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Introduction
A goal for preventive health interventions conducted by healthcare professionals for
older people living at home is to strengthen their ability to avoid or delay functional
decline, frailty, or risks.1 Common risks in older persons living at home are falls,
malnutrition, polypharmacy, and cognitive impairment.2 A current strategy to prevent
or delay these risks is to carry out preventive home visits (PHV) in order to identify
risk scenarios pertaining to age-related health issues. In Norway, the government supported a strategy to develop PHV programs in primary health care to identify older
people at risk of developing illness.3 As a result of this strategy, a PHV model with the
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Background: Preventive home visits (PHV) may contribute to identify risks and needs in older
people, and thereby delay the onset of functional decline and illness, otherwise often followed
by home care or admission to hospital or nursing homes. There is a need to increase knowledge
about which factors are associated with different risk areas among older people, so that the PHV
questionnaire focuses on relevant tests and questions to make the PHV more specific and have
a clear focus and purpose.
Objective: The objective of this study was to examine associations between five kinds of risks:
risk of falls, malnutrition, polypharmacy, cognitive impairment, and risk of developing illness
and factors related to lifestyle, health, and medical diagnoses among older people living at home.
Methods: A cross-sectional study design was applied. PHV were conducted by nurses among
77-year-old people in an urban municipality and among ≥75-year-old people in a rural municipality. A questionnaire including tests and a risk assessment score for developing illness was
used. Descriptive and inferential statistics including regression models were analyzed.
Results: The total sample included 166 persons. Poor perceived health was associated with
increased risk of developing illness and risk of fall, malnutrition, and polypharmacy. Lifestyle
and health factors such as lack of social support, sleep problems, and feeling depressed were
associated with risk of developing illness. Risk of falls, malnutrition, polypharmacy, and cognitive impairment were also associated with increased risk of developing illness. None of the
independent factors related to lifestyle, health, or medical diagnosis were associated with risk
of cognitive impairment.
Conclusion: Poor perceived health was associated with health-related risks in older persons
living at home. Preventive health programs need to focus on social and lifestyle factors and
self-reported health assessment to identify older people at risk of developing illnesses.
Keywords: preventive home visits, older adults, risk assessment, developing illness, perceived
health, social factors, logistic regression analysis, lifestyle
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overall aim of identifying risks of developing illness among
older people in the western part of Norway was developed.4
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Background
The population older than 65 years of age is growing.
Increased age is associated with various types of risks,
causing negative consequences such as declining health,
decreased ability to live independently, or premature death.2,5,6
This may lead to correspondingly increased dependence
on societal resources for older persons.7,8 The PHV model
used in this study, developed by Cronfalk et al, focuses on
five risk areas: falls, malnutrition, polypharmacy, cognitive
impairment, and developing illness.4 These risk areas have
strong associations with the older people’s life and general
health. A strong impact on how health and quality of life
are perceived by older people is the risk of falls. Major risk
factors are reduced balance and gait, a previous history of
falls, and polypharmacy. Other risk factors are female gender
and visual and cognitive impairment.9 Malnutrition among
older people affects quality of life negatively and reduces
the ability to perform everyday activities. General health
decline, poor self-reported health status, polypharmacy, and
cognitive impairment are all factors that have an impact on
older people’s nutritional status.10 Polypharmacy is associated
with increased risk of falls, disability, cognitive impairment,
delirium, hospitalization, and mortality for older people.11
Cognitive impairment among older people is increasing
and early detection is the key aim of dementia policies in
the Western world.12 Risk factors associated with cognitive
impairment and dementia are advanced age, smoking, malnutrition, polypharmacy, inactivity, hypertension, vascular
conditions like stroke and cerebral hemorrhages, obesity,
and diabetes mellitus as well as socioeconomic aspects
such as low educational level. Development of illness is a
threat for older people. With a growing population of older
people, complex diseases and conditions are likely to result
in repeated hospital visits and increased need of municipal
services. Increase in age is associated with declining health
and makes older people especially susceptible to various
illnesses and functional decline.6
To conclude, numerous factors are associated with risks
of falls, malnutrition, polypharmacy, cognitive impairment,
and the risk of developing illness among older people. Factors associated with these risks could be categorized into
demographic, lifestyle, and health factors including medical
diagnoses.2,13 By identifying risks and the associated factors
in older people and taking appropriate action, functional
decline may be postponed and survival improved.
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PHV has been described as a care pathway to identify risks
and needs among the older population.8 It is an intervention
which has been tested and evaluated worldwide, especially in
Europe, North America, and Japan. It is legally practiced in
Australia, Denmark, and United Kingdom.14 In Norway, “The
Coordination Reform”3 was embarked upon by the Norwegian
government in 2012, aiming at increasing municipalities’
responsibility for primary health care including nursing
homes, home care, and general practitioners.3 To accommodate the challenges within “The Coordination Reform”, the
government supported a strategy to develop PHV programs
in primary health care to identify risks for developing illness
among older people. Systematic reviews show that PHV
could reduce the number of hospital admissions, increase cost
effectiveness and quality of life, improve mental and psychical
health outcomes, and reduce mortality.14–16 Behm et al showed
in their study that a combination of PHV and group meetings
postponed progression of frailty in older adults.17
Despite considerable use of PHV, ongoing discussions
revolve around what the focus at home visits should be to best
identify different risks among older people.14,18 Cronfalk et al
developed a PHV model Health Team for the Elderly in western
Norway using a team-based approach.4 Health team nurses
used a questionnaire that included validated tests and instruments associated with various age-related risks and questions
concerning health, illness, and medication. The questionnaire
was developed using a Comprehensive Geriatric Assessment
approach, which is described as suitable for recognizing risks
and needs in the older population.19 The questionnaire consists
of a final section with additional questions to assess the risk
of developing illness using 12 subscales. The subscales were
used as a total score classification at four risk levels where the
levels indicated the degree of risk of developing illness. Level
1 indicates no immediate risk of developing illness and level
4 indicates high risk for developing illness. The questionnaire
has been evaluated and its feasibility has been tested.4 In the
feasibility study using this questionnaire in a sample of 166
older persons, 130 (78.3%) persons were categorized as level
1, 27 (16.3%) persons as level 2, nine (5.4%) persons as level
3, and no person was categorized into level 4. In total, 36
(22%) persons were identified as having an increased risk of
developing illness (level 2–4) using this risk assessment score.4
Thus, identifying risks among older people using PHV may
contribute to better health, independence at home, and less use
of healthcare services. However, there is a knowledge gap in the
literature about the focus and content of PHV to best achieve
risk prevention by older people.18,20 There is a need to increase
knowledge about which factors are associated with different
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risk areas among older people, so that the PHV questionnaire
focuses on relevant tests and questions to make the PHV more
specific and have a clear focus and purpose. In this study, the
PHV questionnaire included assessment of five areas of risks:
falls, malnutrition, polypharmacy, cognitive impairment, and
developing illness, which made it possible to examine associations between these five risks. Therefore, the objective was to
examine associations between five kinds of risks: risk of falls,
malnutrition, polypharmacy, cognitive impairment, and risk of
developing illness (dependent variables) and factors related to
lifestyle, health, and medical diagnoses (independent variables)
among older people living at home.

