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Article

Background

The global increase in the number of older people and the 
accompanying increase of chronic conditions underline the 
necessity of health promotion and preventive intervention in 
high-risk populations (Anstey, von Sanden, Salim, & 
O’Kearney, 2007; Booth, Roberts, & Laye, 2012; Hagger-
Johnson et al., 2013; van Baak & Visscher, 2006). Research 
has shown that unhealthy behaviors such as lack of exercise, 
smoking, excessive alcohol consumption, and poor nutrition 
are the main factors contributing to the development of 
chronic diseases, functional decline, and frailty (Hubbard, 
Lang, Llewellyn, & Rockwood, 2010; Hubbard, Searle, 
Mitnitski, & Rockwood, 2009; Kojima, Iliffe, & Walters, 
2015; Peters, Boter, Burgerhof, Slaets, & Buskens, 2015; 
Whitlock, Orleans, Pender, & Allan, 2002). For example, 
physical inactivity is an important cause of most chronic dis-
eases (Booth et al., 2012) and a poor diet increases the risks of 
cancers and cardiovascular diseases (Reedy et  al., 2014). 
Also, unhealthy behaviors such as smoking combined with 

alcohol abuse led to a 36% faster cognitive decline in those 
individuals compared with nonsmokers who were moderate 
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drinkers, over a 10-year follow-up (Hagger-Johnson et  al., 
2013). Even so, frail, community-dwelling older people are 
more likely to experience future falls, and falls are associated 
with negative consequences such as disabilities and even 
mortality (Kojima, 2015).

Interventions can be divided into population-based inter-
ventions targeting either the general community or specific 
high-risk groups (i.e., frail older people) (Boult, Pualwan, 
Fox, Pacala, & Management, 1998; Rose, 1992). The reason 
for targeting high-risk groups is the high level of motivation 
of these older people to change their behavior, because they 
are likely to be aware of their increased risks of adverse health 
outcomes (Rose, 1992). Concepts of frailty and case com-
plexity have been introduced to identify individuals at risk of 
becoming dependent, and those in need of better care 
(Bergman et al., 2007; Peters, Boter, Buskens, & Slaets, 2012; 
Peters, Boter, Slaets, & Buskens, 2013). Frailty reflects 
dependence in daily activities due to the losses and interplay 
between physical, psychological, social, cognitive, and envi-
ronmental factors (Bergman et al., 2007; Peters et al., 2012; 
Peters et al., 2013; Peters, Burgerhof, et al., 2015; Schuurmans, 
Steverink, Lindenberg, Frieswijk, & Slaets, 2004; Walston 
et al., 2006). Thus, combining interventions that detect frailty 
in an early stage and promote health-related behavior seem 
promising to prevent falls, decrease morbidity, and improve 
quality of life in community-dwelling older people (Ng et al., 
2015; Slaets, 2006; Stegeman, Kraaijenhagen, & Bossuyt, 
2009; Vina, Rodriguez-Manas, Salvador-Pascual, Tarazona-
Santabalbina, & Gomez-Cabrera, 2016). Case complexity in 
older people highlights the progression in care needs based on 
the past, the present, and the future needs in biopsychosocial 
domains of older people themselves (Eissens van der Laan, 
van Offenbeek, Broekhuis, & Slaets, 2014; Peters et  al., 
2013). A higher risk of care needs indicates a need of more 
intensive interdisciplinary care (Peters, Boter, et  al., 2015). 
The combination of both frailty and case complexity to seg-
ment older people’s health profiles (i.e., vital, psychosocial 
coping, physical and mobility, and multidomain) has been 
shown to facilitate preventive interventions tailored to the 
needs of individuals with a different health profile (Eissens 
van der Laan et al., 2014).

Nurses have a prominent role in delivering health promo-
tion and preventive interventions to older people (Goodman, 
Davies, Dinan, See Tai, & Iliffe, 2011; Kemppainen, 
Tossavainen, & Turunen, 2013). This role is evident because 
(a) nurses use systematic assessments to facilitate early recog-
nition of complaints experienced by older people (Borglin, 
Jakobsson, Edberg, & Hallberg, 2005; Kemppainen et  al., 
2013), (b) nurses use a comprehensive approach matching the 
multiple complaints experienced by older people (Borglin 
et al., 2005), (c) nurses often work in multidisciplinary teams 
and refer to other health professionals if needed (Iliffe, 2016; 
Kemppainen et al., 2013), and (d) nurses are able to build per-
sonal relationships with clients based on trust (Hupcey & 
Miller, 2006). Thus, nurses are the preferred care professionals 

to offer health promotion and preventive interventions tailored 
to the needs of community-living older people (Kemppainen 
et al., 2013). However, little is known about the effectivity of 
nurse-led health promotion and preventive interventions in 
frail community-dwelling older people that also contribute to 
health-related behavior in the long term (Walters, Reijneveld, 
van der Meulen, Dijkstra, & de Winter, 2017).

