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Abstract

The demographic trend of an ageing society is mirrored in the rising number of hospitalized geriatric patients in Germany.
However, there is still a wide gap of knowledge regarding the dermatological diseases, comorbidities and performed proce-
dures within this growingly important group of patients. The study was conducted as a retrospective monocentric data analysis
of all patients 65 years or older from the Department of Dermatology, Medical Center—University of Freiburg, Germany.
In total, 10,009 individual hospitalisations were included from 2009 to 2017, and there was a notable increase of geriatric
patients in the study period. This study illustrates the following: leading major diagnoses included malignant neoplasm of the
head and neck, ulcerated and non-ulcerated inflammatory spectrum of chronic venous insufficiency, whereas angina pectoris,
type 2 diabetes and cardiac diseases were noted most frequently as secondary diagnoses. Patients with venous diseases had
considerably more often cardiopulmonary minor diagnoses, whereas endocrine diagnoses peaked in the cohort of patients
with psoriasis and psychiatric and muscululoskeletal disorders in patients with bullous dieseases. Moh’s surgery, dressings
and multimodal dermatological treatments were the most often encoded procedures.

Keywords Dermatology - Epidemiology - Geriatric patients - Inpatients - Comorbidities - NMSC

Introduction

In Western Europe, the increase in life expectancy due to an
increasingly higher health status and continuously improving
medical care results in a growing number of elderly people,
a trend that can also be observed in the age distribution of
hospitalized patients [1-3]. This trend will be aggravated
due to relatively low birth ratio and further expectable medi-
cal developments combined with the ageing “baby boomer”
generation, the demographic cohort born after World War I,
in Germany and elsewhere [4].
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Current geriatrics literature focuses mainly on neuropsy-
chiatric, orthopaedic or internal diseases [5—10], but limited
data exist regarding hospitalizations due to dermatologic
conditions in elderly German patients.

From a health planning and management perspective,
characterising the demands and requirements of geriatric
patients (65 years of age and older) in relation to specific
challenges accompanying hospitalization and treatment, is
crucial. Our work illustrates the burden of diseases severe
enough for inpatient treatment.

Materials and methods

The study was conducted retrospectively from January 1st,
2009 to December 31st, 2017 at the Department of Der-
matology, University of Freiburg, Germany. It included all
hospitalized patients who were 65 years or older at the time
of the admission. The study was approved by the University
of Freiburg Ethics Committee Board and registered on Ger-
man Clinical Trials Register (http://www.drks.de, DRKS-ID
DRKS00016865).
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Data were collected and grouped in major and comorbidi-
ties based on electronically documented international clas-
sification of diseases (ICD)-10 codes in cooperation with the
Department of Medical Controlling. If patients were hospi-
talized more than once in the investigated time period, each
admission was included separately.

Subgroup analysis of the main diagnoses were done by
clustering primarily surgical patients (nonmelanoma skin
cancer (NMSC) and Merkel cell carcinoma (MCC) (ICD-
10 codes C44, D04), and melanoma (C43, D03)), as well
as non-surgical patients (psoriasis (L40), mature T/NK-
cell lymphoma (C84), (autoimmune) bullous dermatoses
(L10-L14), lupus erythematosus (L93), erysipelas (A46),
zoster (B02), dermatitis and eczema (L.20-L.30), and venous
disease with or without ulceration (I83)), and others.

Performed procedures were grouped according to OPS
(‘Operationen- und Prozedurenschliissel’)-301 categories
(German modification of the International Classification of
Procedures in Medicine).

Descriptive statistics (Wilcoxon—-Mann—Whitney test [11]
and Chi—square test [12]) were used to assess the data, and
t test as well as anova tests followed by a Tukey multiple
comparison of means test was performed for inductive sta-
tistics. Detailed calculations of significance can be found in
Online Resource 2. Figures were created using R (v.4.0.2)
and CorelDraw (v.21).

Fig.1 Number of individual 600 4
hospitalizations of patients
aged equal to and over 65 years
between 2009 and 2017 525
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Results
Patient numbers

In the exemplary year 2016, 58,947 patients were hospi-
talized in the Medical Center—University of Freiburg, of
which 23,986 patients were aged 65 years or older (40.7%).
The Dermatological Department ranked fourth out of 26 of
all inpatient departments regarding the percentage of geriat-
ric patients (1192 patients or 53%), whereas the departments
anaesthesiology (66%), ophthalmology (63%), and palliative
medicine (54%) had the eldest patient collective.