Methods
Design
A cross-sectional study design was used to meet the objective of the study.

Setting and sample
Two settings were included: an urban and a rural municipality
in Norway. Convenience sampling was used as the procedure of the municipalities. All 77-year-old people (n=177)
in one urban municipality with ~45,000 inhabitants and all
≥75-year-old people (n=82) in one rural municipality with
almost 1,000 inhabitants were invited. In the rural municipality, people aged ≥75 years were included because the number
of 77-year-old inhabitants was too small and the number of
participants would be much smaller if only they were to be
included. In total, 259 persons were invited to participate
in the study. Inclusion criteria were living at home, able to
answer questions, and understand written information in
the Norwegian language. Exclusion criteria included older
people living in a nursing home and/or those who were
unable to understand the Norwegian language (both reading
and writing). All participants received an invitation letter
with information about the study. A project administrator
telephoned them and arranged appointments for a PHV if
the older person wanted to participate.4

Data collection
In the present study, a questionnaire based on a study of
Säätelä and Fagerström21 was used (for details, see Cronfalk
et al4). The questionnaire included a substantial number of
questions and validated tests focusing on falls (Bergs Balance
Scale [BBS]),22 nutrition (Mini Nutrition Assessment),23 polypharmacy, and cognitive impairment (Mini-Cog),24 in addition
to questions regarding demographics, lifestyle including social
networks, health including health assessments, and medical
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diagnoses including medications.4 In this study, polypharmacy
was defined as the use of five or more different medications.
The questions and response options are presented in Table 1.
The final section of the questionnaire consists of a
multidimensional assessment for the risk of developing
illness including 12 subscales: declining health, declining
functional level, loneliness, risk of falling, recently moved,
declining sight/hearing, loss of close one, spouse is chronically ill, recently discharged from hospital, mental or cognitive problems, polypharmacy, and nutrition. Each subscale
scores 0–5 points. The total score of the subscales is used as
a classification at four levels: risk level 1; 0–24 points, risk
level 2; 25–36 points, risk level 3; 37–48 points, and risk
level 4; 49–60 points. The levels indicate the degree of risk
of developing illness and level 1 indicates the lowest risk of
developing illness. The inter-rater reliability analysis of the
assessments of the scores for the risk of developing illness
was deemed to be acceptable with a Cohen’s Kappa value of
0.912. The development and feasibility testing of the questionnaire have been described by Cronfalk et al.4
The PHV was conducted by a health team nurse as a
structured interview using the questionnaire described earlier.
In total, four trained nurses completed data collection in the
two municipalities. At the end of the visit the older person
was encouraged to contact the nurse if she or he had any
questions regarding the visit or had more information to add.
On average, a visit took 1.5 hours to complete.4