Therefore, this study will evaluate a nurse-led health pro-
motion and preventive intervention called “Community 
Health Consultation Offices for Seniors (CHCO)” (in Dutch 
Consultatiebureau voor Ouderen). This intervention targeted 
community-dwelling older people with increased risk of 
frailty and/or unhealthy behavior patterns. The aim of the 
present study was to evaluate the nurse-led intervention on 
the following outcomes:

1.	 health-related outcomes: (a) self-reported health sta-
tus, (b) falls and fractures, (c) biometric measures 
(blood pressure, blood glucose, height, weight, and 
waist circumference), and (c) health-related behavior 
(smoking behavior, alcohol consumption, balanced 
diet, and physical activity); and

2.	 care needs–related outcomes: levels of dependency 
and progression of care needs as measured by transi-
tions in the segmentation of the health profiles (vital, 
psychosocial coping, physical and mobility, and 
multidomain).

Method

Study Design

Using a quasi-experimental design, we evaluated the CHCO 
intervention in community-dwelling older people of 60 years 
and older in the northern regions of the Netherlands in the 
period 2011 to 2013. We included a care-as-usual group of 
community-dwelling older people who participated in an 
observational study, the National Program Elderly Care 
(NPEC, number 60-61,900-98-218) conducted in similar 
Dutch regions (Eissens van der Laan et  al., 2014; Peters, 
Burgerhof, et al., 2015).

Study data were obtained at baseline and at a 1-year 
follow-up in the intervention and care-as-usual group. The 
ethics review board of the University Medical Center 
Groningen provided a waiver for the CHCO intervention 
study. Ethical committee approval for the longitudinal obser-
vational nonintrusive study is not required under Dutch leg-
islation. Written informed consent was obtained from all 
older people who participated either in the intervention group 
or in the care-as-usual group.

Intervention Group

The CHCO intervention used the active aging model (World 
Health Organization [WHO], 2002), the life course 
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perspective (Braveman & Barclay, 2009; Mayer, 2009), and 
the transtheoretical model (Prochaska & DiClemente, 1983) 
as a frame of reference targeting community-dwelling older 
people to promote healthy aging (Bakker, Jaspers, Kraakman, 
& Visser, 2008).

Older people received an informational letter about the 
intervention if they were members of the participating home 
care association and insured by the largest health insurer com-
pany in the region, enabling them to participate in the interven-
tion without a financial contribution. To select frail older 
people, a postal questionnaire, including the Groningen Frailty 
Indicator (GFI), items about smoking, and anthropometric 
measures (i.e., weight and height to calculate body mass index 
[BMI]), was added to the information letter. After completion 
of the questionnaire, the older people returned it by regular post 
to the home care organization. Older people were considered at 
risk and, therefore, eligible to receive the CHCO intervention if 
they complied with at least one of the following inclusion crite-
ria (Kojima et al., 2015; Ng et al., 2015; Peters, Boter, et al., 
2015; Stegeman et al., 2009): (a) frailty (GFI > 3) , (b) over-
weight (<70 years, BMI > 25 kg/m² and/or >70 years, BMI 
> 30 kg/m²), and (c) smoking.

Those eligible for participation received an invitation for a 
nurse-led consult at a consultation office in the area where 
they lived, or the community health nurse visited their homes 
if necessary. The community health nurse performed a com-
prehensive assessment of the health and well-being of the 

participating senior, offered tailored advice, and referred to 
other health professionals if needed. Also, nurses informed the 
local general practitioners (GPs) about the consultations. See 
Figure 1 for detailed information on the intervention.

All involved community health nurses (N = 48, regis-
tered nurses) were offered training specifically to implement 
the intervention. This training consisted of the following ele-
ments: (a) general outline of the intervention (including 
knowledge about the theoretical framework, instructions on 
measurements, and protocols, (b) a one-time practice obser-
vation exchange, (c) 1-hr consultation with a dietician, and 
(d) a 2-hr workshop in motivational interviewing. All nurses 
attended an annual meeting to receive a 4-hr educational and 
intervision session.

Motivational interviewing is a conversation style aimed at 
partnership to search for the individuals’ own conviction for 
the need to change and the development of confidence to 
make a change (Miller & Rollnick, 2002). Using motiva-
tional interviewing skills and applying the transtheoretical 
model provides a useful strategy for guiding the change of 
unhealthy lifestyles (Noordman, de Vet, van der Weijden, & 
van Dulmen, 2013).

