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Abstract

Introduction: This study aims to provide insight into the prevalence of health problems
and the frequency of general practitioner (GP) contacts in cohabiting partners of
persons with dementia, during the year prior to the dementia diagnosis and up to 3
years after the diagnosis.

Methods: Partners of persons with dementia and a matched control group of partners
of persons without dementia were identified in the routinely recorded electronic health
records of 451 Dutch general practices in 2008—2015. These data were used to examine
the prevalence of the partners’ health problems. Differences between these partners
and comparison partners in the prevalence of 16 groups of health problems (diagnostic
chapters) and in the frequency of GP contacts were examined using generalized
estimating equation models.

Results: 1,711 partners of persons with dementia and 6,201 comparison partners were
included in the analyses. Social problems, more specifically problems related to the
illness and/or the loss of the partner, were significantly more prevalent in partners than
in comparison partners across the years (p < 0.01), as were musculoskeletal problems (p
< 0.01). Respiratory and psychological problems increased over time in partners and
remained stable in comparison partners. Across the years, partners contacted their GP
more often than comparison partners (p < 0.01).

Discussion/Conclusion: Having a cohabiting partner with dementia has consequences
for caregiver’s physical and psychosocial health. The specific health problems found in
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this study and the increase in GP contacts might be relevant indicators of overburdening
in partners of persons with dementia.

Introduction

The majority of people with dementia live at home with support from their family members. If a
partner is present, he or she is usually the person who fulfills the role of primary informal caregiver
[1]. Family caregiving plays an increasingly vital role in care for people with dementia in European
countries like the Netherlands, since policies encourage people to call on their own social network in
the first place, supported by home and community-based services, in order to delay
institutionalization [2, 3].

Providing family care can be a serious burden for caregivers and can negatively affect their
psychological and physical health, especially among informal caregivers of persons with dementia [1,
4, 5]. For instance, caregivers of people with dementia show higher rates of depression, anxiety,
sleeping disorders, and physical morbidity, including cardiovascular disease and lower immunity than
noncaregivers, for example [6—9]. Furthermore, studies indicate that health-care use is higher among
family caregivers of persons with dementia compared to noncaregivers [6, 10].

The health of family caregivers is one of the most important predictors of institutionalization of
the person with dementia [11]. A majority of persons with dementia and their family caregivers
prefer care at home [12] and institutionalized care increases health-care expenses [13]. It is therefore
important to offer timely support to avoid deterioration of health in family caregivers and to enable
them to maintain the care for their partner, relative, or friend with dementia as long as possible.
Currently, there is limited insight into the occurrence of health problems and changes in health-care
utilization in different stages of the care trajectory, while information about this is essential in order
to offer timely support to family caregivers.

Furthermore, studies of health problems in family caregivers have mainly focused on
psychological health outcomes as opposed to physical health outcomes and have used relatively
small and selective study samples without a comparison group. There is a lack of evidence from
large, representative population-based studies regarding the most prevalent psychosocial and
physical health problems of partners caring for a person with dementia, and including a matching
comparison group [14].

The aim of the current study is to provide insight into the prevalence of a wide range of
psychosocial and physical health problems in cohabiting partners of persons with dementia that
occur during the dementia care trajectory. In addition, this study aims to provide information on the
frequency of contacts with the general practitioner (GP) during the dementia care trajectory. The
research questions for this study are:

1. Which health problems are most prevalent among partners of people with dementia in the year
prior to the dementia diagnosis and in the 3 years after the dementia diagnosis and to what
extent do these differ from health problems in comparable partners of persons without
dementia? Does the prevalence of these health problems change over time?

2. How often do partners of people with dementia contact their GP in the year prior to the
diagnosis of dementia and in the 3 years after the diagnosis, does this frequency differ from that
in comparable partners, and does it change over time?

