported with 95% confidence intervals. The
level of significance was p<0.05. Statistical analysis was
carried out with SPSS 26 (IBM Corp., Armonk, NY, USA).

Results

Description of the cohort

At the time point of the fourth survey, 160 questionnaires
were received in the study centre at T3 (follow-up rate:
10.2%). 31 persons reported that they no longer worked
in the profession which they had studied; thus 129 per-
sons were included in the analysis. 65% had been trained
to work in the health service or in social welfare, 35%
had been trained in office, sales or technological profes-
sions (Table 1). The mean age was 25.6 years, with an
interquartile range of 3 years. 85% of participants were
female and 97% were German citizens. At the time of the
baseline survey, the subjects most often had a secondary
school leaving exam [Realschule] (47%). 34% had taken
Abitur [A-Levels]; 16% had taken a leaving exam from a
technical college and 3% a leaving exam for basic second-
ary school [Hauptschule].

Changes over time in health literacy (HL), indicators of health
behaviour and health COPSOQ variables

The changes over time in HL, health behaviour and indi-
cators of state of health are presented in Table 2. For
health literacy, there was a slight increase in the mean
value over time (T0: 12.0 vs. T3: 12.3, p=0.223). Refer-
ring to the categorical variable of HL the proportion of

limited HL (problematic or inadequate HL) decreases
from 53 to 47%. Employees in health and welfare services
started at TO with a greater mean value than employees
in other sectors (T0: 12.2 vs. 11.5) and also had a higher
mean value at T3 (T3: 12.8 vs. 12.2) (Fig. 1). The increases
in HL in the two groups of sectors are not significant. The
individual changes over time in HL are also heteroge-
neous. Both increases (49%) and decreases (38%) of the
HL score in the two sector groups were recorded; in 13%,
the value was unchanged (Fig. 2).

For the variables in health behaviour (Table 2), the only
statistically significant difference was for risky alcohol
use: the proportion of subjects with risks alcohol use fell
from 41 to 30% (p=0.011). This reduction was statisti-
cally significant in both groups of sectors. The propor-
tions for the other health behaviour indicators at time
point T3 were 51% for unfavourable nutrition, 67% for
low physical exercise and 26% for smoking.

For health indicators, there was a statistically sig-
nificant increase in mean BMI (TO0: 24.3 vs. T3: 25.3,
p<0.001). This statistically significant increase was also
observed in both groups of sectors. For the total sample
the proportion of overweight/adipositas increased from
36 to 42%. Over this period, the mean subjective state of
health decreased slightly (T0: 3.4 vs. T3: 3.2, p=0.123),
the proportion of a less good/poor subjective state of
health increased from 13 to 17%. In addition, psychologi-
cal well-being decreased over time (T0: 13.9 vs. T3: 13.2,
p=0.105), the proportion of low psychological well-being
increased from 35 to 42%. Neither change over time was
statistically significant. At both time points, the preva-
lence values for medically diagnosed diseases lay between
9% and 23%. For cardiovascular diseases, the prevalence
at TO and T3 was 5%. There were no statistically sig-
nificance differences observed over time in any type of
disease.
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Table 2 Changes over time in health literacy, indicators for health behaviour and health (N=129)
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Variable T0 T3 P
x?(SD"),% x°(SD"), %
Health literacy scale (0-16) 12.0(2.9) 123(3.2) 0.223
adequate 47% 53%
problematical 42% 30%
inadequate 11% 17%
Nutrition scale (0-30) 13.1(3.2) 12.8(3.7) 0.403
favourable 22% 24%
normal 36% 25%
unfavourable 42% 51%
Fast food more than once per week 9% 13% 0.359
Smoking yes 28% 26% 0.804
Physical exercise <2 h/week less than 2 h/week 59% 67% 0.124
Risky alcohol use yes 41% 30% 0.011
BMI continuous 243 (5.1) 253 (5.6) <0.001
underweight 4% 2%
normal weight 60% 56%
overweight 21% 23%
adipositas 15% 19%
Subjective state of health scale (1-5) 34(0.82) 3.2(0.84) 0.123
excellent/very good 40% 37%
good 47% 46%
less good/poor 13% 17%
Medically diagnosed diseases (previous 12 months) musculoskeletal system 22% 23% 1
skin 17% 15% 0.815
respiratory tract 17% 13% 0523
psyche 18% 18% 1
Neurological 14% 16% 0.832
digestive system 12% 9% 0.648
hormonal 1% 14% 0424
cardiovascular 5% 5% 1
Psychological well-being scale (0-25) 13.9 (4.5) 13.2(5.1) 0.105
poor psychological well-being (< 13 points) 35% 42%