Care-as-Usual Group

The care-as-usual group was identified with the assistance of 
25 health care organizations (e.g., hospitals, welfare 

Phase 1: Older persons were requested to fill in a questionnaire and were asked to bring along their questionnaire to their first 1-hr 
consultation with the nurse. Including:

•• Acquaintance, exchange of expectations, information and questions
•• Items of the questionnaire and if needed the nurse assisted the older person to complete all questions 
•• If agreed upon, the nurse performed biometric measurements (i.e. weight, height, waist circumference, blood pressure and 

blood glucose)
•• Establishing (care) agreements or recommendations to diminish risks, provide tailored preventive interventions/advices and 

if appropriate refer to a health care professional (i.e. general practitioner, dietician, physiotherapist)
•• Establish a new appointment

Phase 2: A follow-up consultation after three months of 20-30 minutes, was optional for older persons to attend. Including: 

•• Looking back on the first consult
•• Discuss any possible results 
•• Optional: performing biometric measurements 
•• Optional: (re)formulating goals, advices and referrals   

Phase 3: After one year, older persons were requested to fill in the questionnaire for the second time before the 1-hr consultation with 
the nurse. Including:

•• Expectations, information and questions
•• Possible changes in answers on the questionnaire that were filled in by the older person were discussed
•• Looking back on the past year
•• If  agreed upon, the nurse performed biometric measurements 
•• Summarizing, formulating goals, advices and or refer if necessary  

Figure 1.  Phases of the intervention.
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organizations, homes for the elderly) and associations for the 
elderly (Peters, Burgerhof, et  al., 2015). Older people were 
excluded if they were severely cognitively impaired or termi-
nally ill. Older people were included if they were living inde-
pendently. In the Netherlands, care as usual is mainly provided 
by the GP, who is a gatekeeper to hospital and specialist care. 
Also, referrals are registered by the GP. For specific details 
about the data collection in the observational study, we refer to 
previously published work (Eissens van der Laan et al., 2014; 
Peters, Burgerhof, et al., 2015).

Data Collection and Measures

Persons of the intervention and care-as-usual group completed 
similar postal questionnaires at baseline and at 1-year follow-
up. Data of demographics (i.e., age, sex, and education level), 
physical health (i.e., presence of chronic diseases), self-
reported health status (i.e., a five-level Likert-type item varied 
from excellent to poor), and falls and fractures in the previous 
year were collected. Frailty and case complexity were assessed 
with the GFI and INTERMED (a biopsychosocial assessment 
and classification system for case complexity) for the Elderly 
Self-Assessment (IM-E-SA), respectively.

The GFI consists of 15 items and assesses frailty from a 
multidimensional perspective because physical, cognitive, 
psychological, and social domains are included (Peters et al., 
2012; Steverink, Westerhof, Bode, & Dittmann-Kohli, 2001). 
The theoretical range of this instrument is 0 to 15; a higher 
score indicated a higher level of frailty (Peters et al., 2012; 
Schuurmans et al., 2004; Steverink et al., 2001).

The current level of case complexity was assessed with 
items of the IM-E-SA in the physical, psychological, social, 
and health care domain (Peters et  al., 2013). For the four 
items, a score between 0 and 3 can be filled out, and the 
items summed up to a theoretical range 0 to 12. Higher scores 
of the IM-E-SA indicated higher levels of case complexity 
(Peters et al., 2013). Both the GFI and IM-E-SA were evalu-
ated with good psychometric properties in community-
dwelling older people (Peters et al., 2012; Peters et al., 2013; 
Peters, Boter, et al., 2015).

In the intervention group, additional data were collected 
on self-reported lifestyle behaviors. Hazardous drinking was 
measured by the Alcohol Use Disorders Identification Test 
(AUDIT) alcohol consumption questions (AUDIT-C), a 
three-item alcohol screening instrument to identify persons 
who are hazardous drinkers or have active alcohol use disor-
ders. It uses a scale of 0 to 12, with each question containing 
five answer options. In men, a score of 4 or higher, and in 
women, a score of 3 or higher indicate hazardous drinkers or 
having active alcohol use disorders (Bush et  al., 1998). 
Balanced diet was measured by showing older people “the 
Wheel of Five,” a practical and well-known tool used by The 
Netherlands Nutrition Center. In 2011, “the Wheel of Five” 
consisted of the following elements: (a) fruits and vegeta-
bles, (b) grains/wheat/rice/legumes, (c) meat/fish/nuts/eggs/

