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SUMMARY

The objective of this case-control study was to identify the main risk factors for

community-acquired pneumonia (CAP) in a German adult population. A self-administered

questionnaire was given to CAP cases provided by the German competence network CAPNETZ

and population-based, randomly selected controls (sex- and age-matched). Multivariate analysis

showed that in addition to known risk factors such as previous CAP [odds ratio (OR) 1.6, 95%

confidence interval (CI) 1.3–2.1], more than one respiratory infection during the previous year

(OR 3.6, 95% CI 2.9–4.5), chronic pulmonary diseases (OR 2.3, 95% CI 1.7–3.0), number of

comorbidities (OR 1.6, 95% CI 1.4–1.9), and number of children in the household (2 children:

OR 2.2, 95% CI 1.5–3.4; o3 children: OR 3.2, 95% CI 1.5–7.0) were independent risk factors

for CAP. This was pronounced in particular in people aged f65 years. The most likely

explanation for this finding is higher exposure to infectious agents.

INTRODUCTION

Community-acquired pneumonia (CAP) is associated

with significant morbidity and mortality. It ranks as

the third leading cause of death worldwide [1] and

is one of the most common infectious diseases in the

Western industrialized countries [2]. Its annual inci-

dence varies between 1.6 and 11.6/1000 inhabitants

[3–5]. In Germany the annual incidence is estimated

to be around 10 cases/1000 inhabitants [2]. According

to the Federal Statistical Office in Germany 18 395

people died in 2004 from CAP, representing 2.2% of

all fatalities.

Smoking, alcohol consumption, increasing age,

chronic pulmonary disease and other chronic under-

lying diseases such as diabetes, cirrhosis or cardiac

failure were reported as risk factors for CAP [5, 6–9].

However, most of the studies were limited either to

patients in defined settings such as hospitals or long-

term care facilities [10, 11], or they determined specific

exposures such as metal fume or alcohol consumption

[12, 13]. To our knowledge there are no large epi-

demiological studies to date which determine risk

factors for CAP in the German adult population. We

conducted a population-based, case-control study in

order to identify the main risk factors for CAP in

Germany.When sampling cases, we took advantage of

the CAPNETZ competence network and compared
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the cases included in CAPNETZ with population-

based, random controls. CAPNETZ was initiated in

June 2002 by a grant from the Federal Ministry of

Education and Research and accumulates data from

in-patients and outpatients with CAP to combine

diagnostic, therapeutic and epidemiological research

strategies for CAP in adults. We investigated whether

known risk factors such as smoking, frequent previous

respiratory infections, chronic pulmonary diseases,

and other chronic underlying diseases [14], were also

relevant to the situation in Germany. Furthermore,

we hypothesized that a parental history of CAP, con-

tact with pets and number of children in the house-

hold may also play a role as risk factors for CAP.

MATERIAL AND METHODS

Study population

Cases were sampled from the CAPNETZ competence

network [15, 16]. During the study period it incor-

porated 11 local clinical centres (LCC) throughout

Germany which collaborate with surrounding sentinel

practices and hospitals. Eight university hospitals, 24

secondary hospitals and around 600 practices reported

new CAP cases to the study monitor of the corre-

sponding LCC. The study monitor decided whether to

include the patient in CAPNETZ by applying the

following criteria: age >18 years, an infiltrate diag-

nosed by chest X-ray and, in absence of this, clinical

symptoms consisting of a temperature o38.3 xC

(rectal) and cough or purulent sputum, or positive

auscultation. Criteria for exclusion were an acquired

or therapeutically induced immune deficiency, florid

tuberculosis or an infection of possible nosocomial

acquisition (hospitalization within 4 weeks prior to

infection). After inclusion in CAPNETZ, the patient’s

medical history and clinical parameters were assessed

in a standardized fashion and entered into a database.

Additionally, the study monitor distributed a self-

administered questionnaire which collected infor-

mation on potential risk factors. No limits of age or

health status were applied to distribution, but only

patients who were mentally and physically able to

complete the questionnaire received our question-

naire. The recruitment period for our analysis was

1 June 2002 until 30 April 2005.

The control group was randomly selected from the

population of Luebeck and Magdeburg. A sample

of 1000 persons was drawn from each registration

office. The controls were frequency matched by sex

and age (stratified by age in ten-year intervals) to the

distribution of the CAPNETZpopulation on 6August

2003. In early November 2003, a revised question-

naire was sent to these 2000 people including general

information about the study. A reminder including

another copy of the questionnaire was sent in

December 2003 and, if necessary, again in January

2004. We took into account all questionnaires which

were returned by 31 March 2004.