Based on the previous systematic reviews (e.g., [6, 10]), we expected:

e Psychological health problems, including, for example, depression, anxiety, and sleeping
disorders, to be more prevalent in partners of people with dementia than in the comparison
partners (H1);

e Cardiovascular problems and immunity problems to be more prevalent in partners of people
with dementia than in the comparison partners (H2);
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e The GP contact rate to be higher than for the comparison partners (H3).

Materials and Methods

Data from national administrative databases were linked with electronic health record (EHR) data
from GPs. The data covered the year before and the 3 years following the dementia diagnosis. This
time frame was chosen since Dutch data on dementia care trajectories have revealed that
institutionalization in a long-term care facility often takes place approximately 3.5 years after the
diagnosis is recorded in general practice [15].

Data Sources

EHR Data from GPs

Routinely recorded EHR data of GPs participating in the Nivel Primary Care Database (Nivel PCD)
were used to retrieve data on psychosocial and physical health problems
(https://www.nivel.nl/en/nivel-primary-care-database). The Nivel PCD collects pseudonymized EHR
data on approximately 1.7 million individuals (10% of the Dutch population), which are routinely
recorded by a nationally representative network of GP practices (451 for the current study), spread
throughout the Netherlands [16]. This includes data on diagnoses, prescriptions, number of
consultations, and referrals of all the patients who are registered with the participating GP practices.
Diagnoses made by a specialist from a hospital or a memory clinic are also recorded by GPs.
International Classification of Primary Care (ICPC-1) coding is used to code contact diagnoses [17] and
grouped into disease episodes [18]. GPs receive support in coding and feedback on the quality of
recording [19, 20]. In the Netherlands, the GP acts as the “gatekeeper” to specialist care and is
therefore usually the first health-care provider people contact in the case of health problems.
Virtually all Dutch residents are registered with a general practice.

Administrative Data

Data on sociodemographic characteristics, the date of death, and the date of institutionalization
were derived from administrative data sources made available for research by Statistics Netherlands
(Centraal Bureau voor de Statistiek, CBS). Statistics Netherlands is the governmental institution that
is responsible for the processing of statistical population data in the Netherlands. Sociodemographic
characteristics and date of death originated from the Municipal Personal Records Database, covering
all persons residing in the Netherlands. The date of permanent institutionalization was derived from
administrative data for the Dutch national long-term care insurance scheme covering all
institutionalizations (nursing, residential, or psychiatric homes) of all Dutch adults.

Study Population

Partners of Persons with Dementia

Partners of persons born in 1965 or before with a recorded dementia diagnosis (ICPC code: P70)
between 2008 and 2015 were identified in the EHR data. Partners were included based on the
following criteria: living at the same household address, living together with <5 persons at the same
address, and having an age difference with the person with dementia <20 years. Living together with
more than 5 persons at the same address could imply that the person lives in a residential care home
and these cases were therefore excluded (n = 56). If the age difference is <20 years, it is more likely
that the person in question is not the partner of the person with dementia, therefore these cases
were excluded (n = 18). Households with more than 1 person with dementia were also excluded.
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Comparison Group

For every person with a recorded dementia diagnosis, an independent researcher identified, if
available, a maximum of 4 comparison persons without a recorded dementia diagnosis from the
same general practice, in the same age category (5-year intervals), of the same sex, and living with a
partner. A maximum of 4 comparison persons was identified because a large comparison group
increases the reliability of the findings. The partners of these comparison persons were included as
comparison partners in the current study. Neither the comparison persons nor their partners were
diagnosed with dementia during the study period. Both were usually registered with the same
general practice.

Outcomes

Psychosocial and Physical Health Problems

The prevalence of psychosocial and physical health problems was operationalized as a morbidity
or symptom as recorded in the partner’s or comparison partner’s EHR during a specific year. GPs can
use a total of 685 different ICPC codes to record diagnoses that are clustered into 17 ICPC chapters,
reflecting different systems of the human body. In this study, we used 16 ICPC chapters (excluding
the chapter about pregnancy) as health indicators. If significant differences (p < 0.01) were found in
the prevalence of specific ICPC chapters between the partners and comparison partners, further
analyses were conducted to examine whether there were differences between the samples at the
ICPC level within that specific chapter.