milk/dairy products, (d) healthy fats/oils, and (e) adequate 
liquids such as water/tea/coffee. A balanced diet consists of 
daily intake of each of these elements and provides the body 
with all the nutrients that it needs (Voedingscentrum, 2011). 
Older people were asked how many days per week they used 
all presented elements of “the Wheel of Five,” accompanied 
by a picture presenting all five elements. Physical activity 
included all sorts of activities that increase heart rate, such as 
working in the garden, cycling, walking, and other sports. 
Older people were asked how many days per week they per-
formed such activities and, subsequently, the duration of 
these activities, resulting in a score of physical activity in 
minutes per week. Moreover, the nurse performed biometric 
measurements during the nurse-led consultations at baseline 
and 1-year follow-up. These included weight and height to 
calculate BMI as body weight divided by height squared, 
waist circumference, blood pressure, and blood glucose. The 
cutoff values for these biometric measures were as follows: 
(a) underweight (BMI < 19), (b) overweight (<70 years, 
BMI ⩾ 25, and/or waist circumference [women] = 88 cm, 
waist circumference [men] = 102 cm; or ⩾70 years, BMI ⩾ 
30, and/or waist circumference [women] = 88 cm, waist cir-
cumference [men] = 102 cm), (c) hypertension (<75 years, 
systolic blood pressure ⩾ 140 mmHg; 75-80 years, systolic 
blood pressure ⩾ 160 mmHg; ⩾80 years, systolic blood 
pressure ⩾ 160 mmHg), and (d) hyperglycemia (fasting or 
nonfasting ⩾6.1 mmol/L).

Power Calculation

One goal of the proposed study is to test the hypothesis that 
the proportion of getting a worse health profile in the inter-
vention group is lower than in the care-as-usual group: 0.10 
versus 0.20. The criterion for significance (alpha) has been 
set at .05. Therefore, we calculated for 400 older people in 
the intervention group and 800 older people in the care-as-
usual group, resulting in a power of >.80.

Statistical Analyses

Statistical differences on baseline characteristics between the 
older people who received the CHCO intervention at base-
line and those who were lost to follow-up were calculated 
with Mann–Whitney tests and chi-square tests, and were 
appropriate. Baseline and follow-up characteristics of the 
older people in the intervention group and the care-as-usual 
group were reported. Statistical differences between both 
groups with respect to demographic characteristics, physical 
morbidity, GFI score, IM-E-SA score, health profiles, and 
self-reported health status were assessed with chi-square and 
Mann–Whitney tests where appropriate.

Next, based on scores of the GFI and IM-E-SA, a confir-
matory factor analysis and latent class analysis were per-
formed, resulting in a segmentation of the older people in 
four health profiles: vital, difficulties with psychosocial 
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domains, physical and mobility complaints, and difficulties 
experienced in multiple domains (Eissens van der Laan et al., 
2014). We calculated whether older people started transition 
toward a worse health profile between baseline and follow-
up. We hypothesized fewer transitions toward a lower health 
profile, or stability in health profiles in the intervention group 
than in the care-as-usual group. Next, a multivariate logistic 
regression analysis was performed to assess the effect of the 
intervention on transitioning toward a worse health profile 
between baseline and 1-year follow-up. Results were 
adjusted for gender, age, physical morbidity, and psychologi-
cal morbidity at baseline, and associations were expressed 
with odds ratios (ORs) and 95% confidence intervals (95% 
CIs). Statistical analyses were performed using SPSS 
Statistics 22.0 (Corp, 2013) and Latent Gold 4.5 (Vermunt & 
Magidson, 2008).

Results

A total of 1,953 older people returned the postal question-
naire and, based on the inclusion criteria, they were invited 
for a first CHCO consultation. Whereas 2,016 older people 
were eligible to participate in the care-as-usual group (see 
Figure 2). In the intervention group, 403 older people were 
included, and in the care-as-usual group, 984 older people 
were included.

In the intervention group, 788 older people were excluded 
when they had a first CHCO consultation visit after January 
2013. About 1,165 older people participated in the CHCO 
intervention in the period March 2012 until December 2013. 
However, from 138 older people, no baseline health profiles 
could be calculated, and from 624 older people, no data were 

collected at 1-year follow-up and, therefore, those older peo-
ple were also excluded from the analyses. Eventually, data of 
403 older people were included in the statistical analyses. In 
the care-as-usual group, 1,032 older people were excluded 
from the study for the following reasons: (a) older people did 
not comply with the inclusion criteria (n = 899), (b) no health 
profiles at baseline and follow-up could be calculated (n = 3), 
and (c) older people died during study period (n = 130).