All patients and controls gave informed consent to

participation, and the study protocol was approved

by the ethic committees of the participating uni-

versities.

Questionnaire

The questionnaire given to the cases comprised infor-

mation about the actual case history, previous history

ofCAP, parental history ofCAP, the presence of upper

respiratory infections in the previous year, the presence

of hay fever or difficulties swallowing, influenza and

pneumococcus vaccination status, consumption of

coffee, tea and alcohol, lifetime smoking history,

physical activities, occupational and non-occupational

environmental exposure to noise, dust and contact

with metal, living conditions at home (number of

children aged <15 years, number of people living in

the home, exposure to pets), and socio-demographic

data. The questionnaire also included questions on

general and health-related life satisfaction. Body mass

index (BMI) and chronic underlying diseases such as

chronic pulmonary disease, chronic heart disease,

chronic renal disease, diabetes and chronic liver dis-

ease were assessed by the reporting physician.

The questionnaire given to the controls was an

identical subset of the CAP cases’ questionnaire with

respect to the following items: past history of CAP,

parental history of CAP, the presence of upper res-

piratory infections in the previous year, the presence

of hay fever or difficulties swallowing, influenza and

pneumococcus vaccination status, lifetime smoking

history, physical activities, living conditions at home,

socio-demographic data and questions on life satis-

faction. In addition, the questionnaire included

medical history, self-reported height and weight and

questions on stress as well as social support.

Statistical analysis

Data analysis was performed using SPSS version 13.0

for Windows (SPSS Inc., Chicago, IL, USA).
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Differences between cases and controls were analysed

by the x2 test for categorical variables. For the com-

parison of means, the non-parametric Mann–

Whitney U test was used for continuous variables

which were not normally distributed. Otherwise the

Student’s t test was used. Odds ratios (OR) and their

95% confidence intervals (CI) were calculated.

Multivariate analysis of factors potentially associated

with CAP was performed by stepwise logistic re-

gression taking CAP (case/control) as dependent

variable and including all parameters which showed

statistical significance in univariate analysis as inde-

pendent factors. A P value of <0.05 was considered

statistically significant.

To determine whether our results were representa-

tive of all CAPNETZ cases we compared the re-

sponders with the group of non-responders by age,

sex, place of treatment (outpatient/in-patient) and

severity of CAP measured by the ‘CRB-65’ scoring

system (1 point is given for each feature present :

confusion, respiratory rate o30/min, blood pressure

(SBP <90 mmHg or DBP f60 mmHg) and age o65

years) [17]. The risk of death increases with an in-

creasing CRB-65 score. Severe CAP is defined as a

CRB-65 score >2 [18, 19].

RESULTS

Response rate and non-responder analysis

In the recruitment period 3402 CAP cases were in-

cluded in CAPNETZ. Of these, 2084 cases received

the questionnaire and 1137 questionnaires were re-

turned, which is equivalent to a response of 54.6%.

The proportion of outpatients was 39.1%. Overall,

98.2% of the cases were radiographically confirmed

(3.2% of the outpatients and 0.4% of the in-patients

were not diagnosed by chest X-ray). Cases diagnosed

by clinical symptoms were younger then cases radio-

graphically confirmed (mean¡S.D. : 50.7¡16.7 vs.

57.1¡17.1, P=0.09) and the proportion of patients

with chronic respiratory diseases was significantly

lower (11.8% vs. 33.3%, P=0.046).

The comparison between the responders and

non-responders showed that a pathogen could be

identified in 37.6% of the responders and in 37.0%

of the non-responders. The most frequently identified

pathogens were Streptococcus pneumoniae (responders

35.7%, non-responders 31.9%), Legionella spp. (re-

sponders 10.9%, non-responders 11.2%), influenza

A virus (responders 7.7%, non-responders 9.4%),

Mycoplasma pneumoniae (responders 33.9%, non-

responders 34.9%), and Haemophilus influenzae (re-

sponders 2.9%, non-responders 2.1%). The patient’s

actual health status was the main reason for not dis-

tributing the questionnaire (57.1%). Compared with

the cases who received a questionnaire this group was

significantly older and hospitalized more frequently

(Table 1). In addition, the proportion of patients

with severe CAP was significantly higher (10.8% vs.

