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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
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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.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12877-​021-​02539-6.

Additional file 1. Baseline practice and patient characteristics.

Additional file 2. Number of participants at baseline and follow up 
(twelve months after).

Acknowledgments
None.

Authors’ contributions
LS contributed substantially to the design, acquisition of data, data analysis, 
preparation and revision of the manuscript. MN contributed substantially 
to the acquisition of data, data analysis, and preparation of the manuscript. 
MS, NdW and NB contributed substantially to the design and revision of the 
manuscript. All authors read and approved the final manuscript.

Funding
This study was funded by the Netherlands Organization for Health Research 
and Development (ZonMw), grant number 63300095110. The funders had no 
role in the design of the study and collection, analysis, and interpretation of 
data and in writing the manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the University Medical Center Utrecht (UMCU) 
institutional review board with protocol ID 20/020939. Participants were 
informed and gave written consent to the study at the same time they 
returned the questionnaire at baseline. The experiment protocol for involving 
human data was in accordance with the guidelines of national/international/
institutional or Declaration of Helsinki in the manuscript. 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].

Consent for publication
Not applicable.

Competing interests
The author(s) declare(s) that they have no competing non- financial interests. 
This study was funded by the Netherlands Organization for Health Research 
and Development (ZonMw), grant number 63300095110. The funders had 
no role in the design of the study and collection, analysis, and interpretation 
of data and in writing the manuscript. The authors have no further financial 
conflicts.

Author details
1 Research Centre for Healthy and Sustainable Living, University of Applied 
Sciences Utrecht, Heidelberglaan 7, Utrecht 3584 CS, The Netherlands. 
2 Department of General Practice, Division Julius Center for Health Sciences 
and Primary Care, University Medical Center Utrecht, Utrecht 3508 GA, The 
Netherlands. 3 Education Center, UMC Utrecht Academy, University Medical 
Center Utrecht, Utrecht 3508 GA, The Netherlands. 4 Department of Nursing 
Science, Julius Center for Health Sciences and Primary Care, University Medical 
Center Utrecht, Utrecht 3508 GA, The Netherlands. 

https://doi.org/10.1186/s12877-021-02539-6
https://doi.org/10.1186/s12877-021-02539-6


Page 11 of 12Smit et al. BMC Geriatr          (2021) 21:578 	

Received: 7 May 2021   Accepted: 6 October 2021

References
	1.	 Pavolini E, Ranci C. Restructuring the welfare state: reforms in long-term 

care in Western European countries. J Eur Soc Policy. 2008;18(3):246–59.
	2.	 Boeckxstaens P, De Graaf P. Primary care and care for older persons: 

position paper of the European forum for primary care. Qual Prim Care. 
2011;19(6):369.

	3.	 Wiles JL, Leibing A, Guberman N, Reeve J, Allen RE. The meaning of “aging 
in place” to older people. Gerontologist. 2012;52(3):357–66.

	4.	 de Groot K, de Veer A, Versteeg S, Francke A. Het organiseren van lang-
durige zorg en ondersteuning voor thuiswonende patiënten: ervaringen 
van praktijkondersteuners in de huisartsenzorg. [The organization of 
long-term care and support for community-dwelling patients: experi-
ences from practice nurses in GP care]. Utrecht: NIVEL; 2018.

	5.	 Verver D, Merten H, Robben P, Wagner C. Perspectives on the 
risks for older adults living independently. Br J Community Nurs. 
2017;22(7):338–45.

	6.	 Kroneman M, Boerma W, van den Berg M, Groenewegen P, de Jong J, van 
Ginneken E. The Netherlands: health system review. Health Syst Transit. 
2016;18(Suppl 2):1–239.

	7.	 Beswick AD, Rees K, Dieppe P, et al. Complex interventions to improve 
physical function and maintain independent living in elderly people: a 
systematic review and meta-analysis. Lancet. 2008;371(9614):725–35.

	8.	 Markle-Reid M, Browne G, Weir R, Gafni A, Roberts J, Henderson SR. The 
effectiveness and efficiency of home-based nursing health promo-
tion for older people: a review of the literature. Med Care Res Rev. 
2006;63(5):531–69.

	9.	 Looman WM, Huijsman R, Fabbricotti IN. The (cost-) effectiveness of 
preventive, integrated care for community-dwelling frail older people: a 
systematic review. Health Soc Care Commun. 2019;27(1):1–30.

	10.	 Ex C, Gorter K, Janssen U. Providing integrated health and social care for 
older persons in the Netherlands: PROCARE report. Utrecht: The Verwey 
Jonker Institute for Research into Social Issues; 2003.