Dependent and independent variables
Five dependent variables assessing risks of falls, malnutrition, polypharmacy, cognitive impairment, and the risk of
developing illness were used. The values for the cutoff score
for falls, malnutrition, and cognitive impairment were chosen
using the cutoff score for each instrument. The cutoff score
for polypharmacy was set to five medications. The cutoff
score for the risk of developing illness was set to risk level
2–4 in the risk assessment tool (Table 1).Twenty independent
variables (explanatory variables) representing four categories,
demographic, lifestyle, health, and medical diagnoses, were
chosen due to previous research studies presented in the
background.2,13 The response alternatives were dichotomized
except for age and social support, and for the risk variables
when used as independent variables. An overview of the
dependent and independent variables is presented in Table 1.

Data analysis
Data were analyzed using SPSS program, version 23 (IBM
Corporation, Armonk, NY, USA). Descriptive statistics were
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Table 1 Description of the dependent and independent variables
Dependent
variable

Instrument/question

Response options

Dichotomized/reference
values

Risk of falls

BBS

Risk of malnutrition

MNA-SF

No risk/0
Increased risk/1
No risk/0
Increased risk/1

Risk of polypharmacy

How many prescribed
drugs do you take?

10–12 p = no risk
≤9 p = risk of fall
12–14 p = no risk
≤11 p = risk of malnutrition
Number of prescribed
medications

Risk of cognitive
impairment

Mini-Cog

Risk of developing
illness

Risk assessment score

Independent
variable (named)

Instrument/question

Response options

Dichotomized/reference
values

Demographics
Age

What is your birth date?

Years

Gender

Which gender are you?

Male/female

Education

What education do you
have?

≤7 years/elementary school/
middle school/finishing
secondary school/high school/
folk high school/craftmans
education/trade school/
university/other

Marital status

What is your marital
status?

Married/cohabitant/alone/
divorced/widow(er)

Used as a continuous
variable
Male/0
Female/1
College (trade school, high
school, university)/0
No college (folk high
school/handy craft/trade
school/7 years/elementary
school/middle school/
secondary school/others)/1
Partner (married,
cohabitant)/0
Single (alone, divorced,
widow[er])/1

OSLO 3 – SSS

3–5 p = much support
6–8 p = some support
9–14 p = lack of support
Rare/1–3 times a month/1–3
times a week/4–6 times a
week/daily

Used as a continuous
variable

Yes/no/no, but smoked earlier

No smoking (no, no, but
smoked earlier)/0
Smoking/1
No use of alcohol/0
Use of alcohol/1
Often (several times a day,
daily, 4–6 times a week)/0
Few (rare, 1–3 times a
week)/1

Lifestyle
Social support

Exercise

4–5 p = no risk
≤3 p = risk of cognitive
impairment
0–24 p = level 1: no immediate
risk of developing illness
25–36 p = level 2: some risk of
developing illness
37–48 p = level 3: increased
risk of developing illness
49–60 p = level 4: high risk of
developing illness

Smoking

How often do you
exercise? (minimum 30
minutes duration so
that you are warm and
slightly out of breath)
Do you smoke?

Alcohol

Do you use alcohol?

Yes/no

External activities

How often are you
away from home?

Rare/1–3 times a week/4–6
times a week/daily/several
times a day

No polypharmacy: ≤4
medications/0
Polypharmacy: ≥5
medications/1
No risk/0
Increased risk/1
No risk (level 1)/0
Increased risk (levels 2–4)/1

Often (4–6 times a week,
daily)/0
Seldom (1–3 times a week,
1–3 times a month, rare)/1

(Continued)
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Table 1 (Continued)
Independent
variable (named)

Instrument/question

Response options

Dichotomized/reference
values

How would you
describe your vision?

Excellent/good/somewhat
impaired/reduced/visually
impaired

Hearing

How would you
describe your hearing?

Excellent/good/somewhat
impaired/reduced/hearing
impaired

Sleep problems

Do you have sleep
problems?
Do you have pain?