Between 2009 and 2017, 10,009 individual geriatric hos-
pitalizations were confirmed, of which 5346 patients pre-
sented once, while 1148 patients were hospitalized twice or
more than twice (603 patients) during this timeframe.

The overall number of geriatric hospitalizations rose from
1001 cases in 2009 to 1214 cases in 2017 (equivalent to a
rise from 47.2 to 50.8% of all hospitalized cases, p <0.01).
Considering different age subgroups, the number of inpa-
tients between 75 and 84 years as well as 85 and 94 years
increased significantly in an even greater extent (17.2-23.9%
and 6.3-9.2% of all in the same year hospitalized patients,
p<0.01) (Fig. 1).

Gender

There was a slight predominance of male patients (51%),
and males represent the majority in the age cohort 65- to

Age group
65-74
75-84
85-94
95+

R R

0- —— & — ¢ o o o —0o —0o—»
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85-year-olds (54% of patients), whereas female patients
make up for more than 61% of all patients aged older than
85 years.

Main diagnoses

The most frequently encoded individual diagnoses identified
were “other and unspecified malignant neoplasm of skin”
(C44), “malignant melanoma of skin” (C43) and “varicose
veins of lower extremities” (I83) (see Online Resource 1:
Table 1A and B).

A subgroup analysis clustering indications in “surgical”,
“non-surgical” and “other diagnoses” revealed a steady dis-
tribution over the study period (Fig. 2), but with a clear trend
that older patients were hospitalized more frequently due to
surgical diagnoses. Surgical patients make up for half of all
geriatric cases, while non-surgical and other patients com-
prise about 30% and 20% of the cases, respectively.

Differences in the encoded main diagnoses in the year
2009 compared to 2017 showed the following: We had more
hospitalizations for “atherosclerosis of arteries of extremi-
ties” associated ulcerations (I70.2), “atopic dermatitis”
(L20) or “secondary and unspecified malignant neoplasm of
lymph nodes” (C77) in 2009 (1.6% (2009) vs. 0.41% (2017),
3% vs. 0.9% (both p<0.05); 2.6% vs. 1.2% (p=0.086)),
whereas diagnoses like “varicose veins of lower extremi-
ties” (I83), “non-pressure chronic ulcer of lower limb, not
elsewhere classified” (L97) or “transepidermal elimination
disorders” like reactive perforating collagenosis (I87) were
far more often encoded in 2017 (3.2% vs. 6.7%; 1.7% vs.
3.7%; 0.1% vs. 1.7%, all p <0.05, respectively).

Fig.2 Subgroup analysis clus-
tering primarily patients with
operative diagnoses (NMSC/
MCC/melanoma), non-operative 95+ - 15%
diagnoses (psoriasis/matureT/
NK-cell lymphoma/ (autoim-
mune) bullous dermatoses

with lupus erythematosus/
erysipelas/zoster/dermatitis/
eczema/venous disease with/
without ulceration), and all
other remaining diagnoses of
all individual hospitalizations
of patients aged equal to and
over 65 years between 2009 and
2017. Subgrouping according
to age. Total n=10,009. NMSC
nonmelanoma skin cancer,
MCC Merkel cell carcinoma

85-94 1 14%

Year

75-84 1 17%

65-74 1 23%

Age- and gender-specific distribution of main
diagnoses

Subgroup analysis showed that the numbers of patients
treated for NMSC and MCC or pemphigoid rise with age
(31% vs. 60.1% and 1.7% vs. 6.9% in patients aged 65 to
74 years vs. over 95 years, p <(0.01), whereas older patients
were less often treated for malignant melanoma (11.9%
vs. 2%, p <0.05), or psoriasis (5.3% vs. no case, p<0.01)
(Fig. 3, Table 1).

Regarding gender, our data reveal more males hospital-
ized for melanoma (C43, D03) and NMSC (C44, D04) than
females (53.7% vs. 44.5% of all registered male or female
cases). Cutaneous malignancies localized on the skin of
scalp and neck (C43.4, C44.4, D03.4) and the ear/external
auricular canal (C43.2, C44.2, D03.2) were significantly
more prominent in men than in women (scalp and neck:
9.4% vs. 2.5% of all registered male or female cases; ear/
external auricular canal: 5.4% vs. 0.96%, respectively).
Vice versa, there is a slight trend towards a more frequent
occurrence of malignancies on the skin of the face (C43.4,
C44.4, D03.4) in women than in men (30.4% vs. 25.7%, all
p<0.001).

