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Abstract 

Background: The effectiveness of health care interventions is co-determined by contextual factors. Unknown is the 
extent of this impact on patient outcomes. Therefore, the aim of this study is to explore which characteristics of gen-
eral practices are associated with patient outcomes in a proactive primary care program, the U-PROFIT 2.0.

Methods: A longitudinal observational study was conducted from January 2016 till October 2017. Two question-
naires were send out, one to collect characteristics of general practices such as practice neighbourhood socio-
economic status, general practice versus healthcare centre (involving multiple primary care professionals), and 
professional- frail older patient ratio per practice of general practitioners and practice nurses. Regarding delivering 
the program, the practice or district nurse who delivered the program, number of years since the start of the imple-
mentation, and choice of age threshold for frailty screening were collected. Patient outcomes collected by the second 
questionnaire and send to frail patients were daily functioning, hospital admissions, emergency department visits, 
and general practice out-of-hours consultations. Linear and generalized linear mixed models were used.

Results: A total of 827 frail older people were included at baseline. Delivery of the program by a district nurse com-
pared to a practice nurse was significantly associated with a decrease in daily functioning on patient-level (β = 2.19; 
P = < 0.001). Duration since implementation of 3 years compared to 9 years was significantly associated with less 
out-of-hours consultations to a general practice (OR 0.11; P = 0.001). Applying frailty screening from the age of 75 
compared to those targeted from the age of 60 showed a significant increase in emergency visits (OR 5.26; P = 0.03).

Conclusion: Three associations regarding the organizational context 1) the nurse who delivered the program, 2) the 
number of years the program was implemented and 3) the age threshold for defining a frail patient are significant 
and clinically relevant for frail patients that receive a proactive primary care program. In general, contextual fac-
tors need more attention when implementing complex primary care programs which can result in better balanced 
choices to enhance effective proactive care for older people living in the community.
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Introduction
Due to the rapid increase of the number of frail older 
people with complex care needs, health care service 
utilization and costs increase, urging health care sys-
tems to innovate care for older people [1, 2]. Driven by 
the high costs, national Dutch health policies’ key tar-
get is to avoid institutionalization in residential care or 
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nursing homes [3]. Therefore, frail older people with 
complex care needs in multiple domains are living 
at home as long as possible [3–6]. As a consequence, 
home has become the hub of care where district nurses 
play a pivotal role in providing healthcare as well as the 
general practitioners, the so called gate keepers [2]. To 
act upon this, many proactive, integrated care programs 
for frail older people living in the community have been 
evaluated and implemented in clinical practice in the 
last decade. Proactive, integrated care interventions 
are defined as an organizational process of coordina-
tion aiming to achieve seamless and continuous care, 
tailored to the patient’s needs (based on a holistic view 
of the patient) with a focus on maintaining independ-
ence and prevent of functional decline [7–9]. A proac-
tive integrated care program links the curative medical 
domain to areas like prevention, mental health, hous-
ing and welfare, and therefore requires an interprofes-
sional collaboration [10, 11]. The original U-PROFIT 
program was designed as an elderly care research pro-
ject, to evaluate an innovative program for the elderly 
care in The Netherlands [12, 13]. The program showed 
a small but significant effect on daily functioning [12]. 
Furthermore, older people and professionals were satis-
fied with the program as it provided more personalized, 
integrated and less fragmented care [14]. Based on the 
outcome of the evaluation, the program was modified 
to U-PROFIT 2.0, including social work and district 
nursing, and regionally implemented as a care delivery 
program.

Most research regarding these complex interventions 
assumes a distinction between intervention and con-
text, however many health interventions are intended 
to modify contexts and thereby become part of the con-
text in which health is produced [15]. Understanding the 
influence of context is necessary to explain why certain 
patient outcomes are achieved or simply failed to gener-
alize study findings to different settings [15–17]. In lit-
erature, several unique frameworks address contextual 
factors [3]. Although they do take context into account, 
no single framework is sufficiently comprehensive about 
the definition and application of context [17–19]. Con-
text interacts with the place and setting where an inter-
vention is delivered (e.g. primary care setting) according 
to the context and implementation of complex interven-
tions (CICI) framework [6]. The organizational environ-
ment is part of this setting, also referred as organizational 
support, which includes the organization of work, staff 
workload and staff training [15, 17, 20, 21].