Frequency of GP Contacts
The frequency of GP contacts in each year was obtained from the EHRs. Contacts included
medical consultations at the GP’s practice, home visits, and telephone consultations.

Sociodemographics Characteristics

The following sociodemographic characteristics of the persons with dementia and their partners
and of the comparison persons and comparison partners were described: age, gender, and migrant
status. The migrant status was categorized as a Western background (Dutch or Western migration
background) or as a non-Western migration background (Surinamese, Antillean, Aruban, Moroccan,
Turkish, or other non-Western migration background).

Frailty

A frailty index was created for the persons with dementia and the comparison persons in order to
obtain an impression of their health condition. The frailty index was created by screening the GPs’
EHRs for 35 predefined relevant “health deficits” including ICPC codes of diseases and symptoms and
one deficit “polypharmacy” [21]. The proportion of deficits present in an individual resulted in the
Frailty Index score (range 0—1). In accordance with prior studies, people were classified into nonfrail
(3 or fewer deficits; Frailty Index <0.08), pre-frail (4 to 8 deficits; 0.08 <index <0.25), and frail (9 or
more deficits; index 20.25) [22-24].

Date of Death and Date of Institutionalization

The date of death and date of institutionalization of the persons with dementia and their partners
and of the comparison persons and comparison partners were determined to describe the
proportion of persons who moved to a long-term care facility or died during the study period.
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Data Linkage

The GP data were pseudonymized at the source (i.e., the GP practice) and linked to the
administrative data at Statistics Netherlands after being securely transferred by a trusted third party
[16]. Pseudonyms were based on the citizen service number or on a combination of date of birth,
gender, and postal code. The pseudonymized data were made accessible to the researchers through
a secured remote access facility provided by Statistics Netherlands under strict privacy conditions.

Statistical Analysis

Descriptive statistics were calculated to describe the sample characteristics. x* and independent t
tests were used to determine differences between sample characteristics. The prevalence of the 16
ICPC chapters and the frequency of GP contacts were calculated and described per year for both
partners and comparison partners.

To examine whether the prevalence of health problems and the number of GP contacts differed
significantly between the partners and comparison partners and to examine whether the prevalence
of health problems increased or decreased over time, generalized estimating equation (GEE) models
were fitted. GEE models take into account the correlation of different measures within subjects.

For each of the 16 ICPC chapters, a GEE model for binary response variables was fitted, with the
measurement year (continuous ranging from 0 to 3), partner group (partner vs. comparison partner),
and the interaction term measurement year*partner group as predictors.

If a significant difference (p < 0.01, because of multiple testing) was found between partners and
comparison partners in the prevalence of ICPC chapters, GEE models were fitted for all specific
health problems (specific ICPC codes) that fell within those overarching ICPC chapters. Only
significant differences (p < 0.01) in specific health problems that occurred in at least 5% of the
partners were considered relevant and only these differences are therefore reported.

In addition, a GEE model for count response variables was fitted to estimate changes over time in
the number of GP contacts. This model also had the measurement year, partner group, and
measurement year*partner group as predictors.

All analyses were based on study subjects who were registered at a GP practice for at least one
entire follow-up year. All analyses were conducted in SPSS version 15.

[Figure 1] [Table 1]
Results

Sample Characteristics

Figure 1 shows the inclusion of partners and comparison partners per year. A total of 1,711
partners and 6,201 comparison partners were included in the analyses. The mean number of follow-
up years was 2.3 years in both groups (see Table 1). The partners as well as the persons with
dementia were slightly but significantly older than the comparison partners and the comparison
persons without dementia (75.4 vs. 74.3 years and 78.1 vs. 76.8 years, respectively, see Table 1). The
partners had a mean age of 75 and the comparison partners a mean age of 74. In both groups,
almost all of the partners were of Western origin (97 and 98%, respectively). A significantly higher
proportion of the partners of the persons with dementia cared for a frail person than the comparison
partners and a significantly higher proportion of the persons with dementia moved to a long-term
care facility (21 vs. 2%) or died (16 vs. 10%) during the study period than the comparison persons.
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[Figure 2]