®mean, Pstandard deviation
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In all three cases, there was a deterioration in COP-
SOQ variables. In the whole group, there was a reduc-
tion in mean recognition from 60.1 to 54.4. For the sector
health and welfare services, this reduction was statisti-
cally significant (TO: 60.0 vs. T3: 50.3, p=0.014) (Fig. 3)
In Figs. 4 and 5, it is clear that the statistically significant
reduction in the mean for the whole group is solely due
to the subgroup health and welfare services (satisfaction
at work TO: 72.9 vs. T3: 65.1, p<0.001, thoughts of leav-
ing the profession TO0: 15.4 vs. T3: 22.6, p=0.048).

Table 3 portrays the time course of the work-related
parameters within the period of training and compares
these with changes between the start of training to the
first year of employment (T0- T3), Table 3 shows the
changes over time from TO to T2 within the two groups
of sectors (n=189). This shows that there is no signifi-
cant reduction within the two groups for the mean value
of recognition and thoughts of leaving the profession,
but a significant reduction in satisfaction at work (office/
sales/technology p=0.010, health and welfare services
p=0.025).

As regards the comparison between the two groups
of sectors at the time point T3, it could be observed
that employees in health and welfare services exhibited
greater HL (x: 12.8 vs. 11.6, p=0.044), lower recognition
(x: 50.3 vs. 61.7, p=0.022), poorer subjective state of
health (x: 3.1 vs. 3.5, p=0.015), as well as more frequent
diseases of the respiratory tract or hormonal diseases
(18% vs. 5%, p=0.035 and 19% vs. 5%, p=0.024, respec-
tively) (data not shown in the table).

* Office, Sales, Technology (p=0.830)
70 - ® Health and welfare services {p=0.014)
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Fig. 3 Changes over time in recognition in different sectors (mean and
95% confidence interval)
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Association between health literacy and indicators of health
behaviour and health

No associations were found between HL TO and indi-
cators of health behaviour T3; this applied both lon-
gitudinally and in cross-section (T3). Two additional
longitudinal analyses on this association with a reduced
sample size (HL T1/T2 and health behaviour T3) also
showed no associations (data not shown).

No longitudinal associations were found between HL
TO and indicators of health T3 (subjective state of health
and psychological well-being). Two additional longitudi-
nal analyses on this association with a reduced sample
size (HL T1/T2 and indicators of health T3) also showed
no associations (data not shown). Cross-sectional bivari-
ate analysis showed no statistically significant differences
in the median of state of health (T3) across the HL (T3)
categories (HL adequate: 3, HL problematic: 3, HL inad-
equate: 3, p=0,169). In contrast, there was a cross-sec-
tional association between HL (T3) and subjective state
of health (T3) (Table 4). In comparison to persons with
adequate HL, persons with inadequate HL exhibited an
increased odds ratio of 2.7 (95% CI: 0.72-9.78, p=0.143),
although this was not statistically significant. For each
reported disease in the last 12 months, the risk increased
by 60% for an less good subjective health status (OR: 1.6,
95% CI: 1.15-2.21, p=0.005).