No/yes

Positive Life Orientation
Scale
Item f: Are you
depressed/sad?
SF 36: item 1
How do you rate your
health?

Seldom or never/sometimes/
often or always

Good (excellent and
good)/0
Reduced (somewhat
impaired, reduced, visually
impaired)/1
Good (excellent and
good)/0
Reduced (somewhat
impaired, reduced, hearing
impaired)/1
No/0
Yes/1
No/0
Yes/1
No (seldom or never)/0
Yes (sometimes, often or
always)/1

Excellent/very good/good/fair/
poor health

Good (excellent/very good,
good)/0
Poor (fair/poor health)/1

No/yes

Arthrosis

Do you have
hypertension?
Do you have
hypercholesterolemia?
Do you have eye
disease?
Do you have arthrosis?

Cancer

Do you have cancer?

No/yes

No/0
Yes/1
No/0
Yes/1
No/0
Yes/1
No/0
Yes/1
No/0
Yes/1
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Health
Vision

Pain
Feeling depressed

Perceived health

Medical diagnosis
Hypertension
Hypercholesterolemia
Eye disease

No/yes

No/yes
No/yes
No/yes

Risk factors (used in the analyses with risk of developing illness)
Risk of falls
BBS
10–12 p = no risk
≤9 p = risk of fall
Risk of malnutrition
MNA-SF
12–14 p = no risk
≤11 p = risk of malnutrition
Risk of polypharmacy
How many prescribed
Number of prescribed
drugs do you take?
medications
Risk of cognitive
Mini-Cog
4–5 p = no risk
impairment
≤3 p = risk of cognitive
impairment

Used as a continuous
variable
Used as a continuous
variable
Used as a continuous
variable
Used as a continuous
variable

Abbreviations: BBS, Bergs Balance Scale; MNA-SF, Mini Nutrition Assessment - Short Form.

used to present percentages and means. Student’s t-test and
chi-square tests were conducted to compare the two samples
of persons identified for the risk of developing illness and no
risk of developing illness.
Associations between the independent variables on
demographic, lifestyle, health, and medical diagnoses and
the dependent variables on risks of fall, malnutrition, polyJournal of Multidisciplinary Healthcare 2018:11

pharmacy, cognitive impairment, and the risk of developing
illness score were explored using logistic regression adjusted
models. Logistic regression analysis was conducted because
the distribution of the four dependent variables, risks of falls,
malnutrition, cognitive impairment, and risk for developing
illness, score was skewed.25 The model was constructed by
enter method and was adjusted for confounding variables
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sex, age, and education. In the adjusted regression analyses
for risk of developing illness, the variables for risks of falls,
malnutrition, polypharmacy, and cognitive impairment were
also included and in the analyses these variables were not
dichotomized, but were used as continuous data level (Table
1). Significance level in the adjusted model was set at P<0.05.

Ethical approval
This study was approved by the Inspectorate with the Norwegian Social Science Data Services A/S NSD (no 29153).
The participants signed a form for informed consent.

Results
Description of sample
The sample included 166 of the 259 invited persons (response
rate 60%). Data from one participant were inconclusive and
therefore excluded from the overall analysis. The Mini-Cog
test had a screening question: “Do you find yourself having
impaired memory?” Only if the person replied yes, was he/
she offered the opportunity to take the test. Therefore, only
106 persons completed this specific test.
The majority were women and the mean age of the total
sample was 79 years. A large part of the sample had no college education and about half were single (Table 2). There

were no significant differences regarding demographic
variables between the group that was at risk of developing
illness and the one without this risk.
Regarding lifestyle, 72% reported exercising seldom
and 57% used alcohol. There was one significant difference
between the two groups. People with the risk of developing
illness reported less social support than those with no risk.
Of the total sample, 55% reported pain, 35% reported
poor health, 34% had sleep problems, and 24% felt depressed.
Furthermore, 52% were diagnosed with hypertension and
45% with hypercholesterolemia. There were significant differences between the two groups. Persons with the risk of
developing illness reported to a higher extent reduced hearing, feeling depressed, and poor perceived health than those
without this risk (Table 2).