1.1%, P<0.001) in the group which did not receive a

questionnaire. Other reasons for not distributing the

questionnaire were logistic problems (17.3%) or poor

understanding of German (7.4%).

Table 1. Description of the CAPNETZ group, the excluded group, responders and non-responders

CAP cases
recruited Excluded

Questionnaire
distributed

Responder
(Questionnaire
returned) Non-responder

n 3402 1318 2084 1137 947
Sex
Male (%) 55.9 54.6 57.1 55.1 60.7#

Age (yr)

Mean (S.D.) 62.6 (¡18.4) 68.7 (¡17.8) 58.9 (¡17.6)* 59.3 (¡17.7) 60.1 (¡18.4)

Hospitalization rate
% 72.2 82.7 66.0* 69.5 69.1

CRB-65 score
0 (%) 34.6 22.4 42.6* 46.0 41.2

1–2 (%) 60.6 66.8 56.4 53.1 57.6
3–4 (%) 4.6 10.8 1.1 0.8 1.2

* Differences were statistically significant between excluded cases and cases receiving the questionnaire (P<0.001).
# Differences were significant between non-responders and responders (P<0.05).
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The main reasons for refusals given by patients

were no interest in participating in the study (30.5%),

actual health status (20.9%), doubts about the pur-

pose of the study (9.0%), and language and time

problems (5.1% each). The non-responders did not

differ significantly from the responders except for the

proportion of men (Table 1).

From the control group 1044 persons returned

completed questionnaires resulting in a response rate

of 53.4%. In Luebeck 578 persons returned the

questionnaire, 39 persons dropped out because of

death, moving house or other reasons, which led to a

response rate of 60.1%. Out of the 1000 persons

contacted in Magdeburg, 466 completed the ques-

tionnaire and 13 dropped out because of death or

moving house, which yielded a response rate of

47.2%.

Demographics

Demographic data are given in Table 2. Compared

with the control group there were no significant dif-

ferences as regards age, sex, health insurance or

marital status. Only for school education did the case

group differ significantly from the control group.

Nearly half of the cases had finished school after f9

years, a quarter finished after 10 years and another

quarter after o12 years. Similarly, in the control

group a quarter had finished school after o12 years,

but the proportion of controls which finished school

after 10 years was significantly higher than in the case

group.

Risk factors for CAP

Factors which showed an association with CAP in

univariate analysis are shown in Table 3. Previous

CAP obviously determines the risk of actual infection.

Other risk factors related to CAP were a history of

more than one respiratory infection in the previous

year and hospitalization in the last 5 years. Chronic

pulmonary, renal, liver and heart diseases were also

associated with CAP. The higher the number of

underlying diseases, the higher was the risk of CAP.

Our analysis also confirmed smoking as a risk factor.

Furthermore, the risk of CAP increased with the

number of children living in the household. Com-

pared with normal weight, persons who were under-

weight showed an increased risk of CAP while being

overweight seemed to be protective.

Neither parental history of CAP nor exposure to a

pet was significantly associated with CAP. Hay fever

or difficulties in swallowing were also not related to

the acquisition of CAP. Furthermore, living with a

partner, living in a nursing home and number of

hours of physical activity were not associated with the

risk of CAP in this analysis (data not shown).

The results of the logistic regression analysis are

presented in Table 4. A previous CAP, more than one

respiratory infection in the previous year, chronic

pulmonary disease, an increasing number of under-

lying chronic diseases, being underweight and an in-

creasing number of children present in the household

remained independent risk factors for CAP. Smokers

also had an increased risk of CAP compared to never-

smokers (not significant). Being underweight re-

mained a stable risk factor and overweight remained a

protective factor.

We included sex and age in a further multivariate

model. The effect estimates, however, changed only

marginally (data not shown). The multivariate model

stratified by sex showed that women were more

strongly affected than men with respect to exposure

to children in the household (Table 5). A significant

association between CAP and children was found

only in men living with two children in the household,

but in all women living with one or more children.