For HL (T3) and psychological well-being (T3), statis-
tically significant differences in the median were found
(HL adequate: 15, HL problematic: 13, HL inadequate:
11, p=0,036). In the multivariate model a statistically
significant cross-sectional association was also found
(Table 5). Thus, in comparison to persons with adequate

80 | ® Office, Sales, Technology (p=0.161)
® Health and welfare services (p < 0.001)
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Fig.4 Changes over time in satisfaction at work in different sectors (mean
and 95% confidence interval)
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. e Office, Sales, Technology (p =0.464) Table 4 Multivariate logistical regression: health literacy (T3) on
S 30 ¢ Health and welfare services (p=0.048) less good subjective state of health (T3)
2 Variable OR(95% p OR*(95%Cl) p
§ 25 | Cl) multivariate
- univariate
% - health literacy adequate 1 - 1 -
8 48 //// (13-16 points)
g - health literacy problem- 2.0 0206 22(0.70-7.17) 0174
= 157 . | atical (9-12 points) (0.68-5.85)
'% i - health literacy inadequate 3.0 0073 27(072-978) 0.143
2 10 = (0-8 points) (0.90-9.96)
2 Sum of diseases last 12 1.7 0001 16(1.15-221)  0.005
g 5 month (per one disease)  (1.24-2.26)
E sex: female vs. male 43(0.55- 0.164 3.4(041-2871) 0.259
0 | | 34.41)
Less good subjective state of health: 17%, missing data 2%, Nagelkerkes r: 0.22,
To T3 *adjusted for age
Time point

Fig. 5 Changes over time in thoughts of leaving the profession in differ-
ent sectors (mean and 95% confidence intervals)

HL, persons with inadequate health literacy exhibited
an odds ratio that was increased by 220% (3.2 95% CI:
1.07-9.49, p=0.037). Persons with a problematical HL
also exhibit an increased odds ratio, although this was
not statistically significant (OR: 1.8 95% CI: 0.76-4.42,
p=0.182). For women, there was an increased odds ratio
for poor psychological well-being relative to men which
was statistically not significant (OR: 2.8 95% CI: 0.80—
9.67, p=0.187).

Discussion

The present investigation observes a cohort of trainees,
from the start of training till the first year of employment.
The proportion of limited HL (problematic or inadequate
HL) was 47%. As regards the health behaviour, there were
high prevalence values for unfavourable nutrition (51%),
smoking (26%), low physical exercise (67%) and risky
alcohol use (30%). As regards health indicators, 42% of
persons were overweight, 17% reported poor subjective
state of health and 42% of persons exhibited low psy-
chological well-being. No longitudinal associations were
found between HL and health behaviour. A statistical

Table 5 Multivariate logistic regression: health literacy (T3) on
psychological well-being (T3)

Variable OR(95% p OR*(95%Cl) p
ql) multivariate
univariate
health literacy adequate 1 - 1 -
(13-16 points)
health literacy problem- 1.7 0.208 1.8(0.76-442) 0.182
atical (9-12 points) (0.75-3.75)
health literacy inadequate 3.2 0.025 3.2(1.07-949) 0.037
(0-8 points) (1.15-8.76)
Sum of diseases last 12 16 0.001 16(1.17-2.09) 0.003
month (per one disease)  (1.23-2.12)
sex: female vs. male 32(099- 0052 28(0.80-967) 0.187
10.19)

Poor psychological well-being: 42%, missing data 2%, Nagelkerkes r%: 0.23,
*adjusted for age

significant cross-sectional odds ratio of 3.2 was observed
for the association with psychological well-being.

Changes over time

For HL, there was a slight increase in the mean value
over time. This was particularly marked in the health and
welfare services sector group, but was not statistically
significant. The level of HL at TO was higher for employ-
ees in health and welfare services than for persons from
the sector office/sales/technology — presumably due to

Table 3 Time course of COPSOQ variables from start of training at TO to completion of training at T2 (n=189)

Variable Group of sectors TO T2 p
x?(SD®), % x2(SD®), %

Recognition office/sales/technology 55.8 (27.4) 49.0(27.8) 0.065
health and welfare services 56.2 (23.8) 594 (24.7) 0.346

Satisfaction at work office/sales/technology 73.1(14.0) 68.3(16.7) 0.010
health and welfare services 71.7(11.8) 68.3(16.7) 0.025

Thoughts of leaving the profession office/sales/technology 12.6 (22.6) 11.1 (15.9) 0469
health and welfare services 13.9(204) 16.0 (22.9) 0.363

®mean, ®standard deviation
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selection. The reason is evidently that the various courses
for training in the health and welfare services gradually
lead to greater increases than in the comparative group;
these increases are statistically significant at time point
T3. There were nevertheless heterogeneous changes in
HL over time. Thus, a decrease in the HL of at least one
point was observed in 38% of participants. This may indi-
cate a bias due to a faulty subjective assessment at TO.