Baseline Characteristics

At baseline, 1,165 older people attended a CHCO visit. 
Between the older people with no health profiles at follow-
up (n = 624) and those who had calculated health profiles at 
1-year follow-up (n = 403) showed no statistical differences 
on age, gender, education, and morbidity. However, older 
people who were lost to follow-up had at baseline a statisti-
cally significantly higher GFI score than the older people 
who had a follow-up CHCO visit, the median scores were 4 
(interquartile range [IQR] = 2-6) versus 3 (IQR = 2-5), p = 
.03 respectively.

The intervention group and care-as-usual group had similar 
characteristics on gender and physical morbidity. The median 
age for the intervention and care-as-usual group was 73 (IQR 
= 67-78) and 75 (IQR = 71-80), respectively (Table 1). 
Compared with the care-as-usual group, the intervention 
group age was statistically significantly lower, whereas educa-
tion was statistically significantly higher (p ⩽ .001). In the 
intervention group, 62% (n = 251) were considered frail, 68% 
(n = 275) were considered overweighed, and 12% (n = 49) 
were currently smoking. Older people of the intervention 
group had significantly higher scores on the GFI (median 3, 

Figure 2.  Flowchart of the intervention group and care-as-usual group.
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IQR = 2-5), compared with the care-as-usual group (median 
2, IQR = 1-4). In the intervention group as well as in the care-
as-usual group, the majority of the older people were seg-
mented into the vital health profile, 64% and 59%, 
respectively.

Health-Related Outcomes

Within the intervention group, an increase of 6% of older peo-
ple, who rated their health status as “good,” was found between 
baseline and 1-year follow-up. Whereas in the care-as-usual 
group, a decrease of 4% of older people who rated their health 
as “good” was found between baseline and 1-year follow-up. 
However, these changes were not statistically significant 
(Table 2). No significant changes in falls were recorded in the 
intervention group and care-as-usual group between baseline 
and 1-year follow-up. A decrease in fractures in the previous 
year was recorded in the care-as-usual group (4% fewer frac-
tures), not in the intervention group. At baseline, the character-
istics of the older people in the intervention group showed 
relatively high rates on unhealthy behaviors and risk factors. 
Significant changes in health-related behaviors (smoking, 
alcohol consumption, balanced diet, and physical activity) 
between baseline and follow-up were not observed in the 
intervention group. The prevalence of hypertension, hypergly-
cemia, and overweight remained stable in the intervention 
group during the 1-year follow-up period.

Care Needs–Related Outcomes

Within the intervention group, 17% of the older people 
started transition to a worse health profile between baseline 

and 1-year follow-up, whereas in the care-as-usual group, 
5% older people started transition to a worse health profile. 
The multivariate logistic regression model showed that, from 
all predictors, physical morbidity was the strongest predictor 
of starting a transition toward a worse health profile, adjusted 
OR = 1.73, 95% CI = [1.30, 2.30]. The population predictor 
showed that, compared with the care-as-usual group, the 
intervention group had a 1.36 higher odds of a transition to a 
worse health segment in the 1-year follow-up (Table 3).

Discussion

The present study did not show any significant increase in 
health-related outcomes (self-reported health status, falls and 
fractures, biometric measures, and health-related behavior) 
or stability in care needs–related outcomes (transitions in 
health profiles) in community-dwelling older people, who 
participated in the CHCO intervention. Another important 
finding was that the selection procedure of this study showed 
to be highly functional in terms of selecting high-risk frail 
community-dwelling older people who could benefit from 
health promotion programs.

It was unexpected that an increased self-reported health 
status by participants in the intervention, although not statisti-
cally significant, was not accompanied by increases in health-
related outcomes, falls and fractures, biometric measures, and 
health-related behavior. A possible explanation for this might 
be that this increase is partly explained by the effect of screen-
ing, in which it is assumed that people seek reassurance that 
they have no unusual problems (Rose, 1992). Interestingly, 
even at 1-year follow-up, the majority of the CHCO interven-
tion group scored their self-reported health status as “good.” 

Table 1.  Baseline Characteristics of the Intervention Group and Care-as-Usual Group.