To understand the impact of the organizational con-
text in interpreting the findings of a complex interven-
tion such as the U-PROFIT 2.0 and generalizing beyond 
is necessary [15, 22]. Therefore, the aim of this study is 

to explore which characteristics of general practices are 
associated with patient outcomes in a proactive primary 
care program, the U-PROFIT 2.0.

Methods
Design and setting
A longitudinal observational study of twelve months 
was conducted among frail older people in the region of 
Utrecht in the Netherlands from January 2016 till Octo-
ber 2017. The U-PROFIT 2.0 program was implemented 
in seven overarching general practices, which consisted 
of seventeen local general practitioners (GPs) providing 
proactive primary care to approximately 24,885 patients 
aged 60 and older. The mean number of GP by practice 
is therefore quite low (2-3 GPs). With more than 340,000 
inhabitants, Utrecht is the fourth biggest city in the 
Netherlands.

Proactive primary care program for older people; U‑PROFIT 
2.0
The proactive primary care program U-PROFIT 2.0 
(Fig.  1) is a complex intervention as it consists of mul-
tiple elements involving multiple providers [23]. The 
U-PROFIT 2.0 program was based on the previous devel-
oped U-PROFIT 1.0 program (see Table 1) and consists 
of two parts.

First, the program started with the U-PRIM screen-
ing and assessment to identify potentially frail older 
people [12, 24]. The U-PRIM screening was based on 
routine care data using automated risk-based detection 
within electronic medical records [12, 24]. A patient 
was included when the patient reached the age of 60 or 
older and met one of the following three criteria: 1) poly-
pharmacy (five or more medications in chronic use); 2) 
multimorbidity defined as the Frailty Index score of 0.20 
or greater which indicates potential frailty (amount of 
health deficits divided by the maximum of possible health 
deficits, a score between 0 and 1 represents the number 
of deficits present divided by the total number of deficits) 
[25, 26]; 3) consultation gap defined as older people who 
had not been with the general practitioner (except flu 
vaccination) for more than 3 years with the aim to screen 
potentially avoidance of primary care [12]. To identify 
frail older people, the Groningen Frailty Indicator (GFI) 
questionnaire was sent to those who were identified by 
the U-PRIM [27]. Patients were identified as frail when 
the GFI score was 4 or higher (scale 0-15) [27].

In the second part of the program (U-Care) a Compre-
hensive Geriatric Assessment (CGA) at home was con-
ducted. Each general practice decided if either specially 
trained practice nurses or district nurses (see Table  2 
for their specific roles in the Dutch primary care deliv-
ering) conducted the CGA and further delivering of the 
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U-PROFIT 2.0 program, which was a first modification 
compared to the U-PROFIT 1.0. Based on the CGA, 
the interventionist developed a tailor-made care plan 
in consultation with the patient, and if needed, a social 
worker and GP. Care coordination and follow-up were 
provided by either the interventionists or social worker 
which was based on the needs of the patient. The inclu-
sion of social work was a second modification compared 
to the U-PROFIT 1.0. Furthermore, regular meetings 
between these professionals were set up. Compared with 
the previous U-PROFIT program [12, 13], the U-PROFIT 
2.0 program consisted of a more close and integrated 
care collaboration between the general practice, the dis-
trict nurse and social care professionals. U-PROFIT 2.0 
was implemented within routine primary care without 
research intentions to measure intervention effectiveness 
as this was already done based on the U-PROFIT 1.0 [12, 
13]. In this light, some adaptations regarding the inter-
vention elements were made by organisations themselves 
to run the program in the context were  it was imple-
mented. For example, not every general practice started 
with the frailty screening from the age of 60 years but 
from 75 years.