Health Problems in Partners and Comparison Partners in the Year before and the Three Years

after Diagnosis

Figures 2 and 3 show that musculoskeletal problems were most prevalent across the years in both
the partner (41-46%) and the comparison partner group (38-40%). Differences between partners
and comparison partners were found for the following health problems:

e Social problems were more prevalent in partners than in comparison partners (OR = 4.98 [95% ClI
=4.27-5.80]; p < 0.01). The prevalence of social problems increased over time in both the
partner and comparison partner group (OR =1.20 [95% Cl = 1.12-1.28]; p < 0.01).

e Within the “social problems” chapter, we found “problems with the illness of the partner” to be
more prevalent in partners than in comparison partners (OR = 10.55 [95% Cl = 8.15-13.67]; p <
0.01). The prevalence increased over time in both the partner and the comparison partner group
(OR=1.26 [95% Cl = 1.11-1.44]; p < 0.01). Furthermore, within this chapter “problems with the
loss/death of the partner” increased over time in the partner group, but remained stable over
time in the comparison partner group (OR =1.47 [95% Cl = 1.28-1.69]; p < 0.01).

e Problems related to the musculoskeletal system were more prevalent in partners than in
comparison partners (OR =1.14 [95% Cl = 1.03—1.27]; p = 0.01). The prevalence remained stable
over time in both groups.

e Respiratory problems increased over time in the partner group (OR = 1.14 [95% Cl = 1.06-1.23]; p
< 0.01), but remained stable over time in the comparison partner group.

e Psychological problems increased over time in the partner group (OR = 1.18 [95% Cl = 1.07-1.31];
p < 0.01), but remained stable over time in the comparison partner group.

e Within the “psychological problem” chapter, “sleep disturbance” increased over time in the
partner group (OR = 1.37 [95% Cl = 1.16-1.63]; p < 0.01), but remained stable over time in the
comparison partner group.

Furthermore, in both partners and comparison partners, a significant increase over the years was
found in the prevalence of general and unspecified health problems (OR = 1.06 [95% Cl = 1.02—1.10];

p < 0.01) and in the prevalence of urological problems (OR = 1.06 [95% Cl = 1.02-1.10]; p < 0.01).

GP contacts in partners and comparison partners in the year before and the 3 years after

diagnosis.

It was found that partners had more GP contacts than comparison partners across the years (B =
0.12 (95% Cl = 0.06—0.18); p < 0.01). Partners had 9-10 contacts per year throughout the study
period, whereas comparison partners had 7—8 contacts per year; see Figures 4 and 5. In addition, the
number of GP contacts increased over time in the partner group but not in the comparison partner
group (B =0.05 [95% CI = 0.01-0.08]; p < 0.01).

Discussion

Reflection on Main Findings

This study provided insight into the most prevalent psychosocial and physical health problems
among persons taking care of their partner with dementia during the year before the dementia
diagnosis was recorded in the GP’s electronic medical records and the 3 years after the diagnosis.
These health problems were compared to the health problems of a matched comparison group.

We found musculoskeletal problems to be the most prevalent type of health problem across all
years in both partners and comparison partners, which is in line with international research that
suggests that musculoskeletal problems are one of the most prevalent health problems in older
people [25]. Musculoskeletal problems were more prevalent overall in partners than in comparison
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partners, which could be related to the provision of family care, but might also be related to
differences in, for instance, the socioeconomic position of the partners and comparison partners.

We expected that psychological health problems, including depression, anxiety, and sleeping
disorders, would be more prevalent in partners than in comparison partners after the diagnosis of
dementia (H1). This hypothesis was partly confirmed, as an increase in the prevalence of
psychological problems, and specifically sleeping problems, over time was found in the partner group
and not in the comparison partner group.