Risk assessment
Results from the risk assessments are presented in percentage
and mean values in Table 3. In total, 20 (13%) persons were
identified with risk of falls. For the total sample, BBS mean
value was 11.1. Twenty (12%) persons were identified with
risk of malnutrition and for the total sample the Mini Nutrition Assessment mean value was 13.1. Polypharmacy (five or
more medications) was found in 57 (34%) persons. For the

Table 2 Characteristics of the sample

Demographics
Age, mean (SD)
Female (%)
No college (%)
Single (%)
Lifestyle
Social support, mean (SD)
Seldom exercise (%)
Smoking (%)
Use of alcohol (%)
Few external activities (%)
Health
Reduced vision (%)
Reduced hearing (%)
Sleep problems (%)
Pain (%)
Feeling depressed (%)
Poor perceived health (%)
Medical diagnosis
Hypertension (%)
Hypercholesterolemia (%)
Eye disease (%)
Arthrosis (%)
Cancer (%)

N

Total

Risk of developing
illness, n=36

No risk of developing
illness, n=130

P-value

166
166
166
166

78.7 (3.3)
96 (58)
130 (78)
80 (48)

79 (3.5)
18 (50.0)
30 (83.3)
15 (41.7)

79 (3.3)
78 (60.0)
100 (76.9)
65 (50.0)

0.620
0.282
0.409
0.376

165
163
166
166
166

6.5 (2.1)
117 (72)
26 (16)
94 (57)
28 (16.9)

7.1 (2.0)
30 (83.3)
6 (16.7)
17 (47.2)
8 (22.2)

6.3 (2.0)
87 (68.5)
20 (15.4)
77 (59.2)
20 (15.4)

0.034
0.081
0.851
0.198
0.332

166
164
166
166
166
166

30 (18)
63 (38.4)
56 (34)
92 (55)
39 (24)
58 (35)

9 (25.0)
19 (52.8)
17 (47.2)
22 (61.1)
14 (38.9)
21 (58.3)

21 (16.2)
44 (34.4)
39 (30.0)
70 (53.8)
25 (19.2)
37 (28.5)

0.222
0.045
0.053
0.438
0.014
0.001

166
166
166
166
166

87 (52)
75 (45)
45 (27)
34 (20)
27 (16)

20 (55.6)
13 (36.1)
11 (30.6)
8 (22.2)
7 (19.4)

67 (51.5)
62 (47.7)
34 (26.2)
26 (20.0)
20 (15.4)

0.669
0.217
0.599
0.770
0.559

Note: Data shown as n (%) unless indicated otherwise.
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total sample, the mean value was 3.9 medications. Among
the 106 participants who completed the Mini-Cog test, 30
(28%) were identified with the risk of cognitive impairment.
There were significant differences between the two groups
for these four variables all pointing in the same direction,
which was, persons with the risk of developing illness had
increased risks of falls, malnutrition, polypharmacy, and
cognitive impairment (Table 3).

Associated factors for risk of falls,
malnutrition, polypharmacy, cognitive
impairment, and risk of developing illness
The regression analyses were adjusted for gender, age, and
education. Poor perceived health was highly significantly
associated with increased risk of falls, malnutrition, polypharmacy, and the risk of developing illness (Table 4). Risks of
falls, malnutrition, polypharmacy, and cognitive impairment
were associated with increased risk of developing illness as
well as lack of social support, sleep problems, and feeling
depressed. None of the five most common medical diagnoses
(hypertension, hypercholesterolemia, eye disease, arthrosis,
and cancer) were associated with the risk of developing
illness.
Increased risk of falls was associated with the following
independent variables: no use of alcohol, pain, and not having hypercholesterolemia. Increased risk of malnutrition was
only associated with poor perceived health. Increased risk of
polypharmacy was associated with the following independent variables: no use of alcohol, pain, hypertension, and
hypercholesterolemia. None of the independent factors were
associated with the risk of cognitive impairment.

Discussion
The objective of this study was to examine factors associated with the risk of falls, malnutrition, polypharmacy,

cognitive impairment, and risk of developing illness. One
key finding was that poor perceived health was associated
with increased risks of falls, malnutrition, polypharmacy,
and risk of developing illness. This finding is consistent
with other studies, where poor perceived health was a
risk factor for malnutrition,26 falls,27,28 and increased risk
of polypharmacy.29 Even though a strong association was
identified between poor perceived health and risks in the
present study, Sherman et al have reported that some older
people with various health problems perceived their health
to be good or very good.30
Increased risk of developing illness was, as expected,
associated with risks of falls, malnutrition, polypharmacy,
and cognitive impairment, which indicates that seniors
are particularly vulnerable to these risks.2 Therefore, it is
important to focus on these four areas to delay illness and
improve health and quality of life for seniors when using
PHV.31,32 Furthermore, lifestyle factors such as lack of social
support and factors regarding health such as having sleep
problems and feeling depressed were also associated with
the risk of developing illness. Our findings are in line with
previous research findings revealing that lifestyle and social
factors are associated with a healthier life with fewer diseases among older persons.33 Loneliness has been identified
to be a strong predictor for higher risk of mortality among
older adults.34 Interestingly, none of the medical diagnoses
were associated with the risk of developing illness in the
adjusted regression models, which indicates that the focus
on PHV needs to include questions about lifestyle and
perceived health.
Thirteen percent of the participants in our study were
found to be at risk of falls. This is comparable to the findings of Dahlin-Ivanoff et al, who identified an increased
risk of falls in 18% of older people living at home within
the same age group and same assessment tool (BBS) as our