Overall, some diagnoses are unevenly distributed:
“Sézary syndrome” (C84.1) and “rhinophyma” (L71.1)
occur in 1.49% and 0.42% of all male cases and are almost
never registered in women (0.33% and 0.04%, respectively,
p <0.01). On the contrary, “pemphigoid” (L12), “bullous
erythema multiforme” (L51.1), “pyoderma gangraenosum”
(L88), and “discoid lupus erythematosus” (L93.0) are seen
more often in women than in men (3.8% vs. 2.4%; 0.18% vs.

Main diagnosis
B surgical

B Non-surgical
[] others

0% 25%

50% 75% 100%

Cases
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Fig.3 Subgroup analysis of L
specific diagnoses performed Main diagnoses
for different age cohorts ] c44/Do4
between 2009 and 2017. Total 95+ - n=102 B C43/D03
n=10,009. ICD-10 codes: [] cs4
nonmelanoma skin cancer/Mer- [ L10-L14, L93
kel cell carcinoma (C44/D04), H 183
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0.02% (both p<0.01); 0.57% vs. 0.25%; 0.16% vs. 0.02%
(both p <0.05), respectively).

Comorbidities

The 10,009 hospitalisation cases were encoded with 51,793
comorbidities. The most commonly encoded diagnoses were
“angina pectoris” (110, 6294 cases, 63% of all hospitalisa-
tion cases), “type 2 diabetes mellitus” (E11, 2059 cases,
21%), “‘skin changes due to chronic exposure to nonionizing
radiation” (e.g. actinic keratosis, L57, 1757 cases. 18%) and
“atrial fibrillation and flutter” (I48, 1619 cases, 16%) (see
Online Resource 1: Table 2).

Correlating the different minor diagnoses with groups of
the main diagnoses, we found that patients with venous dis-
eases have a higher frequency of circulatory and respiratory
illnesses (44%) when compared to all diagnoses combined
(27.5%), whereas patients with bullous disorders suffer more
often from musculoskelettal (6.8%) as well as psychiatric
diseases (10%), and patients diagnosed with psoriasis were
diagnosed with more endocrine disorders (9.6%) than other
diagnoses. Also, patients hospitalized due to NMSC/MCC
or melanoma more often reported a comorbidity related to
other neoplasms (11.4%) than patients with other major
diagnoses (5.9%). (Fig. 4, Online Resource 1: Table 3).

Classically, ageing as “senility” is subsumed in the
ICD-10 category R54. However, only 38 cases were regis-
tered with this minor diagnosis over the vast study period.

@ Springer
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Other diagnoses associated with older age like “abnormali-
ties of gait and mobility” (R26; 600 cases), “tendency to
fall” (R29.6; 500 cases), “(pre)senile dementia” (FO3, 364
cases), “Alzheimer disease” (G30; 48 cases) or “presby-
cusis” (H91.1; 138 cases) were registered quite frequently
(Table 2). Of notice, “unspecified urinary incontinence”
(R32) and “faecal incontinence” (R15) were listed more
frequently in women than in men and rise with increasing
age (R32: 9.1% vs. 4.1% or all female or male cases; R15:
3.5% vs. 1.6%, p<0.001) (Table 2).

Age- and gender-specific distribution
of comorbidities

With increasing age, urinary incontinence (R32) and demen-
tia (FO3) became far more frequent with older age (R32:
2.6% vs. 23.5% (65 to 74 years vs. aged 95 years or older);
F03: < 1% vs. 12.7%). On the contrary, patients between 65
and 84 years regularly suffer from “obesity” (E66, about
10% of all cases), while only 5.2% of patients aged 85 years
or older suffered from this complaint (Table 3).