Exposure: characteristics of the general practices
In total, seven characteristics of general practices were 
measured of which four at general practice level and 
three regarding the choices made in the local delivery 

of the U-PROFIT program. We considered the follow-
ing general practices characteristics; 1) practice neigh-
bourhood socio-economic status (SES) based on the 
postal areas determined using the Netherlands Institute 
for Social Research status scores [34], 2) general prac-
tice versus healthcare centre in which a healthcare cen-
tre included other health or social professionals besides 
the GP and practice nurse, 3) professional-patient ratio 
per practice based on the full-time equivalent employ-
ment of general practitioners per practice in relation to 
the total frail patient population they serve and 4) pro-
fessional-patient ratio per practice based on the full-time 
equivalent employment of practice nurses per practice in 
relation to the total frail patient population they serve. 
Regarding the delivery of the program, the following 
three factors were collected; 1) the number of years that 
U-PROFIT 2.0 was implemented, 2) if either the practice 
nurse or district nurse was in the lead in delivering the 
U-PROFIT 2.0, 3) and choice of age threshold for frailty 
screening either 60 years and older or 75 years and older 
[35]. The data was collected using a questionnaire which 
was administrated only at baseline to all general practices 
delivering the U-PROFIT 2.0 and filled in by the practice 
nurse.

Outcomes
Four outcomes were determined. First, (instrumental) 
activities of daily living ((I)ADL) dependency was defined 

Fig. 1 Schematic depiction of U-PROFIT 2.0 program
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as an increase in depending on someone else when per-
forming (instrumental) activities of daily living. The daily 
functioning of the older patients was measured by vali-
dated questions of The Groningen Activity Restriction 
Scale (GARS) at baseline and after 12 months follow-
up [36]. The GARS comprise of 18 questions about the 
degree to which someone is able to perform ADL (11 
questions) and IADL activities (seven questions) inde-
pendently. The four response options are: 1) ‘Yes, I can do 
it fully independently without any difficulty’, 2) ‘Yes, I can 
do it fully independently but with some difficulty’, 3) ‘Yes, 
I can do it fully independently but with great difficulty’, 
4) ‘No, I cannot do it fully independently, I can only do it 
with someone’s help’. The results were dichotomized into 
being independent (options 1-3) or dependent (option 
4), as described in the GARS manual [37]. Therefore, the 
GARS score ranged from 18 to 36, where a higher score 
indicated more dependency. This way of analyzing was 
chosen because losing one’s independence is particularly 
critical and has a higher impact on people’s lives than 
having difficulties (without dependency) in performing 
(I)ADL [38].

Second, third and fourth outcome were hospital admis-
sion within twelve months, visit to an emergency (ER) 
department within twelve months, and the general prac-
tice out-of-hours consultation within twelve months 
[12, 39]. Questions measuring these outcomes were for-
mulated as: “In the past twelve months, have you been 
admitted to the hospital?”; “In the last twelve months, 
have you been admitted to the emergency department?”; 
“In the last twelve months, have you needed a visit to- or 
from- the general practitioner in the evening, night or 
weekend?”. All three outcomes included two response 
options: 1) “yes” or 2) “no”. The abovementioned out-
comes were collected with a self-reported question-
naire that was administrated by practice nurses at 
baseline and twelve months after. Patients completed the 

questionnaires with or without help of a care provider or 
practice nurse.

Covariates
Demographic information on age, gender, marital status, 
country of origin, and education. Polypharmacy and the 
hours of district nursing care per week were also col-
lected by the self-reported questionnaire. Marital status 
was categorized into being married or living together, 
divorced, widowed, and unmarried. Educational level was 
categorized as low (upper secondary education or less), 
average (post-secondary non-tertiary education), and 
high (tertiary or university education) based on the Inter-
national Classification of Education [40]. Polypharmacy 
defined as a patient who had five or more medications 
in chronic use and the hours of district nursing care per 
week were also collected covariates as they are related to 
disability [41, 42].

