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Introduction
In view of the steadily increasing life 

expectancy in developed societies, the WHO 
recommends health promotion and prevention in 
old age to assure healthy ageing, to postpone the 
onset of disability and need of nursing care, and 
to avoid increasing healthcare expenditures (1-3). 

Here, we present the long-term results of an RCT 
done to assess a health promotion and preventive 
care intervention that had been developed and 
implemented as part of the PRO-Age study 
(PRevention in Older people – Assessment in 
GEneralists’ practices) in Hamburg, Germany 
between 2001-2002 (4). In 2007, the Hamburg 
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Abstract
Objectives: An RCT of a health promotion and preventive care intervention was done in 2001-2002. 
Here, long-term analyses based on 12 years of follow-up of survival and of change in functional 
competence between intervention and control group are presented. Positive 1-year results 
(significantly higher use of preventive services and better health behaviour) were presented earlier.

Design: Parallel group randomised controlled trial (RCT) with 878 participants in the intervention 
and 1,702 participants in the control group. Setting: The study took place in Hamburg, Germany 
and made use of health care structures and professionals of a geriatrics centre. 

Participants: Study participants were initially community-dwelling, aged 60 years and older 
and without B-ADL-restrictions, cognitive impairment, or need of nursing care, with sufficient 
command of the German language. 

Interventions: Health promotion and preventive care interventions relied on an extensive health 
questionnaire and the subsequent offer to participate in multi-topic personal reinforcement 
performed in small group sessions or at preventive home visits. 

Measurements: Primary outcome: Survival time; in some analyses, adjustments were made for 
gender, age and self-perceived health. Secondary outcome: Functional competence (LUCAS 
Functional Ability Index) based on responses to self-administered questionnaires at 1-year follow-
up and 12 years after 1-year follow-up (2013/2014). 

Results: Mean time under observation was 10.3 years. 38.3% (987/2,580) of the participants died; 
intervention group (IG): 35.7% (313/878), control group (CG): 39.6% (674/1,702); HR=0.89; 
p=0.09. Functional competence at 1-year follow-up: IG: ROBUST 67.4% (391/580), FRAIL 11.9% 
(69/580) vs. CG: ROBUST 62.9% (861/1,368), FRAIL 14.8% (203/1,368); p=0.12. 12-years after 
1-year follow-up: IG: ROBUST 50.0% (160/320), FRAIL 30.9% (99/320) vs. CG: ROBUST 48.9% 
(307/628), FRAIL 34.1% (214/628); p=0.56. 

Conclusions: Insignificant but consistent effects on survival and the dynamics of functional 
competence suggest effectivity of the complex intervention. We plan to take a closer look at the 
effect of each reinforcement separately.

Key words: Healthy ageing, health behaviour intervention, reinforcement strategies, ITT-survival-
analysis, functional competence.
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participants of PRO-Age were re-contacted 
to become participants of the observational 
Longitudinal Urban Cohort Ageing Study 
(LUCAS), which is still going on in repeated 
waves (5, 6). This made possible the evaluation of 
certain long-term effects of the RCT intervention 
performed between 2001-2002. Subsequently, 
in the manuscript, the data base is referred to as 
“LUCAS study”, implying its beginning as a part 
of the PRO-Age study.

The one year health promotion and preventive 
care interventions for initially community-
dwelling older persons included a health 
questionnaire (7, 8) and the offer to participate 
in reinforcement as organised in small group 
sessions (9) or by preventive home visits (10). 
In this RCT, 1-year effects were demonstrated 
using composite indices of health behaviour and 
preventive care use. At the 1-year follow-up, the 
intervention group showed significantly better 
outcomes than the control group for both these 
indices. The health behaviour index had an OR 

of 2.0 (95% CI: 1.6-2.6); the preventive care 
use index an OR of 1.7 (95% CI 1.4-2.1) (11). 
No effects were observed regarding the need of 
nursing care or mortality, as was to be expected 
because of the short follow-up time (11). 

By establishing the LUCAS longitudinal 
cohort, the follow-up period was extended to over 
12 years. Major issues of interest dealt with in the 
ongoing LUCAS cohort are (5, 6): 

(a)	 To observe and document dynamical 
aspects of the ageing process in terms of 
functional competence of older persons. Of 
central interest are processes of transition, e. g. 
from the status of robust to frail and disabled. For 
details, see ref. 5, 12. 