Table 2. Demographic data of cases and controls

Cases
(n=1137)

Controls
(n=1044)

Sex (male) 55.2% 54.3%

Age (mean¡S.D.) 57.0 (¡17.1) 57.5 (¡17.2)
Living in a home care
facility

1.7% 1.3%

Health insurance
Social insurance 88.7% 90.3%
Private insurance 6.2% 6.1%
Other 5.1% 3.6%

Marital status

Married and living
together

60.3% 63.8%

Married but living apart 2.2% 2.0%

Unmarried 15.1% 15.2%
Divorced 9.0% 8.3%
Widowed 9.9% 10.7%

School education*

Graduated from
school after :
f9 years 48.5% 40.1%

10 years 24.7% 34.7%
o12 years 26.2% 25.2%

* P<0.05.
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A further stratified analysis by age showed that an

increasing number of children in the household re-

mained a risk factor for CAP in people aged f65

years (2 children: OR 2.2, 95% CI 1.4–3.4; o3 chil-

dren: OR 2.9, 95% CI 1.3–6.4). In the >65 years age

group the case numbers were too small to give a con-

clusion which was statistically reasonable.

DISCUSSION

Our study provides, to our knowledge, the first as-

sessment of risk factors for CAP in a representative

German adult population. The results of our study

suggest that previous CAP, repeated upper respirat-

ory infections, chronic pulmonary diseases, an in-

crease in the number of underlying chronic diseases,

smoking and being underweight were independent

risk factors for CAP. These findings are comparable

with those of previous studies. Almirall et al. found in

a population-based study in Spain, that people with a

previous diagnosis of pneumonia had a two-fold

higher risk of subsequent CAP [6]. The risk was pro-

gressively higher for recent episodes compared to

those longer ago. Jackson et al. reported in a study of

seniors enrolled at a health maintenance organization,

that hospitalization for pneumonia in the year before

the start of the study was associated with CAP (OR

1.98, 95% CI 1.64–2.40) [20]. Repeated upper respir-

atory infections and chronic pulmonary diseases as

risk factors for CAP were also identified in previous

studies [6, 9, 10, 21, 22]. In addition, smoking is a well-

known and important risk factor for CAP. Possible

mechanisms, by which smoking increases the risk of

CAP, include structural changes in the respiratory

tract such as peribronchiolar inflammation, increased

mucosal permeability and a decrease in the immune

system [23]. Several studies have shown that smokers

have a two-fold risk of CAP [10, 24]. Nearly 30% of

the overall risk is attributable to cigarette smoking

[20, 24]. Almirall et al. reported that, among adults

who quit smoking, the excess risk of CAP appears to

decrease 5 years after quitting [24]. In our study we

Table 3. Univariate analyses of potential risk factors for community-acquired pneumonia (CAP)

Cases Controls OR 95% CI P value

More than one respiratory infection
in the previous year

665/1107 258/1030 4.5 3.7–5.4 <0.001

Past history of CAP 402/1097 197/1021 2.4 2.0–2.9 <0.001

Underlying diseases (yes/no) 451/1137 378/1044 1.8 1.5–2.2 <0.001
Chronic pulmonary disease 373/1131 117/1044 3.9 3.1–4.9 <0.001
Chronic heart disease 321/1137 113/1044 3.2 2.6–4.1 <0.001

Chronic liver disease 34/1127 14/1044 2.1 1.2–4.0 <0.05
Chronic renal disease 49/1128 27/1044 1.7 1.1–2.8 <0.05

Hospitalization in the previous
5 years

647/1114 475/1032 1.6 1.4–1.9 <0.001

Ever smoked 742/1107 630/1016 1.2 1.1–1.5 <0.01

Children in household
None 889/1116 868/1012 1.0
1 108/1116 89/1012 1.2 0.9–1.6 0.4
2 90/1116 42/1012 2.1 1.4–3.0 <0.001

o3 29/1116 13/1012 2.2 1.1–4.2 0.02

Body mass index*
Normal weight 506/1130 354/989 1.0
Underweight 72/1130 24/989 2.1 1.3–3.4 <0.01

Overweight 382/1130 463/989 0.6 0.5–0.7 >0.001
Obese 170/1130 148/989 0.8 0.6–1.1 0.1

School education
Graduated from school after :

f9 years 532/1097 407/1021 1.0
10 years 271/1097 356/1021 0.6 0.5–0.7 <0.001
o12 years 294/1097 258/1021 0.9 0.7–1.1 0.1

OR, Odds ratio ; CI, confidence interval.