The observed prevalence of limited (problematic or
inadequate) HL was 47%, which is less than the values
of 53% and 49%, respectively, found in the baseline and
follow-up T1 publication and is lower than data from the
German speaking area [24, 35]. In the recently performed
survey in the adult German population, this value was
59% [10]; in 2015, Jordan & Hoebel observed a preva-
lence of 44% [36]. For younger subjects, the proportion
of limited HL has been reported to be 58% (15-year old
Austrians) or 69% (students in a German vocational col-
lege for health) [25, 37].

A statistically significant reduction in risky alcohol use
was observed in both groups of sectors and represents a
continuation of the trend observed in the T1 publication
of the cohort [35]. Nevertheless, the prevalence value of
30% was clearly above the comparative German data for
the age group of 18 to 29 years, where the gender-specific
values were 14% for men and 18% for women [38]. The
increase in BMI over the time in this age group is con-
sistent with the data from German health reports, even
though the value of 25.3 found in this study was above
the reference values in the official statistics (20—24 years:
23.5, 25-30 years: 24.5) (39). A possible explanation for
this increase could be the restrictions on activities in the
two lockdown phases in Germany during the observation
period of the study (1st lockdown: March 2020 to May
2020, 2nd lockdown: December 2020 to May 2021) How-
ever, due to the lack of a comparison cohort, this expla-
nation is purely hypothetical. The prevalence of poor
subjective state of health was 17%, which is clearly greater
than the comparable values in the GEDA 2014/2015
EHIS survey, where the gender-specific prevalence were
between 2.5% (women) and 1% (men) in the age group
of 18-29 years [40]. In addition, a large section of the
subjects (42%) reported poor psychological well-being at
T3. It is certainly possible that the generally high values
for unfavourable health behaviour (unfavourable nutri-
tion: 51%, smoking: 26%, low physical exercise: 67%, risky
alcohol use: 30%) and poor psychological and physical
health are at least to some extent consequences of the
stress from the covid-19 pandemic in Germany, with
the restrictions to social contact in 2021, and should be
regarded as a period effects of the pandemic.

There were striking changes from TO to T3 in the
workplace-related variables of recognition, satisfaction
at work and commitment. These changes depended on
the sector, namely that in the health and welfare services
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sector there were statistically significant deteriorations
over time in all three parameters. On the one hand, the
mean for recognition tended to increase during the train-
ing period (T0-T2) for health and welfare services, with a
slight decrease in commitment (neither statistically sig-
nificant). On the other hand, for the period TO-T3, the
values for recognition, commitment and satisfaction at
work deteriorated in this group of sectors. This indicates
that for the group health and welfare services, the transi-
tion from the training period into actual employment is
more difficult with respect to the workplace parameters
examined here. It may also indicate that the period effect
from the covid-19 pandemic is more marked for employ-
ees in social sectors than in other sectors. Daily care of
patients and clients in the context of a pandemic is more
stressful, due to the inevitable contact restrictions, dis-
tancing and the relatively high risk of infection. This may
all cause entrants to have doubts about their choice of
profession. It is difficult to assess the specific mean values
we found for the COPSOQ scales, as the groups include
different subsectors.