(b) To investigate potential long-term effects 
following the significant favourable effects of the 
health promotion and preventive care intervention 
(RCT, 2001-2002) at 1-year follow-up (11) to 
delineate recommendations how to maintain 
functional competence. 

Here, we present the evaluation of long-term 

Figure 1: LUCAS flow diagram of the RCT in the long-term perspective based on health questionnaires
Notes: 1 For details see: Figure 3 in Stuck et al. BMC Med Res Methodol 2007 and Figure 1 Dapp et al. in J Gerontol A Biol Sci Med Sci 2011. 2 PRA = Probability of Repeated 
Admissions questionnaire. For details see: Screening elders for risk of hospital admission. Boult et al. in J Am Geriatr Soc 1993. 3 International reference question for need of nursing 
care (BADL): “Do you need help from someone else with any of the following? a) feeding yourself b) getting to the toilet c) dressing yourself, d) bathing yourself and/or e) moving from 
bed to chair or standing up?” Answers: “No, I do not need help from someone else” or “Yes, I need help from someone else”. 4 Varying information from Hamburg’s Central Registry (as 
basis ITT analyses): Dead until reference date 30.09.2014 of the survival analysis (n=313).  5 Varying information from Hamburg’s Central Registry (as basis ITT analyses): Dead until 
reference date 30.09.2014 of the survival analysis (n=674).
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effects of the RCT of health promotion and 
preventive care done in Hamburg between 2001-
2002 in order to analyse sustainability of the 
positive changes in health behaviour observed in 
the 1-year follow-up. 

Our research questions for this study were:
(1) Does an intention-to-treat analysis (ITT, 

meaning “analysed as randomised”) of survival 
show statistically significant differences 
between the intervention and the control group 
of the health promotion and preventive care 
interventions offered between 2001-2002? 

(2) Does the long-term development of 
functional competence, i. e. the combination of 
an individual’s physical and mental reserves and 
risks (2), differ between the intervention and the 
control group in those participants responding to 
health questionnaires at 1-year follow-up and 12 
years after 1-year follow-up (2013/2014)?

 
Methods 
Design of the study

A parallel group randomised controlled trial 
(RCT) with 878 participants in the intervention 
and 1,702 in the control group was performed 
between 2001-2002.  Intervention group 
participants were offered a choice regarding 
reinforcement according to their individual 
preferences (Figure 1). Differences in survival 
were assessed over 13.8 years (165.5 months). 
Recruitment of participants, data collection and 
the intervention measures were performed in 
accordance to the Declaration of Helsinki. Ethical 
approval was obtained from the Hamburg General 
Medical Council Ethics Committee and the Data 
Protection Official of the City of Hamburg (4-6, 
11). 

Setting
The study took place in Hamburg, Germany’s 

second largest city with approximately 450,000 
persons 60 years or older. The study was 
coordinated at the Albertinen-Haus, Geriatrics 
Centre that includes a geriatric hospital 
department, a day clinic and an outpatient 
rehabilitation facility, all parts of an academic 
teaching hospital. The intervention study 
made use of existing health care structures 
and professionals and collaborated with an 
interdisciplinary geriatric team that had been 
especially trained in health promotion and 
motivational methods (9). 

Participants
Participant recruitment has been described in 

detail (4, 5, 11) and is illustrated in the flowchart 
(Figure 1). Briefly, 14 general practitioners with 
solo practices recruited participants for the RCT 
over a nine-month period starting in October 
2000. Potential participants were identified 
using complete GP’s patient lists. At baseline 
(2000/2001), eligible study participants were at 
least 60 years old, community-dwelling, without 
restrictions in basic activities of daily living 
(B-ADL), without need of nursing care (according 
to the German long-term care legislation), 
without cognitive impairment and able to 
understand German. Eligible individuals received 
the study information letter from their GPs, the 
PRA questionnaire (Probability for Repeated 
Admission) measuring six items of baseline risk 
status for health service use, i. e. person’s age, 
gender, hospital admissions, visits to GP, health 
status (heart disease and diabetes status), and 
caregiver availability (13, 14), one question on 
B-ADL and the informed consent form. Persons 
who returned the completed questionnaire and 
gave written consent were then randomised 1:2 
into the intervention and the control group using 
computer-based randomisation by an external 
centre (4). 