	11.	 World Health Organization. Framework for action on interprofessional 
education and collaborative practice. Geneva: World Health Organization; 
2010.

	12.	 Bleijenberg N, Drubbel I, Schuurmans MJ, et al. Effectiveness of a proac-
tive primary care program on preserving daily functioning of older 
people: a cluster randomized controlled trial. J Am Geriatr Soc. 2016;64 
Suppl 9:1779e88.

	13.	 Bleijenberg N, Drubbel I, ten Dam VH, et al. Proactive and integrated 
primary care for frail older people: design and methodological challenges 
of the Utrecht primary care PROactive frailty intervention trial (U-PROFIT). 
BMC Geriatr. 2012;12:16.

	14.	 Bleijenberg N, Boeije HR, Onderwater AT, et al. Frail older adults’ experi-
ences with a proactive, nurse-led primary care program: a qualitative 
study. J Gerontol Nurs. 2015;41:20–9.

	15.	 Craig P, Di Ruggiero E, Frolich KL, et al. Taking account of context in 
population health intervention research: guidance for producers, users 
and funders of research. Canadian Institutes of Health Research (CIHR)–
National Institute for Health Research (NIHR) context guidance authors 
group. Southampton: National Institute for Health Research; 2018. 
https://​doi.​org/​10.​3310/​cihr-​nihr-​01. Accessed 27 Sept 2021

	16.	 Smit LC, Schuurmans MJ, Blom JW, et al. Unravelling complex primary-
care programs to maintain independent living in older people: a system-
atic overview. J Clin Epidemiol. 2018;96:110–9.

	17.	 Nilsen P, Bernhardsson S. Context matters in implementation science: 
a scoping review of determinant frameworks that describe contextual 
determinants for implementation outcomes. BMC Health Serv Res. 
2019;19 Suppl 1:189.

	18.	 Li SA, Jeffs L, Barwick M, Stevens B. Organizational contextual features 
that influence the implementation of evidence-based practices across 
healthcare settings: a systematic integrative review. Syst Rev. 2018;7 
Suppl 1:72.

	19.	 Pfadenhauer LM, Mozygemba K, Gerhardus A, et al. Context and 
implementation: a concept analysis towards conceptual maturity. Z Evid 
Fortbild Qual Gesundhwes. 2015;109:103–14.

	20.	 Pfadenhauer L, Rohwer A, Burns J, et al. Guidance for the assessment of 
context and implementation in health technology assessments (HTA) 
and systematic reviews of complex interventions: the context and imple-
mentation of complex interventions (CICI) framework; 2016. http://​www.​
integ​rate-​hta.​eu/​downl​oads/. Accessed 27 Sept 2021

	21.	 Squires JE, Graham I, Bashir K, et al. Understanding context: a concept 
analysis. J Adv Nurs. 2019;75 Suppl 12:3448–70.

	22.	 Moore GF, Audrey S, Barker M, et al. Process evaluation of complex inter-
ventions: Medical Research Council guidance. BMJ. 2015;350:h1258.

	23.	 Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating com-
plex interventions: the new medical research council guidance. BMJ. 
2008;337:a1655.

	24.	 Drubbel I, de Wit NJ, Bleijenberg N, et al. Prediction of adverse health 
outcomes in older people using a frailty index based on routine primary 
care data. J Gerontol A Biol Sci Med Sci. 2013;68A:301–8.

	25.	 Mitnitski AB, Mogilner AJ, Rockwood K. Accumulation of deficits as a 
proxy measure of aging. Sci World J. 2001;1:323–36.

	26.	 Rockwood K, Mitnitski A. Frailty defined by deficit accumulation and 
geriatric medicine defined by frailty. Clin Geriatr Med. 2011;27:17–26.

	27.	 Steverink N, Slaets JPJ, Schuurmans H, van Lis M. Measuring frailty. Devel-
opment and testing of the Groningen frailty indicator (GFI). Gerontolo-
gist. 2001;41:236–7.

	28.	 De Groot K, Maurits EE, Francke AL. Attractiveness of working in home 
care: an online focus group study among nurses. Health Soc Care Com-
mun. 2018;26(1):e94–e101.

	29.	 Jackson C, Leadbetter T, Martin A, Wright T, Manley K. Making the 
complexity of community nurses visible: the Cassandra project. Brit J 
Commun Nurs. 2015;20(3):126–33.