A gender-specific comparison reveals that male patients
have far more often a “personal history of malignant neo-
plasm” (Z85; 39.8% vs. 27% of all male or female cases) or
“chronic ischemic heart disease” (I125; 21.6% vs. 10.9%, both
p<0.001)). Also, the numbers for “mental and behavioural
disorders due to use of alcohol” (F11) or “tobacco” (F17) or



431

Archives of Dermatological Research (2022) 314:427-437

UOHRWIE UL O JJ[N JNOYIIM |
POYISSEID 210YMas[o Jou,
payroadsun,,

a3e 03 Surpioooe Surdnoi3qng

(770)) (€°€rD) (L ¢vD) dry Surpnour ‘quuy (9°¢vD) Topoys Surpnfout ‘quiy
07 C Sunn jo wserdoou JueuSIRIN  6'[ (XS 998J JO ewoueow JUBUSIRN [T 98 JOMO] JO BWIOUR[OW JURUSIRIN $'C 926 12ddn jo ewoueow jueuIIRA
((X370)]
6T ¢ (0°LSD) s1SOWIOY OIUIDY  TT L€ (00pD sueSma siseriosd 17 68 298J JO BUIOUR[OWN JUBUSIRIN $'C L6 (80T shunewop payroads 1o(iQ
AN..V.VUV L[BUEBD Je[NOLINE [eUI3)Xd
6T € (80¢D snuewop payads O ¢'7 ¢y Pue Ied jo wsefdoou uruSIEN ¢T 01 (0°0pD suesS[na sisetiosd 67 001 (€°€0Q) (P98 JO MIS UI BWOUR[OA
(L6D PaY (L6D PaY
:.OOUV Q: Joamo| -ISSB[J AIYMISs[a Jou hn_r:: Jomo| -ISSB[J AIYMIs[a jou hn_E: Jomo|
6'C ¢ [euIa)X9 JO Emﬁmooc Hc.m:wﬂwz LT ot JO J33[n druoIyd Q.H:wwoumucoz LT Il JO I33[n druoayd Q.Swmouauﬁoz 9'C 901 Aw.ON]C snnewIdp Q_QOHN RPY1I0
(T°204) JuowaAjoAur (L'¥rD) (dry Surpnpour ‘quury (F570)]
67T ¢ Eouw%w SNIOAIU I3YI0 YIIM I91S0Z  /'T Ly JoMO[ Jo Emﬁ~&0®ﬁ uﬁmcmﬂmz 1'¢ I1¢€1 AO.NﬁJv UMOMF—QEUQ sno[ng 7'¢ 6C1 Jjuni) Jo ewoue[owr HENGM:NE
(z'€81) uonew
-WIe[JUT PUE J09[N YIOq (I ST} (' 770) Poou
6'¢ $  -TWAIXd JOMO] JO SUIOA ISOJLIBRA ()G 98 (8°0¢) snnewIap payads 10q1Q '€ ZvT  (8°0¢T) snneuwop pagroads 1010 7€ 0gT  pue d[eos jo wseidosu jueuSifep
(T'71D) ([EUED TE[NOLINE [EUIRIXD (L ¢¥D) diy Sutpnjour ‘quir|
69 L (071D prosmydwad snofing  8°s - 001 (0T1D prosmydwad snofng 0 691 pue Teo jo wisedoou JueuSIEN €€ T€1 IoMOT JO BWIOUR[OUT JURUSI[E]N
('€81) uonew
(TYPD) ([eULD IR[OLINE [EUINIXD (' v¥0) oo (' v¥0) oo -WIR[JUT PUE J0D[N YIOq (I ST}
69 L pue 1ed jo wserdoau jueuSIRIN 69 [T  pue dfeos jo wsedosu jueuSIRIN €9 197 pue dreos jo wsejdosu JueuSIRIN 6% 661 -TWAI)X JOMO] JO SUTOA ISOILIBA
(T'¢81) uonew (T'¢81) uonew
A.V.V.VUV S o]l -Wepgur pue I133[n yjoq yijim san -wregur pue I1ad[n yjoq yirm san
O LT SI pue Emom jo Ema_aovc Hcmcw:mz ¢L 6¢C1 -TWRIIXI JOMO] JO SUISA 9SOJLIBRA '/ 01¢ -TWRIIXI JOMO[ JO SUISA ISOJLIBA  ()°C €0¢ A0.0._\.C mtamﬁ; SISeLIOSd
(€¥rD) ((770) ((770) (€¥rD)
'6C 0¢ n,muom“w Jo Ewﬁmowﬁ HENEMEME 9'RC 6V o,avo.mw Jjo EmEQOoG unﬁﬁwﬂmz RCC VvLOI o.avoﬁw Jjo Emmﬁmooﬁ HENEMENE {61 96L n,muom,« Jo Ewﬁmooc Hﬁmcwﬂmz
% U SIsou3erp urejy % u SISOUSeIp Uy % u SISOUSeIp Uy % u SISOuSeIp urejy