Intervention components 
The complex health promotion and preventive 

care interventions performed in a one year period 
(2001-2002) have been extensively described 
(4, 5, 9-11). These interventions included a 
comprehensive health questionnaire and an offer 
to participate in personal reinforcement executed 
in small group sessions or at preventive home 
visits. All GPs took part in a geriatric quality 
circle. An overview of the RCT intervention is 
given in Figure 1. 

Health questionnaire and computer-generated 
feedback 

After randomisation, the intervention group 
received the Health Risk Appraisal for Older 
People (HRA-O). This questionnaire is a 
validated, multilingual, updated and regionally 
adapted version for use in older persons 
in European settings comprising questions 
on comprehensive health domains i .  e . 
sociodemographic information, self-perceived 
health, physical activity, nutrition, social network, 
basic and instrumental activities of daily life and 
preventative care use. Its development has been 
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described in detail (7, 8, 15). In the intervention 
group, the information from the questionnaires 
was used for a computer-generated feedback in 
text form for each intervention participant who 
had completed the questionnaire. A summary 
report was sent to their GPs. 

Face-to-face reinforcement 
In addition, intervention group participants 

with filled health risk questionnaires had the 
choice to participate in one of two different face-
to-face reinforcement interventions, either by 
small group session or by a preventive home visit. 
The alternative was to reject any reinforcement 
intervention offered. Thus, intervention group 
participants were able to choose reinforcement 
according to their individual possibilities, needs 
and preferences (4, 11, 16). The concept and 
issues addressed in these small group sessions and 
home visits have been described elsewhere (9-11). 

In brief, the half-day small group session 
included a maximum of 12 participants, took 
place at the geriatric centre, and was led by an 
interdisciplinary geriatric team trained in health 
promotion and prevention. At the beginning 
of each session, a team-leading geriatrician 
gave comprehensive information on medical 
aspects of healthy ageing, a physiotherapist 
informed about physical activity, a nutritionist 
explained issues of healthy nutrition, and a 
social worker stressed the importance of active 
social participation. Together with the health 
experts, the older persons were then engaged 
in developing recommendations based on their 
individual physical activity and dietary records. 
The participants received individualised written 
feedback with tailored health-promoting and 
preventative recommendations (17) within two 
weeks after the group session to strengthen 
empowerment and motivation for lasting lifestyle 
changes. Also, six months after the group 
session, a follow-up meeting took place at the 
geriatric centre in order to check adherence to the 
recommendations (9). 

Alternatively, a preventive home visit was 
conducted by a nurse who was specially trained 
from the interdisciplinary team at the geriatric 
centre. At her first visit, the nurse performed 
a multidimensional assessment to focus on 
comprehensive health domains. Individual health 
recommendations were then worked out by the 
geriatric team. The participant’s GP received a 
summary report that included both the assessment 
results and the individual recommendations given 

to the participant. After six months, a second 
home visit was made to address and evaluate 
adherence to health recommendations (10). 

Control Group 
During the one year intervention period, the 

participants of the control group received usual 
care (11). 

Outcome variables 
In the present analyses, primary outcome 

was survival time. Survival status was obtained 
from the Hamburg’s Central Registry, and was 
double checked using the information from 
self-administered questionnaires or by GPs’ 
information. Major efforts have also been 
undertaken to check mortality status of those 
participants lost to follow-up or declining 
study participation at the reference date. If no 
information was available at the reference day the 
time on study until the last contact with the study 
centre or GP was used as time under observation 
to be used in the survival analysis. The long-
term analyses and longest individual survival 
time amounted to 165.5 months (13.12.2000 - 
30.09.2014). 