[Figure 3][Figure 4][Figure 5]

Besides sleeping problems, no other specific psychological health problems, such as depression,
were significantly more prevalent in partners than in comparison partners during the year before and
the 3 years after the diagnosis. In contrast, a comparable Dutch study showed that spouses of
persons with dementia were 4 times more likely to be diagnosed with depression than spouses of
persons without dementia [7]. In this study, a cohort of spouses was followed for 6 years, but not
specifically immediately after the diagnosis. It could be that depression in spouses only manifests
several years after the diagnosis, and our follow-up time was too short to detect this. Another
explanation for not finding a higher prevalence of psychological problems might be that GPs are
more likely to label depressive feelings or other psychological problems in partners of persons with
dementia as “problems with the iliness of the partner,” which we found to be more prevalent in
partners than in comparison partners.

We also expected that cardiovascular problems and problems related to immunity would be more
prevalent in partners than in comparison partners after the diagnosis of dementia (H2), as described
in the study of Brodaty and colleagues [6]. No significant differences were found with respect to
cardiovascular problems between partners and comparison partners, but we did find an increase of
respiratory problems in partners over the years that was not found in the comparison partners. The
increase in respiratory problems may be related to immunity problems [6] although this could not be
investigated in the current study.

Third, we expected that partners of persons with dementia would visit their GP more often after
the diagnosis than comparison partners (H3). In accordance with previous research [6, 10], it was
found that during the entire study period partners visited their GP more often than comparison
partners, with a peak in the third year after the diagnosis.

Since the formal diagnosis of dementia is often given after the disease has been manifest for a
while, it is likely that partners already struggle in dealing with dementia before this formal diagnosis
and therefore may visit their GP more often. This possible explanation is supported by the finding
that during the year before the diagnosis, partners visited their GP more frequently for problems
with the illness of the person they were living with than comparison partners.

The increase in the number of GP contacts over the years in partners, which was not seen in the
comparison partners, seems to confirm that caring for a partner with dementia becomes increasingly
demanding over the course of time and may affect the health of the informal caregiver. This
assumption is also supported by the finding that, compared to earlier years, the third year after the
diagnosis shows more health problems that are more prevalent in partners than in comparison
partners.

In addition, we found that social problems, reflecting problems with the disease and loss or death
of the person with dementia, were 3 to 5 times more prevalent in partners than in comparison
partners in the year before the dementia diagnosis and in the 3 years after the diagnosis. The
prevalence of social problems was lowest before the diagnosis and showed a peak during the first
year after the diagnosis, which gradually decreased in the following years. This pattern could be due
to the fact that after the diagnosis, partners face many uncertainties and contact their GP in need of
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support. As the disease progresses over the years, it could be that informal caregivers are somewhat
more prepared for the future or are receiving support by then.

Nevertheless, given the high prevalence of problems with the disease or loss of the person with
dementia in partners compared to comparison partners over the years, partners seem to be in need
of advice or support in relation to the condition of their partner. Earlier survey research already
highlighted this need among family caregivers at all stages of dementia [26].

Strengths and Limitations

An important strength of this study is that a large group of partners of persons with dementia was
followed during several years of the care trajectory and a wide range of psychosocial and health
problems were examined using routine registration data. In addition, we were able to include a large
group of comparison partners with a long follow-up period as well.

Because of the gatekeeping health-care system in the Netherlands in combination with the
comprehensive use of EHRs with guidelines for proper EHR keeping [19] and the possibility of record
linkage with pseudonymized data, it was possible to use existing data to identify and follow-up
partners of people with dementia without increasing the administrative burden for health
professionals.

A limitation of this study is that dementia is likely to be under-recorded in Dutch primary care.
There seems to be a reluctance to record dementia in EHRs if it is not yet officially confirmed by a
medical specialist. This means that it is possible that some of the partners and comparison partners
as well as the partners of the comparison partners might have had dementia but were not yet
diagnosed as such.