HL and indicators of health behaviour and health

No associations were observed between HL at T0/T1/T2
and the various indicators of health behaviour at T3. An
alternative approach was to consider that HL might act
immediately on health behaviour, so that HL at T3 should
be compared with health behaviour at T3 — but here too
no associations were found. This negative result is consis-
tent with the lack of association between HL and health
behaviour in the T1 publication [35]. On the other hand,
this lack of association between HL and health behav-
iour is, to some extent, incompatible with the results of
previous studies. In a systematic review, Fleary et al,
reported that 13 of 17 studies on adolescents found sta-
tistically significant associations between HL and health
behaviour [17]. A German study on adolescents with
limited HL employed the long version of our question-
naire (HLS-EU-Q47) and found no associations with
tobacco and alcohol use, but associations with nutrition
and exercise. Moreover, a study with 15-year old Aus-
trian adolescents failed to find an association between
two out of three indicators of health behaviour (alcohol
use and smoking; the association with exercise was weak
(r=0.14)) [25]. On the other hand, a systematic review of
interventions in adults found a clear association between
HL and the outcome health behaviour [41]. Thus, pub-
lished reports on this association are inconsistent. In the
present study; the lack of association between HL and
health behaviour may be because our subjects wrongly
assessed their HL, due to their relative youth. This would
indeed be consistent with the decreases in HL over time
in our study. Another possible explanation would be that
the subjects accept the risk of unhealthy behaviour, even
though they know better. In focus groups, Joseph et al.
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considered that HL provided an instrument for making
well informed decisions. Nevertheless, the participants
admitted that they sometimes failed to exploit these
insights by adopting risky behaviour [42]. Another possi-
ble explanation is as follows. In a mediation analysis, one
study with the Chinese version of the 47 item HLS-EU-
Q47 concluded that only the subscale Use Information
had an indirect effect on health through health behaviour
[43]. It seems plausible that the content of this subscale
may be more directly related to health behaviour than are
the subscales Find Information, Understand Information
or Assess Information. We were unable to replicate this
analysis in our study, as we used an item-reduced version
of the HLS-EU-Q16.

For psychological well-being, an increased cross-sec-
tional odds ratio of 3.2 was found for inadequate HL and
of 1.8 for problematical HL (not statistically significant).
This confirms the trend in the results in the T1 publica-
tion [35]. This result was also confirmed by Bjornsen et
al. in a study on adolescents [44]. In a cross-sectional
study with Norwegian (male and female) adolescents
aged 15 to 21 years, it was found that high mental HL
was associated with high psychological well-being. This
was confirmed in additional cross-sectional studies with
adults. Zhang et al. observed this association in a popula-
tion-related study in Hong Kong, analogous results were
reported by Fiedler et al. in German industry managers
and by Amoah et al. in a population-related sample in
Ghana [16, 45, 46].

There were cross-sectional associations between HL
and subjective state of health, although the estimates
were not statistically significant. Employees with inad-
equate HL have a 2.7-fold greater probability of lower
subjective state of health than those with adequate HL;
there is a 2.2-fold difference for persons with problem-
atical HL. This result confirms the statistically signifi-
cant results in the T1 publication [35]. Little has been
published on the effect of HL on subjective health in this
target group. Two studies with vocational students show
that young adults with high HL also have better subjec-
tive health than students with low HL [47, 48]. In a sys-
tematic review, Sansom-Daly et al., concluded that there
had been very few studies in adolescents on the associa-
tion between HL and various health indicators and that
the results of these studies were inconsistent [19]. On
the other hand, a large population-related study in China
demonstrated unambiguous associations between HL
and subjective state of health [49].

The associations were only found in cross-section and
this indicates that there is a direct temporal relationship
between HL and health in the data. The lack of longitu-
dinal associations may be due to the heterogeneous time
courses and indeed the frequent occurrence of reductions
in HL may be regarded as an indication of subjective mis-
assessment at the time point T0. Adolescents may have

(2023) 18:18

Page 9 of 11

had little experience of illness or of the health system due
to their age and may exaggerate their own knowledge.
Some simply do not have the expertise to assess their
own health expertise. Nevertheless, longitudinal effects
were observed in the T1 publication, which contradict
the above argument. However, the fact that these associa-
tions were also observed in the T1 cross-section indicates
that HL correlates better with itself over short intervals
than over long intervals (T0-T3) (Unpublished results).
In summary, the null hypotheses must be accepted here
due to the observed results in the longitudinal analyses.
We cannot say to what extent this result can be explained
by an excessively small sample. But there is an indica-
tion in the data that the instrument for assessing HL is
not optimal for the underlying age group. In future stud-
ies, it is important to consider to what extent the assess-
ment of objective HL is more meaningful in research on
adolescents than the use of an instrument that measures
subjective HL, such as the HLS EU 16. In his work, In his
work, Okan shows the possibility of using both subjective
and objectively recorded HL in children and adolescents
[50].