Table 3 Risk assessments in percentage and mean values for persons identified with risks of falls, malnutrition, polypharmacy, and
cognitive impairment for the total sample, and comparison between persons with and without risk of developing illness
Risk for

N

Falls (%)
BBS, mean (SD)
Malnutrition (%)
MNA-SF, mean (SD)
Polypharmacy (%)
No of medications, mean (SD)
Cognitive impairment (%)
Mini-Cog, mean (SD)

160
166
166
106

Total,
n=166
20 (13)
11.1 (1.5)
20 (12)
13.1 (1.7)
57 (34)
3.9 (2.4)
30 (28)
3.8 (1.4)

Risk of developing
illness, n=36
10 (30.3)
10.1 (1.9)
11 (30.6)
12.2 (2.5)
15 (41.7)
4.8 (3.0)
17 (73.9)
2.4 (1.5)

No risk of developing
illness, n=130
10 (7.9)
11.4 (1.3)
9 (6.9)
13.4 (1.3)
42 (32.3)
3.7 (2.2)
13 (15.7)
4.2 (1.1)

P-value
0.001
<0.001
<0.001
<0.001
0.295
0.040
<0.001
<0.001

Note: Data shown as n (%) unless indicated otherwise.
Abbreviations: BBS, Bergs Balance Scale; MNA-SF, Mini Nutrition Assessment - Short Form.
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0.360

0.912
XXX
0.578
0.082
0.246

0.361
0.488
0.946
0.956
0.441
2.849

0.791
0.106
0.232
0.169
0.086

1.078

1.141
XXX
1.817
0.263
0.935

1.221
1.306
2.576
3.059
1.354
9.255

2.22
0.318
0.743
0.648
0.426

6.228
0.952
2.377
2.480
2.102

4.131
3.495
7.013
9.786
4.162
30.071

1.429
XXX
5.715
0.847
3.558

3.288

Note: Significant values are shown in bold (≤0.05).
Abbreviation: Exp (B), odds ratio.

Demographic
Single
Lifestyle
Social support mean
Seldom exercise
Smoking
Use of alcohol
Few external activities
Health
Reduced vision
Reduced hearing
Sleep problems
Pain
Feeling depressed
Poor perceived health
Medical diagnosis
Hypertension
Hypercholesterolemia
Eye disease
Arthrosis
Cancer
Risks
Risk of falls
Risk of malnutrition
Risk of polypharmacy
Risk of cognitive
impairment
0.130
0.041
0.617
0.526
0.295

0.748
0.595
0.064
0.06
0.596
<0.001

0.249
0.997
0.307
0.025
0.922

0.893

0.441
0.355
0.397
0.974
0.891

0.211
1.362
1.400
0.776
1.963
5.766

1.228
1.190
1.993
1.206
0.518

2.131

0.166
0.122
0.102
0.302
0.240

0.027
0.518
0.519
0.302
0.715
2.042

0.983
0.303
0.653
0.417
0.112

0.723

1.174
1.033
1.547
3.143
3.299

1.657
3.584
3.773
1.997
5.389
16.285

1.536
3.599
6.078
3.489
2.385

6.287

95% CI for
exp (B)
Lower upper

Exp
(B)

P-value

Exp
(B)

95% CI for
exp (B)
Lower upper

Risk of malnutrition

Risk of falls

0.101
0.057
0.183
0.964
0.862

0.139
0.531
0.506
0.599
0.190
0.001

0.071
0.758
0.225
0.730
0.398

0.170

P-value

3.057
3.499
1.319
1.92
1.283

1.032
1.293
1.935
2.182
1.606
3.889

1.055
1.508
2.176
0.383
0.635

1.231

Exp
(B)

1.529
1.764
0.615
0.877
0.539

0.436
0.653
0.961
1.100
0.751
1.937

0.895
0.688
0.919
0.183
0.249

0.591

6.110
6.942
2.827
4.202
3.055

2.441
2.558
3.897
4.328
3.432
7.809

1.244
3.309
5.152
0.802
1.162

2.563

95% CI for
exp (B)
Lower upper

Risk of polypharmacy

2.293
1.866
1.364
0.585
1.926
0.771
0.599
1.006
0.976
0.750
1.406

0.002
<0.001
0.477
0.103
0.573

1.047
0.974
1.097
2.545
2.259

0.515

Exp
(B)