Statistical analysis
Case mean substitution was applied for the GARS when 
less than 50% of the total number of items were missing 
[37, 43]. Non-response analysis was performed on age, 
gender, marital status, educational status, hours district 
nursing per week, polypharmacy, and GARS score at 
baseline to compare respondents and non-respondents at 
follow up by Chi-square test for binominal outcomes and 
Mann-Withney U-test for continuous outcomes. Statisti-
cal significance was set at P ≤ 0.05 (two-tailed). Multicol-
linearity was assessed by a correlation matrix.

To determine the association between general practices 
characteristics and the daily functioning linear mixed 
model (LMM) for a continuous outcome was used. To 
determine the association between exposure variable on 
hospital admission, ER visit, and GP out-of hours con-
sultation, generalized linear mixed models (GLMM) for 
dichotomized outcomes were used. LMM and GLMMs 

Table 2 Description role and tasks district nurse and practice nurse

District nurse Dutch district nurses are registered nurses with a bachelor’s degree and provide nursing care to the individual patient at home [28]. 
District nurses are involved in illness prevention, recovery care after an illness or after hospitalization, care for the chronically ill and ter-
minal/palliative care. This also includes care planning and evaluation, caseload management, symptom control and advice, promoting 
self-management, reassessment of needs, handovers, and administration [6, 29–31]. District nursing is part of home care [32]. Home 
care also includes care, guidance and domestic help. Home care is provided by home care organizations, some of them also provide 
long-term care [31].  District nurses are employed by a home care organization and have an important role in care coordination and 
collaboration with other professionals [31]. They carry out the highly complex care themselves, maintain contacts with other care 
providers as ultimately responsible and coach other nursing staff on their teams, i.e., certified nursing assistants and aids [33].

Practice nurse Dutch practice nurses are registered nurses with a bachelor’s degree and are employee within a general practice [31, 32]. Practice 
nurses carry out tasks delegated by the general practitioner such as, taking an anamnesis, physical examination, providing information 
as well as instruction and education, care planning and evaluation, supporting the general practitioner with oncological -,palliative 
care as well as care for the chronically ill and older people, drawing up protocols and motivating patients with lifestyle changes [31, 
32]. This kind of care by practice nurses will continue to fall under the general practice care and under the supervision of a general 
practitioner. Practice nurses provide care after the diagnoses has been made by the general practitioner and are involved in the 
protocolled medical care. The practice nurse holds consultation hours in the general practice and visits the patient to a limited extent 
at home [31].
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consider all available data points, including patients who 
missed the follow-up [44]. First, associations of exposure 
variables with daily functioning, hospital admission, ER 
visit, and GP out-of hours consultation were examined 
in a stepwise backward multivariable model, includ-
ing a random intercept for subjects to account for the 
repeated measurements, and a fixed intercept for each 
contextual factor and covariates. Second, the effect over 
time for daily functioning, hospital admission, ER visit, 
and GP out-of hours consultation at 12 months follow-
up was assessed as a fixed factor in the final models. 
Third, the interaction between time and baseline covari-
ates such as age, gender, marital status, country of origin, 
education, district nursing per week and polypharmacy 
was assessed. All models were adjusted for covariates 
reported to be related to disability, such as gender, edu-
cation, socioeconomic status, hours of district nursing 
per week, and polypharmacy [42]. Model fit was assessed 
using the − 2 Log-likelihood ratio for GLMM analyses 

and Akaike’s Information Criterium for LMM analysis. 
Exposure variables with a significance level of P ≤ 0.05 
(two-tailed) were considered as statistically significant 
associated with the outcome. Results were reported 
as beta coefficients for the LMM and Odds Ratios for 
GLMM with standard errors and 95% confidence inter-
vals (CI). All analyses were performed using the statisti-
cal program IBM SPSS Statistics for Windows (version 
24.0; IBM Corp).