	30.	 Maybin J, Charles A, Honeyman M. Understanding quality in district nurs-
ing services. London: Kings Fund; 2016.

	31.	 Landelijke Adviesgroep Eerstelijnsgeneeskunde voor Ouderen. Proactieve 
samenhangende zorg. https://​laego.​nhg.​org/​proac​tieve-​samen​hange​
nde-​zorg. Accessed 27 Sept 2021.

	32.	 Van Weel C, Schers H, Timmermans A. Health care in the Netherlands. J 
Am Board Fam Med. 2012;25(Suppl 1):S12–7.

	33.	 Goodman C, Ross F, Mackenzie A, Vernon S. A portrait of district 
nursing: its contribution to primary health care. J Interprof Care. 
2003;17(1):97–108.

	34.	 Bijl R, Boelhouwer J, Cloïn M, Pommer E. The social state of the Neth-
erlands 2011. In:  The Netherlands Institute for Social Research, status 
scores; 2012. https://​www.​innov​atief​inwerk.​nl/​sites/​innov​atief​inwerk.​nl/​
files/​field/​bijla​ge/​ssn_​2011.​pdf. Accessed 27 Sept 2021.

	35.	 Jorgensen T, Johansson S, Kennerfalk A, Wallander MA, Svardsudd K. 
Prescription drug use, diagnoses, and healthcare utilization among the 
elderly. Ann Pharmacother. 2001;35(Suppl 9):1004–9.

	36.	 Kempen GI, Miedema I, Ormel J, Molenaar W. The assessment of disability 
with the Groningen activity restriction scale. Conceptual framework and 
psychometric properties. Soc Sci Med. 1996;43 Suppl 11:1601–10.

	37.	 Kempen GI, Doeglas DM, Suurmeijer TPBM. Groningen activity restriction 
scale (GARS): een handleiding. 2nd ed; 2012. UMCG / Rijksuniversiteit 
Groningen: Research Institute SHARE

	38.	 Het Veld LPO, Beurskens AJ, de Vet HC, van Kuijk SM, Hajema K, Kempen 
GI. The ability of four frailty screening instruments to predict mortality, 
hospitalization and dependency in (instrumental) activities of daily living. 
Eur J Ageing. 2019;16 Suppl 3:387–94.

	39.	 Van den Brink D, Lutomski JE, Qin L, et al. TOPICS-MDS: Veelzijdige Bron 
voor wetenschappelijke en maatschappelijke kennisgeneratie ten beho-
eve van de ouderenzorg. Tijdschr Gerontol Geriatr. 2015;46:78–91.

	40.	 UNESCO. Institute of Statistics International Classification of education 
ISCEDhttp://​uis.​unesco.​org/​sites/​defau​lt/​files/​docum​ents/​inter​natio​nal-​
stand​ard-​class​ifica​tion-​of-​educa​tion-​isced-​2011-​en.​pdf. Accessed 23 Oct 
2020; 2018.

	41.	 Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polyphar-
macy? A systematic review of definitions. BMC Geriatr. 2017;17 Suppl 
1:230.

	42.	 Bleijenberg N, Zuithoff NP, Smith AK, et al. Disability in the individual ADL, 
IADL, and mobility among older adults: a prospective cohort study. J Nutr 
Health Aging. 2017;21(Suppl 8):897–903.

	43.	 Fox-Wasylyshyn SM, El-Masri MM. Focus on research methods handling 
missing data in self-report measures. Res Nurs Health. 2005;28:488–95.

https://doi.org/10.3310/cihr-nihr-01
http://www.integrate-hta.eu/downloads/
http://www.integrate-hta.eu/downloads/
https://laego.nhg.org/proactieve-samenhangende-zorg
https://laego.nhg.org/proactieve-samenhangende-zorg
https://www.innovatiefinwerk.nl/sites/innovatiefinwerk.nl/files/field/bijlage/ssn_2011.pdf
https://www.innovatiefinwerk.nl/sites/innovatiefinwerk.nl/files/field/bijlage/ssn_2011.pdf
http://uis.unesco.org/sites/default/files/documents/international-standard-classification-of-education-isced-2011-en.pdf
http://uis.unesco.org/sites/default/files/documents/international-standard-classification-of-education-isced-2011-en.pdf


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

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	44.	 Molenberghs G, Kenward M. Missing data in clinical studies. New York: 
Wiley; 2007.

	45.	 van Eenoo L, Declercq A, Onder G, et al. Substantial between-country 
differences in organising community care for older people in Europe-a 
review. Eur J Pub Health. 2016;26:213–9.

	46.	 Niccoli T, Partridge L. Ageing as a risk factor for disease. Curr Biol. 
2012;22(Suppl 17):R741–52.

	47.	 Hoogendijk EO, Afilalo J, Ensrud KE, Kowal P, Onder G, Fried LP. 
Frailty: implications for clinical practice and public health. Lancet. 
2019;394(Suppl 10206):1365–75.