0.943
0.461
0.065
0.025
0.222
<0.001

0.522
0.304
0.077
0.011
0.343

0.579

P-value

0.252
0.428
0.338
0.216
0.461

0.707
0.765
0.555
0.244
0.686
0.325

0.847
0.361
0.341
0.938
0.794

0.192

1.421
2.366
2.817
2.605
4.284

7.434
4.555
3.353
1.403
0.686
1.827

1.295
2.630
3.532
6.904
6.429

1.379

95% CI for
exp (B)
Lower upper

0.245
0.988
0.965
0.651
0.549

0.167
0.170
0.498
0.230
0.213
0.555

0.670
0.959
0.877
0.067
0.127

0.186

P-value

Risk of cognitive impairment

0.551
0.273
0.535
0.467
0.49
0.506
0.563
1.041
0.248

0.640
0.698
1.222
0.379

0.779
0.933
1.024
0.622
1.274
1.699

1.010
0.809
0.403
0.241
0.672

0.327

0.811
0.866
1.434
0.580

2.466
1.276
3.044
2.861
3.369

4.847
4.326
4.999
2.876
6.580
8.244

1.459
5.695
3.013
1.285
4.376

1.777

95% CI for
exp (B)
Lower upper

1.165
0.59
1.276
1.155
1.285

1.943
2.009
2.263
1.338
2.896
3.743

1.214
2.147
1.102
0.556
1.716

0.763

Exp
(B)

<0.001
0.001
0.014
<0.001

0.689
0.180
0.582
0.755
0.610

0.155
0.075
0.043
0.456
0.011
<0.001

0.039
0.125
0.849
0.170
0.259

0.530

P-value

Risk of developing illness

Table 4 Logistic regression models for variables associated with risks of falls, malnutrition, polypharmacy, cognitive impairment, and developing illness adjusted for gender, age, and
education
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study.35 Another interesting finding was that risk of falls was
associated with no use of alcohol. Usually, use of alcohol is
associated with falls.9 A plausible explanation is that older
people knew that they were at risk of falls and therefore did
not use alcohol (or should not) for fear of falling.
The prevalence for risk of malnutrition was 12%. Cereda
et al conducted a systematic review and meta-analysis of the
prevalence of malnutrition among older people across various
healthcare settings including 240 studies, of which 58 were
performed in community settings.36 The meta-analysis of the
community studies showed that 27% had a risk of malnutrition. However, the prevalence in the community studies varied
between 0% and 77%. A Norwegian study, with nearly the
same age group of participants as in the present study, also
identified that 13.5% were at risk of malnutrition,37 which
supports our findings.
Polypharmacy was identif ied in 35% of the total
sample. In a Swedish PHV study among 75-year-olds,
42.5% had polypharmacy (used five or more drugs).38 A
notable finding was that no use of alcohol was associated
with increased risk for polypharmacy. In a group of home
dwelling persons over 80 years, 58% had polypharmacy
(≥5 medications) and it was found that those who did not
use alcohol had a higher risk for polypharmacy.39 Wauters
et al suggest that older people who are prescribed many
medications have several diseases, which in turn might lead
to less participation in social activities providing an arena
for drinking alcohol.39 Another explanation could be that
older people with many medications do not drink alcohol
because several medications, in particular pain medications, are associated with side effects in combination with
the use of alcohol.
Finally, the prevalence of cognitive impairment was
28% among the 106 persons who participated in the MiniCog test. Previous international studies have estimated the
overall prevalence of mild cognitive impairment (MCI)
in persons ≥60 years to vary between 12% and 18%, and
in people ≥70 years the overall prevalence of MCI was
found to be 16% in a population-based study in Minnesota, USA.40 The participants in this study were older
and therefore a larger proportion of them with cognitive
challenges seems reasonable. Thus, the prevalence of
risk of falls, malnutrition, polypharmacy, and cognitive
impairment seems to be in line with previous studies in
this age group.
None of the independent variables in this sample were
associated with risk of cognitive impairment, even when
well-known variables such as educational level, smoking,
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inactivity, and hypertension were assessed. A possible explanation might be the smaller sample size in this analysis as
the participants were asked a screening question of whether
they had memory problems and some of those who said no
might have been in denial of their symptoms.41 In future PHV
studies, all participants should be offered the Mini-Cog test
or other tests for cognitive status without a screening question to ensure that people who might be at risk are allowed
an appropriate assessment.
In this group of older persons living at home, approximately one fifth were identified to be at risk of developing
illness using our risk assessment instrument.4 In previous
studies that have assessed the prevalence of the geriatric
syndrome frailty, ~10% of persons aged ≥65 years and
as much as 50% of persons aged ≥80 years have been
identified as frail.42 Although the assessment for risk of
developing illness has not been developed to identify frailty
we believe that the instrument has the potential to identify
older people’s risk of developing illness and thereby to be
an important tool in PHV models using a Comprehensive
Geriatric Assessment approach. Early identification of
poor health and functional decline and implementation
of interventions to promote health and prevent illness
may contribute to a better outcome such as better health
and functional status and reduced hospital admissions for
older persons.2
Machón et al investigated factors associated with selfreported health in older independent people.29 Factors
associated with low perceived health were comorbidity,
polypharmacy, sleeping problems, malnutrition, and lack
of leisure activities. In our study, poor perceived health
was associated with the increased risk of developing illness
and also with increased risks of falls, malnutrition, and
polypharmacy; therefore, it could be discussed whether the
question about perceived health should be used as a screening question at a PHV. In the feasibility study the time used
to conduct a PHV was on average 108 minutes.4 To save
healthcare costs future research studies should examine
whether a question about perceived health should be used
as a screening question for persons who are offered a PHV.
The idea to use a two-step approach to identify vulnerable
older people has been further emphasized by Saliba et al,43
who included a question about self-reported health among
12 other questions in the development of the instrument
VES-13. Self-reported health was one of the factors that
predicted risk of functional decline and death.43 The findings from our study also raise questions of whether the
PHV questionnaire should be shortened, and if so which of
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the questions and tests should be included. Future research
needs to critically evaluate questions and tests that should
be included in a PHV. One possibility may be that the older
person answers some of the questions prior to the PHV
using a web survey or other mobile applications. Using this
approach, the health team nurse could focus on the most
appropriate assessments at the PHV.

