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Abstract

Aim Quality of life is an essential outcome parameter in geriatric research and presents an important indicator for the evalu-
ation of care treatments. The present study analyses potential impact factors on health-related quality of life (HRQOL) of
nursing home residents (NHR) who are in pain.

Methods Data came from the cRCT ‘PIASMA’. Statistical analyses of 146 respondents were carried out by multiple linear
regressions based on the EQ-5D index (Euroquol Quality of Life) as dependent variable. Potential impact factors were
applied and categorised in five blocks: pain intensity and interference (according to the Brief Pain Inventory), intervention
effect, sex and age, pain-related diagnoses, and scales regarding depressive symptoms and cognitive impairment (based on
the Geriatric Depression Scale and the Mini-Mental State Examination).

Results On average, residents showed a pain intensity of 18.49, a pain interference of 29.61, a MMSE score of 22.84, a GDS
score of 5.65 and an EQ-5D index of 0.52. Residents with more diagnoses, more depressive symptoms, and a higher pain
interference showed a significantly reduced HRQOL.

Conclusion Findings underline the importance of identifying and applying treatment options for both pain (especially inter-

ference) and depressive disorders to maintain HRQOL of NHR.
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Introduction

Quality of life has become an essential issue in geriatric
research and an important indicator for the evaluation of
care treatments and healthcare policies [1-3]. Many previ-
ous studies have shown that pain is a relevant factor influ-
encing health-related quality of life (HRQOL). Pain affects
all aspects of daily life (e.g. quality of sleep, mobility) and
therefore, most domains of HRQOL. Extent, duration, acute-
ness, intensity, affectivity, and meaning of pain determine
type and strength of the effect of pain on HRQOL [2, 4-6].
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Pain is a central problem in the geriatric population, espe-
cially in nursing home residents (NHR) [5—7]. Next to pain,
NHR frequently have multiple diseases and depressive dis-
orders, which are also known to lower HRQOL [1, 7, 8]. The
empirical evidence regarding the relationship of pain and
HRQOL of NHR is still limited especially when considering
other co-determinants [3, 5, 7]. Therefore, further research
and a broader understanding of the multidimensional impact
of pain on HRQOL of NHR is needed to provide indica-
tions for target-group-specific treatment and finally, main-
tain, restore or improve the HRQOL of NHR [3, 5, 7]. The
present study addresses this issue and adds further evidence
on influencing factors concerning HRQOL of NHR who are
in pain. Moreover, analyses include the rarely addressed, but
important factor ‘pain interference’ [4, 7].
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Methods
Data and procedures

Data of 146 residents came from the cluster-randomised
controlled trial (cRCT) ‘PIASMA’ (2016-2018) [9], which
included 15 randomly selected nursing homes in Bavaria,
Germany. The intervention comprised an educational pack-
age in pain management for nurses (i.e. education of pain
nurses and pain care assistants, web-based training and qual-
ity circles). The inclusion criteria for NHR were: Being at
least 60 years old, living permanently in the facility, and giv-
ing informed consent to participate. Residents with limited
German language skills, living with congenital multiple dis-
abilities, acute diseases or finding themselves in life-threat-
ening situations were excluded. Residents were initially
screened with the Mini-Mental State Examination (MMSE,
German). The number of correct answers were transferred
into a summary score, which ranged from 0 [maximum cog-
nitive impairment (CI)] to 30 points (no CI) [10]. NHR were
stratified into two groups of CI: NHR able to perform self-
assessment (no/mild or moderate CI; MMSE score: 10-30)
and NHR not able to perform self-assessment (severe CI;
MMSE score: 0-9) [11]. The present study focused on
residents who were able to perform self-assessment! and
reported to be in pain at the moment of survey. Details on
selected and analysed cases are shown in Fig. 1.

Measures

The EQ-5D-3L Questionnaire (German) was applied to
measure the HRQOL. Next to a visual analogue scale (VAS),
which presents the respondents’ self-rated health state (from
0= ‘worst imaginable health state’ to 100 = ‘best imaginable
health state’), the EQ-5D-3L comprises five dimensions with
three levels each (no, some, extreme problems). To com-
pute a single summary index (EQ index) with the endpoints
‘worst imaginable health state’ (=0.02) and ‘best imaginable
health state’ (= 1) the visual analogue scale valuation tech-
nique was used [12—14]. Although the EQ-5D-3L was not
specifically constructed for people with CI, several studies
proved its applicability for people with dementia and insti-
tutionalised older adults [15-18].

The validated Brief Pain Inventory (BPI, German) was
used to measure pain [19]. The BPI assesses pain in terms
of intensity and interference. Pain intensity was computed
as a summary index out of four items (worst, least, aver-
age, current pain), each rated on the numeric rating scale

! Separate analyses of the two different MMSE-groups (MMSE score
10-18 and MMSE score 19-30) were not possible due to the small
sample size of the group MMSE score 10-18.
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SELECTED AND ANALYSED CASES

Initial sample
n=714 residents

v
Excluded:
MMSE score 0-9

n=223 residents

v
Excluded:
Resid ents with no pain/missing
n=253 residents

v
Selected:
MMSE score 10-30 and in pain
n=234 residents
v

Excluded:
Missing cases/score values
n=388 residents

v
Analysed:
Valid cases
n=146 residents

Fig. 1 Included cases

(0 = no pain; 10 = pain as bad as you can imagine). The
pain interference summary index represents seven items
regarding interference on daily activities due to pain on a
ten-point rating scale (O =no interference; 10 =interferes
completely).