Results
Study population
A total of 827 (45.4%) patients identified as frail by the 
U-PRIM followed by the GFI (score ≥ 4 of higher) par-
ticipated and filled in the study questionnaire at baseline 
(see Fig.  2). Of the included patients, 545 (65.9%) were 
female, the mean age was 80.0 years (SD 7.3), 42.6% lived 
alone and polypharmacy was observed in 44.1% (see 

Fig. 2 Flowchart of the numbers of patient recruitment and final study population. Notes: The U-PRIM defined potential frail patients. However, 
not all of these patients lived in the community but in f.e. assisted living facilities. These patients as well as terminal ill patients, although still present 
in the electronic medical records of the general practice, were not approached as the program focused on community dwelling older people. 
Furthermore, not all frail patients received a CGA at home. The reason was that frail patients refused to the CGA at home at the time the practice or 
district nurse called these patients to make an appointment



Page 7 of 12Smit et al. BMC Geriatr          (2021) 21:578  

Table 3, and Additional file 1 for baseline characteristics 
per practice).

At twelve months follow-up, only 469 frail older peo-
ple participated and filled in the questionnaire, resulting 
in a 358 (43.3%) drop out (Additional file 2). Reasons for 
drop-out were relocation to another GP, death refusal to 
participate feeling too weak to participate, and unknown 
reasons. A non-response analysis showed that non-
responders had a significant higher GARS score at base-
line compared to the responders (P < .001). Compared 
to responders, non-responders appeared to have more 
hours of district nursing per week (P < .001).

The median GARS score at baseline and at follow-
up for limitations in daily functioning was 20 (IQR 4.0 
at baseline and IQR at follow-up 5.0). The percentage 
of patients with at least one hospital admissions in the 
previous 12 months was at baseline 25.2% and at follow-
up 28.4% respectively. The percentage of patients with 
at least one ER visit in the previous 12 months was at 
baseline 20.6 and 20.9% at follow-up. The percentage of 
patients with at least one a GP out-of-hours consultation 
in the previous 12 months was at baseline 20.6, and 25.9% 
at follow-up respectively.

Outcomes
The results of the multivariable model for daily function-
ing hospital admission, ER visit, and GP out-of hours 
consultation are presented in Tables  4, 5 and 6. A sig-
nificant association was observed between the delivery 
of the U-PROFIT intervention by a district nurse com-
pared to a practice nurse on a lower daily functioning at 
patient level (increase of 2.19 points on the GARS score; 
CI 1.03 to 3.36; P = < 0.001). Furthermore, a higher age at 
screening (75 plus compared to 60 plus) was associated 
with a significant higher odds ratio on ER visits (OR 5.26; 
CI 1.17- 23.60; P = 0.03). An increase in practice nurse-
patient ratio (i.e. number of patients per 1 FTE practice 
nurse) appeared to be associated with fewer ER visits (OR 
0.99; CI 1.00 to 1.00; p = 0.01). A reduction in GP out-of-
hours consultations was observed when the UPROFIT 
intervention was implemented 3 years compared to 9 
years (OR 0.11; CI-0.03 to 0.39; P = 0.001). No contextual 
factors were significantly associated with hospital admis-
sions. Furthermore, no significant interactions of time 
with patient characteristics were found that could explain 
possible inequalities in health over time.

Discussion
This study explored the impact of general practices 
characteristics on daily functioning, hospital admis-
sions, ER visits and GP out-of-hours consultations in a 
complex proactive primary care program. We observed 
that 1) the delivery of the UPROFIT 2.0 program by a 

Table 3 Baseline practice and patient characteristics

Notes: IQR= interquartile range, SD= standard deviation, FTE= full-time 
equivalent
a  N = 7 general practices, n = 827 participants. b Low = primary school or 
less, moderate = more than primary school, craft school or secondary school, 
high = more than secondary school. c Last twelve months. d Hours of district 
nursing per week. e  General practitioner out of  hours consulation during 
evenings, nights and weekends

Total a

Practice

 Number of older people ≥60 years 24,885

 Number of potential frail people aged ≥60 years 11,680

Participant

 Gender, N (%)

  Male 282 (34.1)

  Female 545 (65.9)

 Age, mean ± SD 80.0 ± 7.3

 Dutch origin, N (%) 747 (90.3)

 Marital status, N (%)

  Married 344 (41.6)

  Widow /widower/partner deceased 352 (42.6)

  Divorced 70 (8.5)

  Single 53 (6.4)

  Sustainable living/unmarried 7 (0.9)