s1eak 66 <

s1eak $6—G8

s1eak $8—G/

s1eak 4/—G9

L10T PUB 6007 U29m12q SIBdK Gg IoA0 pue 0] [enbs pade syuoned jo suonezifeyidsoy [enpIAIpul [[B JO SISOUTRIP UTBW PIPOOUS AUOWWOD Jsouw ud) Ay jo Aouonbai] | a|qel

pringer

a's



432 Archives of Dermatological Research (2022) 314:427-437
NMSC / MCC n=13788 Minor diagnoses
(ICD-10: C44, D04) B A
[ c/Doo-D48
Melanoma -
E
Dermatitis / eczema n =909 ] F/G/R40-R49
(ICD-10: L20-L30) B
Venous disease n=767 D J
(ICD-10: 183) ] N/R25-R29
I Owm
g Bullous dermatoses n =398 O
9 (ICD-10: L10-L14) Ol HKO-TV
g’ Psoriasis n=2379 . z
o (ICD-10: L40)
c
= Zoster _
(ICD-10: A46)
Lymphomas _
0% 25% 50% 75% 100%

% of patients

Fig.4 Enlistment of minor diagnoses grouped according to ICD-
10 categories for individual main diagnoses of all individual hospi-
talizations of patients aged equal to and over 65 years between 2009
and 2017. ICD-10 of minor diagnoses: infectious /parasitic diseases
(A/B), neoplasms (C/D00-D48), diseases of blood/immune system
(D50-D90), endocrine/nutritional/metabolic diseases (E), psychiatric

diseases/diseases of nervous system (ICD-10 F/G/R40-R49), diseases
of circulatory/pulmonary system (I and J); diseases of skin (L), dis-
eases of musculoskelettal system/connective tissue (M); diseases of
genitourinary system (N/R25-R29), factors influencing health status/
contact with health services (Z), other diagnoses (H, K, O, P, Q, R, S,
T, V). NMSC nonmelanoma skin cancer, MCC Merkel cell carcinoma

Table 2 Registered frequencies of individual minor diagnoses associated with ageing of all individual hospitalizations of patients aged equal to

and over 65 years between 2009 and 2017

Minor diagnoses Total cases

Age cohorts in years

65-74 75-84 85-84 >95

Male Female Male Female  Male Female Male Female

n % n % n % n % n % n % n % n %
Urinary incontinence® (R32) 658 36 1.6 67 3.8 98 45 156 79 65 9.8 212 200 11 25 13 224
Abnormalities of gait and mobility (R26) 600 47 2.1 70 39 90 4.1 169 85 47 7.0 157 148 6 13.6 14 24.1
Repeated falls (R29.6) 500 40 1.8 54 3.0 70 32 151 7.6 36 55 135 128 4 9.1 10 172
Dementia® (F03) 364 20 09 15 0.8 67 3.1 8 4.0 52 79 117 11.1 3 6.8 10 17.2
Fecal incontinence (R15) 255 17 08 24 13 42 19 64 32 20 3.0 80 76 3 68 5 8.6
Presbycusis (H91.1) 138 14 06 8 05 24 1.1 20 1.0 26 39 41 3.9 5 8.6
Alzheimer’s disease (G30) 48 4 02 3 02 10 05 5 03 4 06 20 1.9 1 23 1 1.7
Age-related physical debility (R54) 38 2 01 2 01 3 01 5 03 7 1.1 14 1.3 2 46 3 5.2

Subgrouping according to gender

“unspecified

@ Springer
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“sleep disorders” including sleep apnoea (G47) are doubled
in the male patient clientele.

Vice versa, women are affected more prominently from
diagnoses like “seropositive and other rheumatoid arthri-
tis” (MO05 and MO06, 2.5% vs. 0.49%) or “other noninfec-
tive disorders of lymphatic vessels and lymph nodes” (I89;
5.8% vs. 2.1%, both p <0.001). Also, diagnoses like “volume
depletion” (E86) or “other disorders of fluid, electrolyte and
acid-base balance” (E87) occurred almost twice as much
in women (p <0.05 or p <0.01, respectively). Psychiatric
disorders such as “depressive episode” (F32) or “recurrent
depressive disorder” (F33), “other anxiety disorders” (F41)
and “reaction to severe stress, and adjustment disorders”
(F43) were almost three times more frequent in women
(p<0.001).