The secondary outcome was functional 
competence (2, 18) as evaluated by the LUCAS 
Functional Ability Index (FA Index) (12). The 
index is based on twelve questions regarding 
pre-clinical markers of functional competence 
and includes aspects of physical activity from 
the health behaviour index used in the 1-year 
follow-up (12, 19, 20). Furthermore, the FA 
Index equally includes both marker questions on 
resources and on risks. Risk marker questions are 
related to the Fried frailty phenotype (21, 22). The 
LUCAS FA Index allows categorisation of the 
functionally heterogeneous group of older persons 
into four classes of functional ability depending 
on the presence/absence of resources and risk 
factors defined as ROBUST (many resources 
& few risks), postROBUST (many resources & 
many risks), preFRAIL (few resources & few 
risks) and FRAIL (few resources & many risks). 
Our recent survival analyses revealed significant 
differences between the four LUCAS FA Index 
classes. The initially ROBUST survived longest, 
the FRAIL shortest (12). 

For the present analyses, the functional classes 
postROBUST and preFRAIL were taken together 
as a category termed TRANSIENT (12) in order 
to assure sufficient numbers and the analyses’ 
statistical stability. 
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Information on LUCAS FA Index was 
obtained at 1-year follow-up and 12 years 
af ter  1-year  fo l low-up (2013/2014)  in 
those participants who responded to health 
questionnaires (5). These health questionnaires 
integrated key questions from the initial PRA 
(13, 14) and HRA-O (7, 8, 15) instruments. 
These questionnaires,  incl .  the LUCAS 
FA Index questions, were posed in all waves 
and supplemented by additional questions on 
psychological items, physical and mental 
activities, health literacy, income and use of urban 
activity space (5). All health related questions 
used were relevant to independent life and 
functional status in community-dwelling older 
people according to a systematic review (23). 
In addition, the FA Index was validated through 
comprehensive geriatric assessment instruments 
(24). 

Statistical Methods 
In the present study, all study participants of 

the RCT intervention group received the health 
questionnaire. All responding members then 
got the computer-generated feedback report 
and had the free choice of one of three distinct 
reinforcements: small group session, preventive 
home visit or no reinforcement (4, 11). For 
survival data, analyses included log rank tests and 
Kaplan-Meier estimators. To increase sensitivity, 
adjusted analyses were done in addition, using 
Cox proportional hazard regressions with the 
covariables gender, age (continuous variable) and 
self-perceived health (dichotomous: fair/poor vs. 
other, 25) as a major predictor of mortality (26). 
All analyses were performed strictly according 
to the ITT principle, i. e. all participants were 
analysed as randomised without considering 
which intervention the participants actually got. 
No data imputation was made. For the adjusted 
analyses, we only used the baseline randomisation 
information (PRA) which was complete by 
design, and survival information which was also 
complete. 

The analyses of changes in functional 
competence in both the intervention and the 
control group were done based on all intervention 
and control group responders at 1-year follow-up 
and 12 years after 1-year follow-up (2013/2014). 
For this secondary endpoint, we worked with the 
numbers at hand. 

T-Tests were used to analyse age, and 
Pearson’s Chi Square Tests for all other variables. 
We used STATA 12 (StataCorp 1985-2011) and 

SPSS 22 (IBM Corp. 1989-2013) and tested with 
two-sided tests at a 5% level of significance. 

 
Results
Participants’ characteristics

At baseline, there were 2,580 participants 
in the randomised controlled trial (RCT); 
intervention group n=878 and control group 
n=1,702. The intervention and the control group 
showed comparable participant characteristics, 
indicating successful randomisation procedure 
(4, 11). The adjustment variables gender, age 
and self-perceived health were almost equally 
distributed. Median age at baseline was 71.1 years 
(60.3-97.0 y) in the intervention and 70.8 years 
(60.2-95.8 y) in the control group. Female gender 
represented 61.5% (540/878) in the intervention 
and 63.3% (1,077/1,702) in the control group. 
The proportion of intervention group participants 
with fair/poor self-perceived health was 38.6% 
(339/878) and 38.5% (656/1,702) in the control 
group. Also, results of all further PRA questions 
(hospital admission, visits to GP, prevalence of 
chronic diseases, caregiver availability) were 
similar between intervention and control group 
(4, 11). 