Intervention group 
CHCO (N = 403)

Care-as-usual group 
NPEC (N = 984)

Statistical differences between 
CHCO and NPEC

  N (%) N (%) p

Gender (% female) 244 (61) 541 (55) .07
Median age in years (IQR) 73 (67-78) 75 (71-80) ⩽.001
Education level (%) ⩽.001
  None/primary school 89 (22) 339 (35)  
  Secondary school 263 (65) 543 (55)  
  Higher education 34 (9) 95 (10)  
  Unknown 17 (4)  
Physical morbidity .24
  No chronic disease 143 (36) 360 (37)  
  One chronic disease 154 (38) 330 (33)  
  ⩾ 2 chronic diseases 106 (26) 294 (30)  
Measures (median, IQR)
  Frailty (GFI) 3 (2-5) 2 (1-4) ⩽.01
  Case complexity current (IM-E-SA) 2 (1-3) 2 (1-4) .004

Note. IM-E-SA = a case complexity measure. CHCO = Community Health Consultation Offices for Seniors; NPEC = National Program Elderly Care; 
IQR = interquartile range; GFI = Groningen Frailty Indicator; IM-E-SA = INTERMED for the Elderly Self-Assessment.
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This seems contradicting to other outcomes that showed that 
a substantial part of these older people are living with high 
risk factors such as hypertension or suffering from at least one 
chronic condition. Moreover, 17% of the intervention group 
started transition toward a worse health profile between base-
line and 1-year follow-up. In accordance with the present 
results, a prospective cohort study, on the comparison of the 
Rowe–Kahn model of successful aging with self-rated health, 
demonstrated that many older people reported that they were 

content with their health while living with disease or disabil-
ity (Whitley, Popham, & Benzeval, 2016). Another explana-
tion of this rather contradictory result may be that the older 
people in the CHCO intervention group did not experience 
inconvenience or substantial distresses related to their daily 
functioning, yet. Even though they were selected because of 
certain risk factors, they might not have experienced these 
risks themselves. This could mean that many older people in 
the CHCO intervention group were in the precontemplation 

Table 2.  Characteristics of the Intervention Group and Care-as-Usual Group Regarding Health Profiles, Health Status, Falls and 
Fractures, Biometric Measures, and Health-Related Behavior at Baseline and 1-Year Follow-Up.

Intervention group
Community Health Consultation 

Offices
N = 403

p

Care-as-usual group
National Program Elderly Care

N = 984

p 
Baseline
N (%)

1-year follow-
up

N (%)
Baseline
N (%)

1-year 
follow-up

N (%)

Health profiles ⩽.001 ⩽.001
  Vital 259 (64) 189 (47) 585 (59) 528 (54)  
  Psychosocial coping 120 (30) 155 (38) 272 (28) 264 (27)  
  Physical and mobility 12 (3) 4 (1) 56 (6) 100 (10)  
  Multidomain 12 (3) 55 (14) 71 (7) 92 (9)  
Self-reported health status (N, %) .19 .14
  Excellent 9 (2) 4 (1) 63 (6) 42 (4)  
  Very good 32 (8) 33 (8) 107 (11) 106 (11)  
  Good 240 (60) 266 (66) 381 (39) 346 (35)  
  Fair 115 (28) 93 (23) 382 (39) 388 (39)  
  Poor 3 (1) 5 (1) 47 (5) 60 (6)  
  Unknown 4 (1) 2 (1) 7 (1) 45 (5)  
Falls and fractures
  Fall previous year 102 (25) 103 (26) .89 93 (10) 84 (9) .42
  Fracture previous year 69 (17) 76 (19) .53 128 (13) 92 (9) .01
Biometric measures
  Hypertensiona 169 (42) 157 (39) .72 —b — —
  Hyperglycemiac 193 (48) 201 (50)  
Weightd  
  Underweight 5 (1) 4 (1) — —  
  Normal weight 123 (31) 130 (32) — —  
  Overweight 275 (68) 269 (67)  
Health-related behavior
  Hazardous drinkinge 327 (81) 322 (80) .38 — —  
  Current smoking 49 (12) 44 (11) .81 — —  
  Balanced diet .78  
    1-4 days/week 22 (5) 16 (4) — —  
    ⩾5 days/week 378 (94) 385 (95) — —  
    Unknown 3 (1) 2 (1) — —  
  Physical activity .91  
    ⩽70 min/week 247 (61) 248 (61) — —  
    71-149 min/week 84 (21) 91 (23) — —  
    150 min/week 53 (13) 54 (13) — —  
    Unknown 19 (5) 10 (3) — —  