 Education, N (%)b

  Low 116 (14.0)

  Moderate 530 (64.1)

  High 172 (20.8)

 GARS, median (IQR) (range 18-36) 20 (5.0)

 Daily activities problems, N (%)

  None/barely 485 (58.7)

  Moderate 186 (22.5)

  Serious 136 (16.4)

 Visits general practitioner, N (%)c

  0-1 times 141 (16.9)

  2-3 times 273 (33.0)

  4-6 times 228 (27.6)

   > 6 times 158 (19.1)

 Medicines on receipt, N (%)

  0-1 medicines 72 (8.7)

  2-3medicines 146 (17.7)

  4-5 medicines 225 (27.2)

   > 5 medicines 365 (44.1)

 District nursing, N (%)d

  None 635 (76.8)

   < 2 h/week 56 (6.8)

   2-3 h/week 52 (6.3)

   3-7 h/week 48 (5.8)

   > 7 h/week 22 (2.7)

 Hospital admission, N (%)c 208 (25.2)

 ER visits, N (%)c 170 (20.6)

 Nursing home admission, N (%)c 48 (5.8)

 GP out-of-hours  consultationc,e 170 (20.6)
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Table 4 Univariable and multivariable LMM between general practice characteristics and daily functioning

Notes: SES= socio-economic status, FTE= full-time equivalent employment. P < .05, __ P < .01, ___ P < .001. Adjusted estimates adjusted for age, sex, education, 
polypharmacy and hours of district nursing per week. No significant adjusted estimates were found for the following contextual factors; SES score, health centre, FTE 
GPs population ratio, FTE PNs population ratio, U-PROFIT implemented, age of screening

Daily functioning

Crude estimates Adjusted estimates

Β SE CI (95%) P value β SE CI (95%) P value

SES score −.62 .14 −.88--.35 <.001

Health centre 1.04 .20 .65-1.44 <.001

1 FTE GP on population ratio −.002 0.001 −.003- 000 .02

1 FTE PN on population ratio .000 .000 −.001-000 0.01

Om U implemented
 3 years vs. 9 years .23 .37 −.41-1.06 .39

 4 years vs. 9 years −.74 .31 −1.35- -.13 .02

Professional who delivered the intervention
 District nurse vs. practice nurse 82 .21 .42- 1.22 <.001 2.19 .59 1.03-3.36 <.001

Age of screening
 75 years vs. 60 years −.29 .20 −.69-.10 .15

Table 5 Univariable GLMM between general practice characteristics and hospital admissions, ER visits, and GP out-of hours 
consultations

Notes: SES= Socio-economic status, FTE= Full-time equivalent employment. ER= emergency room;  P < .05, __ P < .01, ___ P < .001

Hospital admission ER visit GP out‑of hours consultation a

Β SE CI (95%) P value β SE CI (95%) P value β SE CI (95%) P value

SES score .02 .09 .86-1.20 .857 .10 .09 .93-1.32 .269 −.12 .10 .74-1.07 .213

Health centre −.38 .14 .53-.90 .01 −.25 .14 .59-1.02 .074 −.05 .14 .72-1.26 .731

FTE GPs population ratio .002 .000 1.001-1.003 <.001 .001 .000 1.000-1.002 .009 .001 .000 1.000-1.002 .014

FTE PNs population ratio .000 .000 1.000-1.000 <.001 .000 .000 1.000-1.000 .049 .000 .000 1.000-1.000 .158

Om U implemented
 3 years vs. 9 years .51 .27 .99-2.83 .005 1.03 .34 1.43-5.44 .003 1.14 .38 1.50-6.56 .002

 4 years vs. 9 years −.36 .18 .49-1.00 .048 −.23 .20 .54-1.16 .796 −.40 .19 .46-.99 .042

Professional who delivered the intervention
 District nurse vs. practice nurse −.41 .13 .52-.85 .001 −.29 .14 .57-.98 .033 −.17 .14 .64-1.11 .228

Age of screening
 75 years vs. 60 years .34 .13 1.09-1.83 .006 .13 .14 .87-1.49 .344 . 11 .14 .84-1.47 .452