For a group of entrants in the first year of employment
during the covid-19 pandemic, the present study shows
that preventive measures are needed for high risk behav-
iours, overweight and poor psychological well-being. The
results also show that HL is a modifiable parameter and
that it is associated with health in young employees. In
particular, trainees who are not in the health services
or social welfare should receive more instruction on
health during their training. It would perhaps be best for
these sectors if the vocational colleges could assume the
responsibility for this task, as training centres that are
remote from patients and clients tend not to emphasise
themes related to health support and prevention — apart
from health and safety protection. Thus, for example, the
training curricula could contain information relevant to
health and emphasise personal prevention — all in addi-
tion to health and safety protection. The objective over
time is then to enhance the trainees’ HL.

Limitations

The relative low response rate and the relatively high pro-
portion of drop-outs increase the size of a possible selec-
tion bias in the present study. Although the design of the
baseline survey included a full survey of the target group
in the study region, the study sample is not representative
at T3. In the drop-out analysis it has been observed, that
participants with an unfavourable health behaviour had
a double risk for a drop-out. So the prevalence of unfa-
vourable health behaviour may be underestimated in the
follow-up cohort. As the proportion of men at T3 is low,
it is not meaningful to perform a gender-specific evalu-
ation. Thus, it is also impossible to draw gender-specific
conclusions about preventive measures. Because of the
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low number of cases, caution is needed when interpreting
the observed prevalence. Because of the number of cases,
individual sectors were combined, even when the condi-
tions at work are different. This is particularly the base
for the group office/sales/technology. In the hypothesis
testing for the association between HL and health indi-
cators, only cross-sectional indicators could be found.
Thus, these findings have a lower level of evidence than
associations between longitudinal data. Cohort analysis
over all the time points of the survey (TO0, T1, T2, T3) was
not considered, due to the small number of cases, so we
decided to present data for the longest follow-up period
between TO and T3 including the transition from educa-
tion to the first year of work. In the longitudinal analy-
sis there were no significant associations observed, but
we cannot rule out that this was due to the small sample
size. Moreover, the independent and dependent variables
are from the same source, so that a bias due to common-
method variance cannot be excluded. All information is
based on self-reported data obtained from a question-
naire. It should also be remembered that the results
were influenced by the simultaneous occurrence of the
COVID-19 pandemic during the training period. This is
of special relevance for employees in the health services
and in health and welfare. It is possible that the observed
work-related stress and demands would have been lower
than during a pandemic-free period, Nevertheless, this
study contains historical data, that reflects professional
stress suffered by trainees during their transition to the
first year of employment during the pandemic.

Conclusions

In the present study, it was observed that there is a need
for preventive action for young employees in their first
year of employment that supports their health behav-
iour, and in particular their psychological well-being. To
what extent these high prevalences are caused by selec-
tion, occupational transition or the COVID 19 pandemic,
we cannot say. Generally, preventive structures in the
workplace are particularly important for young entrants
once they leave the vocational college, as stress at work
increases during this transitional phase due to the
increased responsibility. The structure of the transition to
the subsequent employment phase could be improved by
mentoring and health support and prevention for young
employees — specifically designed for the target group.
Further research on HL as a predictor for health behav-
iour and health should perhaps be based on the use of
the long version of the HLS-EU, as this would facilitate
studies on the association between HL and health behav-
iour. It may also be asked whether the instrument used
to measure HL is suitable for trainees, and whether an
objectively recorded HL in adolescents would produce
more valid data than a subjective method.
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