A second limitation is that in theory a few cohabiting children might have been included in the
partner group. However, since cohabiting partners were selected based on the criterion that the age
difference with the person with dementia should be <20 years and teenage pregnancies are rare in
The Netherlands, this number would the negligibly low and would therefore not have affected the
outcomes of our study.

Conclusion

The findings of the current study imply that having a cohabiting partner with dementia has
consequences for the caregiver’s physical and psychosocial health. This is reflected by a higher
prevalence of musculoskeletal problems, respiratory problems, psychological problems, and
especially social problems as well as an increase in GP contacts, over the course of multiple years
prior to and following the diagnosis of dementia. In practice, this means that the increase in the
number of people with dementia will be accompanied by an increased appeal to GPs by partners of
people with dementia. Given the finding that partners often visit the GP for problems with the
disease of the person with dementia, timely referral to for instance a case manager dementia for
support is important. Support for partners seems needed throughout the disease trajectory, starting
in the first year after or even before the diagnosis of their relative. This could contribute to the
prevention of overburdening in partners, of which the specific health problems and the increase in
GP contacts as found in this study might be relevant indicators.
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Tables and figures

Figure 1. Flowchart included study subjects.

Selected study subjects.

Number of selected partners: 1,785
Number of selected comparison partners: 6,408

Excluded study subjects because not registered at a GP practice
for at least one entire follow-up year.

Number of excluded partners: 74

Number of excluded comparison partners: 207

L

y

Study subjects who were registered at a GP practice for at least one entire follow-up year and who were therefore included in the analyses.
Number of included partners: 1,711
Number of included comparison partners: 6,201

v

v

v

v

Number of study subjects
registered at a GP practice
the entire year prior to the
diagnosis.

Partners: 1.623

Comparison partners: 5,935

Number of study subjects
registered at a GP practice
the entire first year after the
diagnosis.

Partners: 1,159

Comparison partners: 4,167

Mumber of study subjects
registered at a GP practice
the entire second year after
the diagnosis.

Partners: 718

Comparison partners: 2,594

Number of study subjects
registered at a GP practice
the entire third year after

the diagnosis.

Partners: 363

Comparison partners: 1,276

Table 1. Characteristics of the included partners, comparison partners, persons with dementia, and
comparison persons without dementia

Partners Comparison Persons with Comparison persons
partners dementia without dementia
" 1,711 6,201 1,711 6,201
Female, % 59.1 59.1 41.6 41.0

Age at moment of dementia diagnosis®, (mean * SD); median

Age categories, %

<65
65-74
75-84

=85

Migration background
Western, %

Deceased during study period, %
Follow-up in years, (mean + SD)

10.7
31.8%
43.7
13.8*%

97.3
6

2.3(L1)

Moved to long-term care facility during study period, % -

Frailty index, %
Nonfrail (<0.09)
Pre-frail (0.09-0.24)
Frail (>0.24)

75.4 (8.4)% 76.0

74.3 (8.0); 75.0

1.7
353
445

8.4

97.6
5.1
2.3(L1)

78.1(7.80)% 79.09 76.8 (7.3); 77.7

6 6.7
25.5* 284
49.9*% 53.1
18.6% 11.1

97 97
16* 10
21* 2
14.5% 37.6
70.9* 56.8
14.6* 5.0

* Significantly different from comparison partner/comparison person without dementia based on ¥ or ¢ test and p < 0.05. * For (comparison) partners
and comparison persons with dementia, the moment (date) of diagnosis in the person with dementia was used as reference date.
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Figure 2. Prevalence of health problems in partners of persons with dementia in the year prior to and

the 3 years after the diagnosis.
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Figure 3. Prevalence of health problems in comparison partners in the year prior to and the 3 years
after the diagnosis dementia in the person with whom the comparison couple was matched.
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Figure 4. Mean number (95% Cl) of GP contacts per year in partners of persons with dementia before

and after the diagnosis dementia. GP, general practitioner.
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Figure 5. Mean number (95% Cl) of GP contacts per year in comparison partners before and after the
diagnosis dementia in the person with whom the comparison couple was matched. GP,

general practitioner.
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