Table 6 Multivariable GLMMs between general practice characteristics and ER visits, and GP out-of hours consultations

Notes: SES= socio-economic status, FTE= full-time equivalent employment. P < .05, __ P < .01, ___ P < .001. Adjusted estimates adjusted for age, sex, education, 
polypharmacy and hours of district nursing per week. No significant associated outcomes for hospital admissions were observed. No significant associations were 
found for the following contextual factors; SES score, health centre, FTE GPs population ratio, professional who delivered the intervention

ER visits GP out‑of‑hours consultation

β SE CI (95%) p value β SE CI (95%) P value

FTE PNs population ratio −0.001 0.001 −0.002-0.00 .01

Om U implemented
 3 years vs. 9 years −2.22 0.65 −3.51- 0.94 .001

 4 years vs. 9 years −0.08 0.84 −1.73-1.57 .92

Age of screening
 75 years vs. 60 years 1.66 0.76 0.16-3.16 .03
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district nurse compared to a practice nurse was asso-
ciated with a higher level of dependency in daily 
functioning, 2) when the choice was made to screen 
potential frail older people within the UPROFIT 2.0 
program from the age of 75 compared to the choice of 
screening from the age of 60 years, a significant higher 
odds on ER visits was observed, 3) if the UPROFIT 2.0 
program was implemented 3 years ago compared to 9 
years ago, this was significantly associated with fewer 
GP out-of-hours consultations.

The delivery of the UPROFIT 2.0 program by a dis-
trict nurse compared to a practice nurse was associated 
with a higher level of dependency on daily function-
ing. In clinical practice, there is variation in the type 
of patient to whom the different nurses deliver care. 
Practice nurses generally provide care to older people 
with chronic conditions, while district nurses provide 
care to older people with complex and multiple care 
needs with IADL and ADL impact [6, 45]. The associa-
tion we identified in this study may reflect the normal 
variation in patient outcomes. Older people receiving 
care from district nurses are less likely to improve on 
patient outcomes than older people who only visit their 
practice nurse. In this light, the choice to deliver the 
UPROFIT 2.0 program by either a practice nurse or a 
district nurse should may be not be made on practice 
level but patient level. However, more research, prefer-
ably of qualitative nature, is recommended to unravel 
how coordination of care planning ends up with the 
practice or district nurse and what the (dis)advantages 
are in care delivering.

This study showed that screening potential frail older 
people from the age of 75 compared to the choice of 
screening from the age of 60 years showed a significant 
increase in ER visits. We were not surprised by this find-
ing as with age, the disease burden increases (e.g. biologi-
cal ageing) [46]. There is no consensus in the literature 
about the optimal cut-off age for frailty screening [47]. 
However, in 2013, a consensus meeting of six societies 
called for screening of all persons 70 years and older for 
frailty [48]. In our study, the frailty screening was the first 
step in the proactive care approach, and GP practices 
determined the age threshold (e.g. either 60+ or 75+) 
based on their caseload and number of patients with a 
low SES. Low SES is defined as a risk factor on the rate of 
biological ageing, which is a fundamental pathway link-
ing SES and health [49]. Furthermore, lowering the age 
threshold (to 60+), will possibly increase the number of 
potential frail older people and place a burden of admin-
istrative work of the health care professionals, which is 
a barrier to program implementation [50]. This finding 
suggests that screening above 70 years with SES moder-
ate-high and at age 60 years for those with a low SES is 

an alternative choice in delivering proactive care for older 
people.

Our study showed that when the intervention was 
implemented less long, this was significantly associ-
ated with less GP out-of-hours consultations. This may 
indicate that the effect of the intervention will fade over 
time. Similar proactive primary-care programs published 
in literature paid no or little attention to the training of 
interventionists which could inhibit successful imple-
mentation [16, 51]. The review of Lorthios-Guilledroit 
et  al., (2018) revealed that training can be seen as an 
opportunity for professionals to become informed about 
program fidelity, to learn about the program’s target pop-
ulation, and to practice the required skills [52]. Moreo-
ver, training can also increase professionals’ confidence in 
their ability to deliver the program [53]. More research is 
needed to examine the effect of continuous education on 
the sustainability of outcomes within complex (primary) 
healthcare interventions.