Study participants’ choice of reinforcement 
All 878 participants of the RCT intervention 

group were requested to answer the health 
questionnaire. Those 804 participants who 
completed the questionnaire were invited to 
choose between the reinforcement interventions 

Figure 2: Kaplan-Meier survival curve of the health promotion and preventive care intervention RCT 
in the long-term perspective of 165.5 months (13.12.2000 - 30.09.2014) based on data from Hamburg’s 
Central Registry
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offered, but not the 74 refusals. 62.5% (503/804) 
took part in the small group session, 9.6% 
(77/804) opted for the preventive home visit, 
and 27.9% (224/804) decided not to choose any 
reinforcement. 

 
Intention-to-treat analyses on survival 

The results of the ITT analyses included 
all participants who were randomly assigned 
to the intervention (n=878) and to the control 
group (n=1,702). The mean time on study was 
10.3 years. In total, 38.3% (987/2,580) of the 
participants died, i. e. 35.7% (313/878) from 
the intervention group and 39.6% (674/1,702) 
from the control group (according to Hamburg’s 
Central Registry). Among these, 41.2% of 
the participants of the intervention group and 
39.6% participants of the control group died 
while in need of nursing care (data basis: 
German Health Insurance Medical Service). 
As displayed in Figure 2, there was almost no 
difference in the Kaplan-Meier survival curves 
between intervention and control group until 
1,900 observation days (5.2 years). At that point, 
survival curves separated, and the intervention 
group showed s l ight ly  bet ter  survival . 
However, the difference did not reach statistical 
significance, log rank test: p=0.09; unadjusted 
cox regression: hazard ratio (HR)=0.89 (95% 
CI: 0.78; 1.02). This result was confirmed after 
adjustment for gender, age and self-perceived 
health in cox regression: HR=0.89 (95% CI: 0.78; 
1.02). 

Development of  change in functional 
competence over time

Responses to the health questionnaires 
regarding the LUCAS FA Index at 1-year 
follow-up and 12 years after 1-year follow-up 
(2013/2014) are given in Table 1. As shown, 
participation at 1-year follow-up was lower in 
the intervention group than in the control group. 
However, in the long-term, the proportions of 
participation were quite comparable, 36.4% in 
the intervention and 36.9% in the control group. 
Also of notice is that median age and proportion 
of female gender remained almost equal among 
questionnaire responders in both groups, at both 
waves. Functional competence according to 
the LUCAS FA Index showed better results for 
the intervention group compared to the control 
group at both analysed waves. However, these 
differences were not significant (Table 1). 

At 1-year follow-up the intervention 
group participants’ functional competence 
according to the LUCAS FA Index was: 
ROBUST 67.4% (391/580), TRANSIENT 
(postROBUST+preFRAIL) 20.7% (120/580), 
FRAIL 11.9% (69/580) vs. control group: 
ROBUST 62.9% (861/1,368), TRANSIENT 
22.2% (304/1,368), FRAIL 14.8% (203/1,368); 
p=0.12. Twelve years after 1-year follow-up 
intervention-group participants were classified 
as follows: ROBUST 50.0% (160/320), 
TRANSIENT 19.1% (61/320), FRAIL 30.9% 
(99/320) vs. control group: ROBUST 48.9% 
(307/628), TRANSIENT 17.0% (107/628) and 
FRAIL 34.1% (214/628); p=0.56 (Table 1). 

Over time, there was a shift in functional 
classes towards FRAIL both in the intervention 
and the control group. However, even 12 

1-year follow-up after intervention 12-years after 1-year follow-up (2013/2014)

Intervention group Control group p-value Intervention group Control group p-value

Participants in wave cases/n (%) 581/878 (66.2) 1,376/1,702 (80.8) - 320/878 (36.4) 628/1,702 (36.9) -

Age (to the questionnaire) mean (SD) 72.1 (± 7.4) 72.1 (± 7.2) 0.89 79.9 (± 5.5) 80.3 (± 5.3) 0.21

median (range) 71.1 (61.8 - 98.0) 71.3 (61.2 - 96.8) 78.4 (73.1 - 100.4) 79.0 (72.8 - 95.8)

Female cases/n (%) 356/581(61.3) 850/1,376 (61.8) 0.84 198/320 (61.9) 395/628 (62.9) 0.76