Note. BMI = body mass index. AUDIT = Alcohol Use Disorders Identification Test.
aHypertension: <75 years, systolic blood pressure ⩾ 140 mmHg; 75-80 years, systolic blood pressure ⩾ 160 mmHg; ⩾80 years, systolic blood pressure ⩾ 160 mmHg.
bNot applicable because these data were not collected for the care-as-usual group.
cHyperglycemia: fasting or nonfasting ⩾ 6.1 mmol/L.
dUnderweight: BMI < 19. Overweight <70 years: BMI ⩾ 25 and/or waist circumference (women) = 88 cm or waist circumference (men) = 102 cm; or Overweight ⩾70 years: 
BMI ⩾ 30 and/or waist circumference (women) = 88 cm or waist circumference (men) = 102 cm.
eHazardous drinking if the total score on the AUDIT alcohol consumption questions was for females ⩾4 and for males ⩾5.
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stage (i.e., no intention of changing health-related behavior 
and the person is unaware that a problem exists) when they 
participated in the first consultation with the nurse (Norcross, 
Krebs, & Prochaska, 2011). In the many cases that partici-
pants did not experience a need to change their behavior, 
nurses were highly challenged to use motivational interview-
ing skills to facilitate changes in older people from precon-
templation to the contemplation stage (raising awareness), or 
even other stages of change in one consultation (Noordman 
et al., 2013; Norcross et al., 2011; Prochaska & DiClemente, 
1983). Nurses received only a 2-hr workshop to develop 
motivational interviewing skills, previous studies have noted 
that it is quite challenging for nurses to apply motivational 
interviewing in daily practice for behavior change (Noordman 
et al., 2012). Also, it is challenging to come to active modifi-
cation of behavior in the participating older people, even 
more, because behavior has long been entrenched in a major-
ity of older people (Noordman et al., 2013; Norcross et al., 
2011).

As the results of the current study did not show improve-
ments in health-related outcomes or stability in care needs–
related outcomes, we might consider that the CHCO 
intervention was too brief. The CHCO intervention consisted 
of only two/three consultation moments between the older 
person and the community nurse a year. For example, the 
Diabetes Prevention Study shows that future diabetes inci-
dence was reduced among persons at increased risk, and 
receiving a comprehensive intervention, which included 
seven consultations a year with a health nutritionist 

(Tuomilehto et  al., 2001). Another preventive intervention 
for older people, where they combined one preventive home 
visit by a health professional with four weekly senior group 
meetings, postponed progression of morbidity up to 2 years 
(Behm et al., 2014). The group meetings also included peer 
education (focusing on the aging process and approaches to 
solve problems in the home environment), giving older peo-
ple the opportunity to learn from each other, as they are seen 
as reliable sources of information to the older people (Behm 
et al., 2014; Shiner, 1999). In addition, peer coaching groups 
(a face-to-face intervention given by an older person and 
sharing similarities with other older people in the group) are 
promising to positively influence health behavior (Ginis, 
Nigg, & Smith, 2013; Joseph, Griffin, Hall, & Sullivan, 
2001). For example, a peer coaching initiative with older 
people in the Netherlands is the Free Wheel club, which 
shows an increase in daily physical activity in older people 
(van de Vijver, Wielens, Slaets, & van Bodegom, 2018).

Another explanation for not finding improvements or sta-
bility in health- and care-related outcomes might be that the 
Netherlands has a strong primary health care system 
(Looman, Fabbricotti, de Kuyper, & Huijsman, 2016). 
Because basic health insurance is obligatory in the 
Netherlands, all inhabitants have free access to almost all 
primary and secondary care, providing support to older peo-
ple (Schafer et al., 2010). Possibly, the CHCO intervention 
did not provide extra care benefits compared with older peo-
ple living in the community who receive care as usual, in 
which care is mainly provided by the GP who acts as a gate-
keeper for specialized medical care (Erler et  al., 2011). 
Moreover, because health profiles reflect a broad range of 
physical, psychological, social, cognitive, environmental, 
and care needs (Eissens van der Laan et  al., 2014; Peters, 
Boter, et  al., 2015; Steverink, Slaets, Schuurmans, & Van 
Lis, 2001), and to establish stability or improvements in 
health profiles, a more integrated approach and intensive 
interdisciplinary care is needed (Peters, Boter, et al., 2015; 
Peters, Burgerhof, et al., 2015).

Finally, other studies on supporting frail community-
dwelling older people to age healthily did not show major 
effects, and evidence for effective interventions with signifi-
cant health outcomes for frail community-dwelling older 
people is scarce (Beswick, Gooberman-Hill, Smith, Wylde, 
& Ebrahim, 2010; Smith, Wallace, O’Dowd, & Fortin, 2016). 
Therefore, it could be argued that other evaluation measure-
ments or study designs are desirable to understand the com-
plexity of these interventions, and of the context in which 
these frail older people function (Hopman et al., 2016).

Strengths

A strength of the present study is that it included a compre-
hensive (biopsychosocial) approach using validated instru-
ments such as the GFI and IM-E-SA. Also, the present study 
included measurements at baseline and follow-up in a 

Table 3.  Multivariate Logistic Regression Analyses to Assess 
Whether the Intervention Group Differs From the Care-as-Usual 
Group Regarding Worse Segment Based at 1-Year Follow-Up.