* Cut-off points are defined by 20.1, 25.1 and 30.1 for males and 19.1, 24.1 and 30.1 for females.
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observed a higher risk for smokers, which did not

remain statistically significant in the multivariate

analysis. This effect might result from the smaller

groups and the higher variability in the regression

model. Moreover, there might be an association

between ‘chronic pulmonary disease ’ and smoking,

which affected our results. It is known that smoking is

also a risk factor of chronic pulmonary disease such

as chronic obstructive pulmonary disease (COPD)

[25–27] and asthma [28]. Smoking might promote the

development of chronic pulmonary diseases and this

in turn, might contribute to the development of CAP.

Low body weight has been previously related to

pneumonia possibly because of malnutrition and

underlying illness [6, 8, 29]. The protective impact of

overweight in our study is in contrast to other find-

ings. Almirall et al. did not find such an association

[6]. Baik et al. observed in a study of age and lifestyle

factors in relation to CAP that a BMI of 27.0–29.9

was a risk factor for CAP (OR 1.87, 95% CI

1.26–2.77) in women [8]. It is plausible that this is

due to increased respiratory resistance resulting from

reduced lung volume [30] or to the development of

atelectasis resulting in a change in lung structure [31].

In our study we observed that overweight persons

have a reduced risk of CAP (OR 0.6, 95% CI

0.5–0.7). A possible explanation for this finding could

be a misclassification bias due to difficulties in inter-

preting X-ray photographs of overweight persons. It is

likely that some overweight cases were not diagnosed

and were not included in CAPNETZ, which results in

an underestimation of the risk. Another explanation

could be that BMI is based on self-report of height

and weight by the controls. It is known that self-

reported values of anthropometric data are less

accurate than clinical measurements [32]. Short people

tend to over-report their height and overweight tends

to be under-reported, resulting in a biased estimate of

the association between BMI and CAP. Further re-

search is needed to clarify these conflicting results.

In our study we found a strong association between

the number of children in the household and an in-

creased risk of CAP, which followed a dose–response

relation. The risk of CAP increased with the number

of children in the household. The most likely expla-

nation is an increased exposure to infectious agents.

This assumption was confirmed by the stratified analy-

ses, which showed that women, whomight spendmore

time at home than men, were more strongly affected

than men. In addition, we did not find a significant

effect from children in the household in people aged

o65 years. However, this could be explained by an

infrequent exposure in this age group. In addition, few

studies showed that the use of pneumococcal vaccine

in young children prevents pneumococcal disease in

adults [33, 34]. This indicates that the pneumococcus

bacterium, the most important causative pathogen of

Table 4. Multivariate analysis of risk factors for

community-acquired pneumonia (CAP)

OR 95% CI P value

More than one respiratory

infection in the previous
year

3.6 2.9–4x0.5 <0.001

Past history of CAP 1.6 1.3–2.1 <0.001

Chronic pulmonary disease 2.3 1.7–3.0 <0.001
Number of chronic
underlying diseases

1.6 1.4–1.9 <0.001

Ever smoked 1.1 0.9–1.4 0.3

Children in household
None 1.0
1 1.4 1.0–2.0 0.07

2 2.2 1.5–3.4 <0.001
o3 3.2 1.5–7.0 0.02

Body mass index*
Normal weight 1.0
Underweight 2.3 1.3–3.9 <0.01

Overweight 0.6 0.5–0.7 <0.001
Obese 0.7 0.5–0.9 0.01

School education
Graduated from

school after :
f9 years 1.0
10 years 0.6 0.5–0.8 <0.001

o12 years 0.8 0.6–1.1 0.2

OR, Odds ratio ; CI, confidence interval.
* Cut-off points are defined by 20.1, 25.1 and 30.1 for males
and 19.1, 24.1 and 30.1 for females.

Table 5. The effect of children in the household

stratified by sex

Male Female

OR* 95% CI P OR* 95% CI P

Children in
household

None 1.0 1.0
1 0.9 0.6–1.5 0.79 2.0 1.2–3.3 0.008
2 3.7 1.7–7.8 0.001 1.8 1.1–3.2 0.028

o3 0.9 0.7–1.3 0.72 6.6 2.0–21.7 0.002

OR, Odds ratio ; CI, confidence interval.
* Adjusted for the variables included in Table 4.