Fair/poor self-perceived health cases/n (%) 141/574 (24.6) 399/1,352 (29.5) 0.03 124/316 (39.2) 252/614 (41.0) 0.60

Need of nursing care1 cases/n (%) 0/581 (0.0) 0/1,376 (0.0) - 21/320 (6.6) 62/628 (9.9) 0.09

LUCAS FA Index classes 2

ROBUST cases/n (%) 391/580 (67.4) 861/1,368 (62.9) 0.12 160/320 (50.0) 307/628 (48.9) 0.56

TRANSIENT cases/n (%) 120/580 (20.7) 304/1,368 (22.2) 61/320 (19.1) 107/628 (17.0)

FRAIL cases/n (%) 69/580 (11.9) 203/1,368 (14.8) 99/320 (30.9) 214/628 (34.1)
1 Information based on LUCAS health questionnaires (5-6); 2 LUCAS Functional Ability Index (12). 

Table 1: Functional competence (LUCAS FA Index) of study participants who responded to health questionnaire at 1-year follow-up and 
12 years after 1-year follow-up1
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years after 1-year follow-up, almost half of the 
participants in both groups were categorised 
as functionally ROBUST. The proportion 
of participants categorised as TRANSIENT 
remained at about 20% similar in both groups 
at both analysed waves, indicating that 
TRANSIENT is indeed a transitional functional 
class (Table 1). 

 
Discussion
Summary of major results

We analysed long-term effects of a health 
promotion and preventive care intervention RCT 
in community-dwelling people of 60 years and 
older who had no restrictions in B-ADL and were 
without need of nursing care at baseline.

The first major finding was that survival 
over 165.5 months was slightly better in the 
intervention group compared to the control group, 
though not statistically significant. The initial 
coincidence and later divergence of the Kaplan 
Meier curves may be due to a latent period from 
behavioural interventions for mortality (27). 

Second, changes in the level of functional 
competence also showed a favourable, however 
not significant trend in the participants of the 
intervention compared to the control group. 

As a side benefit, we found that even 12 
years after 1-year follow-up, roughly half of the 
responding study participants in the intervention 
and in the control group were still classified as 
ROBUST. 

The study design allowed intervention 
group participants to choose between three 
reinforcements, i. e. not all participants received 
the same treatment (28-31). Surprisingly, 
almost two-thirds did choose the small group 
session (63%), whereas only one tenth chose 
the preventive home visit (9%). About a 
quarter decided not to choose (28%) any of the 
reinforcements offered. 

 
Comparisons with the other PRO-Age trials in 
London and Solothurn
The London PRO-Age trial, U.K.

In contrast to the Hamburg trial the London 
trial showed no favourable effects on health 
behaviours and preventive care use after one year. 
Long-term comparisons to the London branch of 
PRO-Age were not possible because the study 
design of the London trial did not include any 
follow-up beyond 1-year. Moreover, the study 
was based on the health risk questionnaire alone, 
without any interventional reinforcement (32). 

The Solothurn PRO-Age trial, Switzerland
Similar to the Hamburg trial that showed 

favourable effects on health behaviours and 
preventive care use after one year (11), Stuck 
et al. presented favourable effects after a 2-year 
period. In contrast to the Hamburg trial, at 
Solothurn survival over an 8-year period was 
significantly better in the intervention than the 
control group (33). 

Findings from the Hamburg RCT and the 
Solothurn “pragmatic randomised controlled trial” 
(33) may be different for several reasons. 

First of all,  study set-ups were quite 
different: Hamburg had a relatively cheap twice 
off intervention. The small group sessions 
and preventive home visits in Hamburg were 
conceptualised as interventional impulses in order 
to initiate positive changes in study participants’ 
health promoting and preventive behaviours. 
Both small group sessions and preventive home 
visits took place only twice within the 1-year 
intervention period (11). Solothurn offered far 
more extensive and repeated home visits to the 
intervention group. The Solothurn PRO-Age 
intervention included repeated home visits by 
nurses and primary care physician counselling, 
and was carried out continuously, over a 2 year 
period (33). Contrary to the Solothurn trial, 
study participants in Hamburg actively chose 
small group sessions or preventive home visits 
or no reinforcement according to their individual 
preference. 