	48.	 Morley JE, Vellas B, van Kan GA, et al. Frailty consensus: a call to action. J 
Am Med Dir Assoc. 2013;14:392–7.

	49.	 Adams JM, White M. Biological ageing: a fundamental, biological 
link between socio-economic status and health? Eur J Pub Health. 
2004;14(Suppl 3):331–4.

	50.	 Barlow JH, Bancroft GV, Turner AP. Volunteer, lay tutors’ experiences of 
the chronic disease self-management course: being valued and adding 
value. Health Educ Res. 2005;20(Suppl 2):128–36.

	51.	 Deschodt M, Laurent G, Cornelissen L, et al. Core components and 
impact of nurse-led integrated care models for home-dwelling 
older people: a systematic review and meta-analysis. Int J Nurs Stud. 
2020;105:103552.

	52.	 Lorthios-Guilledroit A, Richard L, Filiatrault J. Factors associated with 
the implementation of community-based peer-led health promotion 
programs: a scoping review. Eval Program Plann. 2018;68:19–33.

	53.	 Vissman AT, Eng E, Aronson RE, et al. What do men who serve as lay 
health advisers really do? Immigrant Latino men share their experiences 
as Navegantes to prevent HIV. AIDS Educ Prev. 2009;21(Suppl 3):220–32.

	54.	 Bleijenberg N, de Man-van Ginkel JM, Trappenburg JC, et al. Increasing 
value and reducing waste by optimizing the development of complex 
interventions: enriching the development phase of the Medical Research 
Council (MRC) framework. Int J Nurs Stud. 2018;79:86–93.

	55.	 Pinnock H, Barwick M, Carpenter CR, et al. Standards for reporting imple-
mentation studies (StaRI) statement. BMJ. 2017;356:i6795.

	56.	 Moore GF, Evans RE, Hawkins J, et al. From complex social interventions to 
interventions in complex social systems: future directions and unresolved 

questions for intervention development and evaluation. Evaluation. 
2019;25(Suppl 1):23–45.

	57.	 Bonell C, Oakley A, Hargreaves J, Strange V, Rees R. Assessment of gen-
eralisability in trials of health interventions: suggested framework and 
systematic review. BMJ. 2006;333(Suppl 7563):346–9.

	58.	 Pawson R, Tilley N. Realistic evaluation: Sage; 1997.
	59.	 Fixsen DL, Naoom SF, Blase KA, Friedman RM, Wallace F. Implementation 

research: a synthesis of the literature. Louis: University of South Florida de 
la Parte Florida Mental Health Institute; 2005.

	60.	 Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci DS, Ory M, et al. Enhanc-
ing treatment fidelity in health behavior change studies: best practices 
and recommendations from the NIH behavior change consortium. 
Health Psychol. 2004;23:443.

	61.	 Althubaiti A. Information bias in health research: definition, pitfalls, and 
adjustment methods. J Multidiscip Healthc. 2016;9:211.

	62.	 Lin JS, Whitlock EP, Eckstrom E, et al. Challenges in synthesizing and 
interpreting the evidence from a systematic review of multifactorial 
interventions to prevent functional decline in older adults. J Am Geriatr 
Soc. 2012;60:2157–66.

	63.	 White DK, Wilson JC, Keysor JJ. Measures of adult general functional 
status: SF-36 physical functioning subscale (PF-10), health assessment 
questionnaire (HAQ), modified health assessment questionnaire (MHAQ), 
Katz index of Independence in activities of daily living, functional Inde-
pendence measure (FIM), and osteoarthritis-function-computer adaptive 
test (OA-function-CAT). Arthritis Care Res. 2011;63(Suppl 11):S297–307.

	64.	 Suijker JJ, Buurman BM, van Rijn M, et al. A simple validated question-
naire predicted functional decline in community-dwelling older persons: 
prospective cohort studies. J Clin Epidemiol. 2014;67:1121–30.

	65.	 van Dalen MT, Suijker JJ, MacNeil-Vroomen J, et al. Self-report of health-
care utilization among community dwelling older persons: a prospective 
cohort study. PLoS One. 2014;9:e93372.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Impact of organizational context on patient outcomes in a proactive primary care program:a longitudinal observational study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Design and setting
	Proactive primary care program for older people; U-PROFIT 2.0
	Exposure: characteristics of the general practices
	Outcomes
	Covariates
	Statistical analysis

	Results
	Study population
	Outcomes

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgments
	References