1394 M. Schnoor and others

https://doi.org/10.1017/S0950268807007832 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268807007832


CAP [10, 20, 29], is transmitted from children to

adults. Further evaluation is needed of the extent

to which crowding plays a role in CAP. In a study

comparing seniors admitted to hospital for CAP and

population-based controls, no significant differences

in crowding, defined as the number of persons living

in the home divided by the number of rooms, were

found [10]. In populations such as Brazilian children

living in slums or inmates of US jails, crowding was

identified as a risk factor for CAP [35, 36].

Our study has strengths and limitations. We con-

sider the population basis of cases and controls

and the inclusion of in-patients and outpatients as

strengths of our study. The few population-based

studies have either smaller sample sizes [6] or were

restricted to the elderly [20, 21]. We avoided the

selection procedures applied in other studies, which

restricted the sample to hospitalized patients or other

selected groups. It can be assumed that our results

are more generalizable to the general population.

Most of the cases (98.2%) were diagnosed by chest

X-ray, so that there was certainty concerning the

diagnosis. Other strengths were the standardized

definition of CAP in our study and the use of stan-

dardized, identical instruments when collecting data.

We assessed several risk factors which had, as yet,

not all been investigated, such as living conditions

including the number of children at home, exposure

to pets or parental history of CAP. In addition we

conducted a non-responder analysis in the case group.

A pairwise matched case-control design usually de-

mands a matched analysis. This is not necessarily the

case in frequency-matched studies like this. We did,

however, compare multivariate models with and

without adjustment for sex and age, but the effect

estimates remained largely unchanged.

A limitation of our study is that the controls were

recruited only from the population of Luebeck and

Magdeburg, while cases originate in many regions in

Germany. Assuming that the population of Luebeck

represents West Germany and Magdeburg represents

the former East Germany, any potential effect due to

selection might be limited. However, a comparison

between the cases from Luebeck and Magdeburg and

the cases from the other nine regions did not yield any

difference regarding age, sex and severity of CAP.

The high proportion of non-responders in the case

group is another limitation of our study. Only 61% of

the CAP cases received a questionnaire. The study

monitor excluded CAP patients on grounds of age or

aCRB-65 score>2. In addition, 46%of the cases who

received a questionnaire did not return it. This dif-

ferential participation resulted in a younger sub-

population of CAP cases in our analysis and a lower

proportion of hospital-recruited cases and therefore,

potentially, in a lower proportion of cases with a

CRB-65 score >2. The magnitude and direction of

this effect can be assessed, however, since the CRB-

65 score of responders and non-responders can be

compared.

In our study, univariate analysis showed an in-

crease in the risk of CAP for chronic underlying dis-

eases such as pulmonary, liver and renal diseases, but

in the multivariate analysis only chronic pulmonary

disease remained statistically significant. This may

have been due to the low prevalence of these diseases

and the limited statistical power to detect such an

association. Further, self-reported chronic underlying

diseases in controls were compared with chronic

underlying diseases reported by a physician. Self-

reporting could result in less reliable information

and may be affected by underreporting. This could

lead to an overestimation of the effects. Finally, case-

control studies are always prone to recall bias. This,

however, may affect the investigated factors in a

different way. It can be assumed that cases recall

parameters which are associated with pulmonary

symptoms in a better way than controls. However, the

number of children living in the household should be

recalled in a similar way in both groups.

The association between school education, as proxy

for the social status, and the development of CAP,

was inconsistent. Graduating from school after

10 years was protective (OR 0.6, 95% CI 0.5–0.8)

compared with completing school education after

9 years, while graduating from school aftero12 years

did not show an effect. We cannot conclude, there-

fore, that a lower social status independently increases

the risk for CAP.

In summary, the present study identified, besides

known risk factors such as previous CAP, repeated

respiratory infections, chronic underlying pulmonary

diseases and underweight, the number of children in

the household as risk factor of CAP. A better under-

standing of the association between the presence of

children and the acquisition of CAP is needed to de-

velop successful health promotion strategies for adults.

APPENDIX. The CAPNETZ Study Group
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Huntemann, Joachim Lorenz (Lüdenscheid), Tom
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