Procedures

Overall, 34,876 procedures were registered. The main
recoded procedures included “Moh’s surgery of diseased

2009-2017
5-895 21.8% 8-191.20 1
8-191+ 15.4 % 8-560.1 -
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s 8-5604 (7.2 % 5 8-191.10 -
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% of all procedures

Fig.5 Numbers of most frequent encoded procedures 2009, 2017 and
between 2009 and 2017. OPS-codes: “Moh’s surgery of diseased der-
mis and hypodermis”(5-895), “dressing of extensive and severe skin
diseases” (8-191), “phototherapy” (8-560), “multimodal dermato-
logical complex whole body treatment” (8-971), “regional skin flap”
(5-903), “extensive debridement” (5-896), “paraffin gauze dressing
with antiseptic ointments without debridement or bath” (8-191.20),
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dermis and hypodermis” (OPS-2009: 5-895, 7604 cases,
21.8% of all events), “dressing of extensive and severe
skin diseases” (8-191, 5,371 cases, 15.4%), “phototherapy”
(8-560, 2514 cases, 7.2%), “multimodal dermatological
complex whole body treatment” (8-971, 2024 cases, 5.8%),
and “regional skin flap” (5-903, 1542 cases, 4.4%) (Fig. 5).

Between 2009 and 2017, there were only few differences
in the most often encoded procedures. In 2009, more patients
were encoded with procedures like “paraffin gauze dress-
ing with antiseptic ointments without debridement or bath”
(8-191.20; 7.5% in 2009 vs. 0.4% in 2017), “psoralen and
ultraviolet A (PUVA) treatment” (8-560.1; 2.5% vs. 0.3%),
and “extensive local tissue expansion skin flap on the head”
(5-903.54, 2.2% vs. 0.4%). On the contrary, “paraffin gauze
dressing without debridement or bath” (8-191.10; 5.1% in
2017 vs. 2.2% in 2009), “extensive debridement on the lower
leg” (5-896.1f; 2.3% vs. 0%), “biopsy on the facial skin and
the scalp” (1-415; 1.9% vs. 0.03%), and “Moh’s surgery on
the nasal skin” (5-212.1; 4.5% vs. 0.7%) listed more fre-
quently in 2017 (p <0.001).

2009 2017
7.5% : J 0.4%
24% : } 0.3%
22% 1 5.0 %
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] 0.7 % 1| 45%
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“psoralen and ultraviolet A (PUVA) treatment)” (8-560.1), “paraffin
gauze dressing with antiseptic solution without debridement or bath”
(8-191.20) (8-191.10), “extensive local tissue expansion skin flap on
the head” (5-903.54), “Moh’s surgery on the nasal skin” (5-212.1),
“biopsy on the facial skin and the scalp” (1-415), “extensive debride-
ment on the lower leg” (5-896.1f)
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Discussion

In Western Europe, the number of old (> 65 years) and
very old (=90 years) patients is expected to be rising, as
the “baby boomer generation” (born in Germany between
1955 and 1969), is reaching the geriatric age and their
needs will become a more important socioeconomically
topic throughout all medical disciplines (Supplementary
Material 1: figure 1). Whereas 21% of the German popu-
lation in 2016 was 65 years or older, about 53% of the
registered hospitalized patient cases belonged to this age
cohort. In the next 15 years, the proportion of elderly is
expected to increase to around 28% and the hypothetic ris-
ing number of geriatric inpatients requires more complex
health care coordination.

A Germany study from Makrantonaki et al. exempla-
rily investigated all dermatological findings in inpatients
of a geriatric unit and thereby gives an all-encompassing
picture of the skin diseases older people suffer from, inde-
pendent of the severity or need for inpatient treatment [13].
Since Germany is one of a few countries in which derma-
tology is an inpatient medical discipline, this study aims
to map the most prevalent age associated skin disorders.

The observation that the top three registered diagnoses
in men are all NMSC of different localisations confirms
their increased risk for cutaneous malignancies with an
additional clear surplus of all inpatient cases between 65
and 84 years [14, 15]. The surplus may be attributed in
part to differences in occupation, tanning behaviour and
sun protection, and naturally exposed areas is reflected in
this study [16—19]. Female patients were also hospitalized
for venous problems (with ulcerations) or dermatitis. In
the cohort of over 95 year-olds we found a shift towards
diseases associated with a significant reduction in the qual-
ity of life if left untreated, like progressively enlarging
NMSC or pemphigoid disease, associated with infection,
pain and bleeding, while less patients are recorded for
inflammatory diseases like atopic dermatitis (Fig. 3).