Predictors

Worse segmenta

OR [95%CI] p

Populationb 1.36 [1.01, 1.83] .04
Genderc 1.14 [0.87, 1.49] .34
Age (in years) 1.04 [1.02, 1.06] ⩽.001
Education leveld 0.86 [0.69, 1.08] .20
Physical morbiditye 1.73 [1.30, 2.30] ⩽.001
Psychological morbidityf 1.06 [0.97, 1.16] .22

Note. CHCO = Community Health Consultation Offices for Seniors; 
NPEC = National Program Elderly Care; CI = confidence interval.
aSegment of follow-up period minus segment of baseline, afterward 
dichotomized into  
0 = better or stable segment, 1 = worsen segment.
bPopulation: 0 is NPEC care-as-usual group, 1 is CHCO-intervention 
group.
cGender: 0 is male, 1 is female.
dEducation level: 0 is none or primary school, 1 is secondary or higher 
education.
ePhysical morbidity 0 is no physical morbidity, 1 is at least one chronic 
morbidity.
fPsychological morbidity: 0 is no psychological morbidity, 1 is at least 
one experienced psychosocial problem as measured with items of the 
Groningen Frailty Indicator.
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real-life setting of a large group of community-dwelling 
older people in the Netherlands, and relate many of these 
findings to those of a comparison group. Finally, the results 
of this study have the potential to improve care provision in 
daily practice because the involved home care organizations 
and health care professionals are able to adapt their policy 
and care protocols.

Limitations

The quasi-experimental design of our study has some limi-
tations. First and foremost, our study lacks random assign-
ment. Also, the care-as-usual group was compiled after the 
start of the study and, therefore, no data on health-related 
behavior (alcohol consumption, smoking, diet, and physi-
cal activity) and biometric measurements were collected. 
Second, we did not blind the study population. Nurses have 
not been blinded, indeed, as they were aware that they were 
trained for the implementation of the intervention. Not 
blinding the nurses could have caused detection bias and, 
this could have led to too positive estimates on our outcome 
measures. Also, we used mostly self-reported question-
naires, which could generate socially desirable responding 
in relation to certain behaviors (Paulhus, 2002). For exam-
ple, older people scored very high on keeping a balanced 
diet in the present study, and these data must be interpreted 
with caution. We did add biometric measurements to the 
intervention population to control for detection bias. Third, 
we were not able to collect data on reasons for loss to 
follow-up in the study. It is clear that this kind of selection 
can lead to biased results. If so, the expected direction of 
bias due to the loss of follow-up could be in favor of a posi-
tive effect of the intervention. However, due to the lack of 
an effect of the CHCO intervention, it seems unlikely that 
the results were affected by selection bias. Taking all these 
circumstances into account, it is unlikely that the conclu-
sions of this study are biased. In the fourth place, the inter-
vention included a comprehensive health assessment, but 
there are some important health issues that were not 
included, such as an oral health assessment. Recent studies 
show that older people with remaining teeth scored signifi-
cantly better on frailty, quality of life, physical functioning, 
and general health (Hoeksema et al., 2017; Hoeksema et al., 
2018). Therefore, dentists as well as nurses should support 
older people in maintaining a good oral health status 
(Hoeksema et al., 2018).

Recommendations

In clinical practice, using the health profiles as a starting 
point in the nurse consultations could support nurses to (a) 
identify in which domain older people need more support 
based on their experienced needs and contextual informa-
tion, (b) discuss personal preferences during the consultation 

and check present priorities of the older people, and (c) refer 
to the best suitable intervention or (health) professional, in 
cooperation with the GP (Eissens van der Laan et al., 2014; 
Stuck et al., 2015).

The present study looked at health- and care-related out-
comes to evaluate the CHCO intervention; however, several 
questions remain unanswered at present. To develop a full 
picture of the CHCO intervention, additional studies will be 
needed to enhance our understanding of the “black box” 
(Smit et al., 2018) such as (a) understanding the experiences 
and perceptions of older people participating in the CHCO 
intervention, (b) evaluating the motivational interviewing 
skills of community health nurses, and (c) understanding the 
organizational culture in which the CHCO intervention was 
implemented (Kemppainen et al., 2013).

Conclusion

The CHCO intervention did not show a significant improve-
ment on health-related outcomes or stability in care needs–
related outcomes in older people measured after a 1-year 
follow-up. With the CHCO intervention, we managed to 
reach community-dwelling older people with increased risk 
of frailty and/or unhealthy behavior patterns on a large scale. 
Further research is recommended to understand and evaluate 
nurse-led health promotion and preventive interventions tar-
geting frail older populations, using diverse research designs.
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