Concerning the choices to be made by a general prac-
tice (f.e. frailty screening from the age of 75; district 
nurse or practice nurse providing the program as inter-
ventionist, providing training for interventionists on 
regular basis), the context in which the GP practice is 
delivering care is important in decision-making pro-
cesses, which already starts during the development 
phase of the intervention [16, 54–56]. The UPROFIT 
program can therefore be conceived as an ‘event in a sys-
tem’ in order to generate a complete understanding of the 
relationship between the UPROFIT and its context [15] 
Furthermore, the complex care needs of older people tar-
geted by an intervention will also differ from one context 
to another [57], meaning that the same intervention may 
have different consequences if implemented in a different 
setting. Other research methods can enrich our view on 
the influence of context on primary care programs such 
as realist evaluations that can determine the relation and 
interactions between context, mechanisms, and out-
comes of implemented programs [58]. In addition, policy 
makers should embrace also findings from other meth-
ods than RCTs in their policy regards proactive care for 
older people in the community as these findings are more 
transferable to other settings.

Strengths and limitations
As far as we have known, this is the first study that exam-
ines general practices characteristics of the provided 
health care for their association with daily function-
ing, hospital admissions, ER visits and GP out-of-hours 
consultations in a large, well-defined sample of frail 
community-dwelling older people. This study had some 
limitations as well. First, this study had an explorative 
nature and determined no causality. Second, this study 
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could not account for the reach and fidelity/ adapta-
tion of interventions (the degree that they were deliv-
ered and taken up as planned in the targeted group [59, 
60]. Understanding the black box of intervention deliv-
ery is essential and therefore recommended to take into 
account in future studies to comprehensively explain the 
found associations on patient outcomes. Third, this study 
had a selective inclusion due to the use of self-reported 
questionnaires [61]. Therefore, a relatively independent 
population of older people was included. This phenom-
enon was also observed within the original UPROFIT 
intervention trial effects [12]. Although the mean age was 
almost 6 years higher (80.0, sd 7.3) compared to the trial 
participants (74.2 sd 8.4). Still, the included older people 
in this study had probably little room for improvement 
in daily functioning. Moreover, the use of self-report 
ADL and IADL scales have a low sensitivity for detect-
ing small changes, which could have underestimated our 
effects [62, 63]. Fourth, due to possible change of recall 
bias when using self-reported questionnaires, hospital 
admission, ER visit and GP out-of hours consultation 
were measured on a dichotomized instead of a continu-
ous scale. Also possible confounders such as length of 
hospitalization and reason of hospitalization were unfor-
tunately not collected. The use of routine care data can 
overcome the limitation of recall bias in the future. Fifth, 
the drop-out rate of our study of 43.3% (N = 358) was 
high and specifically observed in those older people who 
were more dependent in their daily functioning and has 
twice as much district nursing. This is in line with the 
studies of Suijker et al., (2014) and van Dalen et al. (2014), 
who examined differences between respondents and non-
respondents at baseline and indicated that non-respond-
ents had more often ADL dependency and received more 
home visits from their general practitioner [64, 65]. A 
plausible consequence of the high non-response in our 
study is an underestimation of the associations. Note, 
however, that differences between dropouts after base-
line and those who did not drop out were small and that 
eleven out of fourteen variables were assessed.

Conclusion
The results of this study showed that three associations 
regarding the organizational context affected patient 
outcomes among older people that receive a proactive 
primary care program 1) the nurse who delivered the 
intervention, 2) the number of years the intervention 
was implemented and 3) the cut-off for defining a frail 
patient. Older people that receive a proactive primary 
care program. In general, the organizational context 
needs more attention when implementing complex pri-
mary care programs and more research is therefore nec-
essary to explain the found associations. Incorporating 

the ongoing implementation process in primary care pro-
grams can result in better  balanced choices to enhance 
effective proactive care for older people living in the 
community.
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