The discrepancy of a clear surplus of hospitalized
women in the group over 85-year-old in the gender distri-
bution of our inpatients is clearly mirrored in the demo-
graphic distribution in Germany. Besides less risky health
behaviour, this gender gap can be led back to male soldiers
lost in the second world war, and may equally adapt due to
missing social cuts in the meantime[20].

Nevertheless, the registered procedures match the found
main diagnoses: With NMSC and melanoma being the
most common reasons for hospitalization, Moh’s surgery
was the most frequently encoded procedure, respectively.
Similarly, dressings essential after both surgical proce-
dures and for ulcerations are often recorded, as are spe-
cific dermatological therapies needed for disorders like

dermatitis or psoriasis. But, as mentioned above, the
incomplete documentation of the performed procedures
makes it impossible to validly describe occurring trends
throughout the years. That said, the observed shift in the
frequencies of the registered measurements might be
partly due to revisions of guidelines for melanoma, squa-
mous cell carcinoma, pemphigus and bullous pemphigoid,
and atopic dermatitis in the last years [15, 21-24].

For example, the comparably low number of very old
patients with a hospitalization diagnosis of melanoma may,
amongst other reasons like the overall lower incidence than
NMSC or a higher mortality in earlier life, be associated
with a decision against excessive treatment options such as
lymph node extirpation and thus a more frequent ambula-
tory therapy.

Analysing the registered comorbidities, we saw that most
frequently encoded diagnoses coincide in both sexes. These
included cardiovascular diseases, venous diseases, diabetes
mellitus type 2 or obesity, and malignancies, which repre-
sent the major burdens resulting from an unhealthy lifestyle
with an excess in caloric intake and little exercise. Gender-
specifically, we found that men enlist far more often with
a “personal history of malignant neoplasm”, an ongoing
observation of which Nicholas provides an excellent over-
view of possible reasons [25, 26]. Other examples of minor
diagnoses that are found in gender-distinct frequencies are
“mental and behavioural disorders due to use of alcohol” or
“tobacco” in men, and depression disorders or “seropositive
and other rheumatoid arthritis” in women [27-31]. Newly
emerging therapies like the nowadays increasing use of tar-
geted therapies will surely change the inpatient clientele for
both therapeutic success with less hospitalizations (psoriasis
or melanoma) as well as more admissions for the manage-
ment of their possible side effects.

Astonishingly, age-related comorbidities are underrepre-
sented in comparison to clinical reality, which may be attrib-
uted to tight time schedules, agitating clinical environment,
“geriatically” untrained physicians or less relevant financial
reimbursement, although these factors also contribute to the
length of stay, complications, medical transfers and consul-
tative support by other disciplines (data not shown).

In general, all registered diagnoses as well as the
encoded procedures strongly link to the experience, con-
tinuity and consistency of the person responsible for cod-
ing. Yet, a structural bias was evident to the effect that
not all, but foremost those for financial reimbursement
needed diagnoses were recorded. Procedures performed
at the ward that are intended for good clinical practice,
are time-consuming and costly, but did not have OPS cod-
ing, were not encoded at all. This includes small biopsies
or caretaking of a postoperative bleeding, blood workup
in various areas, urine or pregnancy testing, microbio-
logical testing or histological examinations, laser therapy,
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ultrasound of lymph node or duplex ultrasound for venous
diseases. While this is a monocentric study, differences
between individual medical facilities surely exist.

Conclusion

Benefitting from a steep improvement and innovations
in the health care system and, in comparison to former
generations, better nutrition and less physical work, this
age group is expected to reach a high age in considerable
fitness. Therefore, it will be crucial not only to adapt to
the physical need by senior-friendly modifying buildings,
but also to create a modernized structured comprehen-
sive all-encompassing registration system that serves as a
foundation for data registration, transfer and extraction of
diagnoses and procedures mentioned in medical treatment.
New balances between an adequate financial recompensa-
tion for the highly complex in- and out-patient treatment
of the aging society and the lack of temptation for health
care providers to “sicken” their patients. Education of the
medical staff for age-related changes and development of
disorders, which includes recognition and diagnosing as
well as the attendance to the specific requirements. In our
opinion, a sensibilisation and medical education of the
general population, which medical indications can still be
treated meaningfully in high age, is crucial.
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