Strengths and limitations
The strengths of this study include the high response rate and
the use of validated instruments for assessing health-related
issues. The questionnaire also consists of a final section with
additional questions to assess the risk of developing illness
among older people. However, further studies are required
to fully evaluate this strategy.
Even if 40% declined participation, maybe a PHV did not
seem relevant for older persons, which is a common reason
to reject PHV.44,45 In the feasibility study, the people who
declined participation reported that they felt too healthy to
receive a PHV.4
Participants from the rural municipality were aged ≥75
years and some were older than 90 years, which may give
a higher prevalence for risk of developing disease and
other risk areas, as this is associated with increasing age.
However, there were no significant differences comparing
the levels of risk of developing illness between the two
municipalities.4
This study is limited to one region in a Norwegian context.
However, many of the findings are comparable with other
PHV studies like Lagerin et al38 and Sherman et al;45 so, the
results should be applicable to PHV models in countries or
regions other than Norway.
The health team nurses were trained to conduct the PHV
and to assess the older persons. There were few missing data
except for the risk assessment for cognitive impairment. As
previously described, the Mini-Cog test was preceded by a
screening question about whether the person had memory
problems or not. The response was the person’s subjective
experience, and therefore some participants with declining
health might also have had cognitive impairments. This
problem might have had an impact on the reliability of the
data collected in this study. The assessment tool for the risk
of developing illness contained the independent variables
we analyzed in the regression analyses and therefore we
expected these to be significantly associated with the risk
score. However, it is still relevant to measure the relative
impact from the different factors. We did not assess the
quality of interpersonal relations, previously identified as
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the single most important factor for good perceived health
in older people.46 Due to the skewed distribution of four
of the five dependent variables, logistic regression models
were used.25 A larger study is needed to confirm the findings
from this study.

Conclusion
Poor perceived health was associated with health-related risks
in older persons living at home. Lifestyle and health factors
were associated with increased risk of developing illness. The
prevalence of risks of falls, malnutrition, polypharmacy, and
cognitive impairment was in line with previous studies. As
poor perceived health was a factor most strongly associated
with health-related risks in older persons living at home, this
variable should be studied as a possible screening question
to identify persons who are in most need of a PHV. To use
perceived health as a screening question may increase the
benefits of PHV for the society.

Implications for clinical practice
This study reveals the need to use questionnaires and tests
which focus on assessing various aspects of older persons’
health when conducting PHV. Questions concerning lifestyle
and social factors such as social support, feeling depressed,
and sleep problems should be included in PHV as these questions provide further information that may help to identify
risks of developing illness. If these factors are identified,
appropriate interventions can be tested and evaluated.
However, the findings from this study indicate that nurses
conducting PHV should ask the older person about selfperceived health, as that question was strongly associated
with the risks of ill health.
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