Second, differences between health care 
systems and cultural background have to be 
considered. The Hamburg trial took place in an 
urban population whereas the Solothurn trial 
participants were rural people. Thus access to and 
uptake of health services may have been quite 
different in the two populations (4, 5, 11). 

There were also differences in baseline 
characteristics between the Hamburg and 
Solothurn PRO-Age trials. Because of the lower 
age limit of 60 years in Hamburg, the study 
population was younger than that in Solothurn 
(age limit 65), and the proportions of females, 
participants reporting fair/poor health and more 
frequent GP consultations were higher in the 
Hamburg compared to the Solothurn trial (4, 
11). Another distinct difference was Second 
World War experiences (displacement, bombing, 
military recruitment) of the senior citizens in 
Hamburg (6). Nothing comparable had happened 
in Switzerland.

Taking the results of the Solothurn and 
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Hamburg trials together, one may tentatively 
conclude that a preventive health intervention 
needs to have certain intensity, before it will be 
of benefit to participants. Such an intervention 
should best involve both GPs and their patients. 
The results from an additional study with focus 
on older persons’ acceptance of preventive home 
visits provided some evidence to support the 
rationale of the Hamburg concept of participants’ 
choice (34). We are not aware of any comparable 
RCTs on similar complex health behaviour 
interventions in community dwelling older 
people. Hence, the level of intensity necessary 
for success remains unclear, but judging from our 
(non-significant) effect estimates, group sessions, 
repeated at two- or three year intervals appear to 
be serious contenders.

Limitations and Strenghts
A limitation of the present study (and of all 

long-term intervention studies indeed) is that 
after the end of the intervention period, both 
intervention and control group participants could 
have experienced other interventions on health 
behaviour and preventive care use. Thus e. g. we 
know that almost one fifth of the control group 
participated in a small group session later on. 

In addition, both the study participants’ 
GPs from the intervention and the control 
group took part in a quality circle (bimonthly 
training sessions on current topics in geriatric 
and preventive medicine), that were led by an 
experienced geriatrician (11). This could have led 
to a washout of effects. 

Another restriction was the lower questionnaire 
response rate at 1-year follow-up, which can 
be explained by significantly higher demands 
on the intervention group (35-page HRA-O 
questionnaire and small group session or 
preventive home visit intervention) compared to 
the control group. 

The present study has a number of major 
strengths. The LUCAS longitudinal cohort is 
largely representative of the older population in 
Hamburg (35). Therefore, the health promotion 
and preventive care interventions presented 
here reflect well a “real world” setting. E. g. the 
study population’s characteristics were similar to 
characteristics of prospective users of such health 
promotion and preventive care interventional 
measures. By all indications, selection bias 
was small because of randomised recruitment. 
Survival status was double checked using 
Hamburg’s Central Registry and information 

from proxy or GPs. Moreover, both base line 
information and survival response were complete. 
Utmost care was taken to insure responses 
were not only complete, but also accurate. The 
possibility to do adjusted analyses was another 
strength, insuring that neither bias nor excessive 
variability jeopardized results.

Considering the fact that the intervention 
group participants’ were absolutely free to 
choose between the two forms (small group 
session or preventive home visit) or to refuse 
any kind of reinforcement, survival experience 
and the changes in functional competence may 
actually have differed between participants with 
group sessions, with home visits or with no 
reinforcement - a point we did not investigate 
here, but which merits future investigation (36).

 
Conclusions

1. Data collection, checking and organisation 
of such a long-term study as well as devising 
and delivering an appropriate intervention was 
challenging and should not be underestimated. 

2. In view of the quite limited intervention, the 
consistent effects on survival and the dynamics 
of change in functional competence seen in the 
intervention group compared to the control group 
suggest effectiveness of the complex intervention.

3. Although such an intervention seems to 
maintain or even improve functional ability, it 
remains an open question whether it will reduce 
the need for nursing care.

4. Giving participants a choice of intervention 
according to their inidividual preferences seems 
to improve participation.

5. There remains a need for further detailed 
analyses, i. e. investigation of individual 
transitions over time or subgroup analyses 
according to the type of reinforcement.
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