Depressive symptoms were assessed by the Geriatric
Depression Scale (GDS, German) [20]. GDS consists of 15
dichotomous items and measures symptoms for depression
during the last seven days. GDS results in a score between
0 and 15 points, whereby a higher score indicates more rel-
evant signs of depression and a cut-off > 5 points was inter-
preted as non-ignorable [21].

Gender, age, and pain-related diagnoses were extracted
from nursing documentation. Next to the specific pain-
related diagnoses (i.e. neuropathy, tumour, musculoskeletal
disorders, chronic wounds and diabetes), each resident’s
number of documented diagnoses was computed.

Analyses

Statistical analyses were carried out using IBM SPSS 24.0
applying multiple linear regressions [Ordinary Least Squares
(OLS)] to predict the EQ index. Independent variables were
generated within two models: The first model (basic model)
included variables, which had been identified as relevant
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Table 1 Included predictors per block in OLS-regressions
Block Predictors and rationale
Pain (interference and intensity) as main predictor [2, 4, 5]
2 Intervention effect: Since the PIASMA-study was a cRCT, analyses were adjusted for the intervention effect
(time X group interaction)
3 Age and gender* are frequently discussed as predictors for HRQOL [2, 3]
Pain-related diagnoses*: Many studies declare that chronic diseases and comorbidities influence HRQOL
[1,7, 8]. Hence, confirmed diagnoses (i.e. neuropathy, tumour, musculoskeletal disorders, chronic
wounds, diabetes) were included
5 Depressive symptoms and cognitive impairment are phenomena known to affect HRQOL [1, 3, 5, 7, 22, 23]

*Extracted from nursing documentation, according to current medical definitions (ICD)

OLS ordinary least squares, cRCT cluster-randomised controlled trial; HRQOL health-related quality of life

impact factors for HRQOL in previous studies (find refer-
ences for each factor in Table 1). The indicators were struc-
tured hierarchically into five blocks (Table 1), whereby vari-
ables of each block were added simultaneously.

The second model (final model) referred to the results of
the first model. Indicators were selected based on effect size
(#), p value, and collinearity statistics [i.e. variance inflation
factor (VIF), tolerance and condition index] of each factor
and the adjusted R? of the overall model.

Results
Sample

In total, 146 residents were analysed (Fig. 1). The average
age was 82 years, and one-third was male. 42% of the partic-
ipants had musculoskeletal disorders, approximately a fifth
had a tumour, whereas 12%, 13% and 15% had neuropa-
thy, diabetes and chronic wounds, respectively. The average
pain intensity was 18.49 (indicating ‘moderate pain’), and
the mean pain interference index was 29.61. On average,
respondents had an MMSE of 22.84 (indicating ‘mild CI”).
The mean GDS score was 5.65 (indication ‘mild-to-mod-
erate depression’). Most residents had problems with pain/
discomfort and mobility (97.2% and 83.5%, respectively),
the fewest with anxiety/depression (45.2%). The average EQ
VAS was 55.13 and the mean EQ index 0.52. Details are
shown in Table 2.

OLS models

Predictors listed in Table 1 were blockwise and hierarchi-
cally selected in five steps. A comparison of all steps of
the basic model showed that the adjusted R? of the fifth

step was significantly better than that of the other steps
(F change statistics <0.001). Hereafter, assumptions for
OLS regression analysis including casewise diagnostics,
linearity, homoscedasticity, independence, and normal-
ity of residuals of the last step of the basic model were
tested. According to these tests, the last step of the basic
model fulfilled all assumptions except for the boundaries
for leverage and condition index. The objective then was
to find a reliable model with a condition index below 30.0
and without influential outlying values of the independent
variables (Table 3).

Therefore, six predictor variables (i.e. pain intensity,
pain interference, intervention effect, neuropathy, number
of diagnoses and depressive symptoms) were included into
the final regression model. Once again, the last step was
significantly better at predicting the outcome variable than
the other steps (F change <0.001). Analyses showed that
main assumptions were not violated but casewise diag-
nostics showed influential data points that deviated from
leverage boundaries. Elimination of these cases led to
the very final model (last step of the final model) (Fig. 2;
Table 3, bold).

The very final regression model (Table 3, bold) showed
significant predictors for HRQOL in NHR and explained
32.4% of variance, which represents a substantial part of
the explained variation according to Cohen [24]. Whereas
pain interference affected HRQOL in all models, pain
intensity showed no significant influence. After adjusting
for the intervention effect, the impact of pain interference
was reduced minimally (step 2). Adding ‘number of diag-
noses’ (step 4) increased the influence of pain interfer-
ence. Although pain interference remained a significant
predictor for HRQOL, adding ‘depressive symptoms’ in
step 5 decreased the influence of pain interference. There-
fore, residents with more diagnoses (f=—0.171, p <0.05),
more depressive symptoms (f=—0.348, p<0.001), and a
higher pain interference (f=—0.274, p <0.05) showed a
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Table 2 Characteristics of included respondents

Participant characteristics and predictors

Age mean+SD (n)
Gender male %,,;;4 (1)
Diagnoses (multiple response) % cases ()
Musculoskeletal disorders
Tumour
Chronic wounds
Diabetes
Neuropathy
Pain intensity index [0—40] mean+SD (n)
Pain interference index [0~70] mean +SD (n)
MMSE score [10-30] mean +SD (n)
GDS score [0—-15] mean +SD (n)

81.55+9.74 (146)
349 (51)

41.8 (61)

18.5 (27)

15.1(22)

13.0 (19)

11.6 (17)
18.49+7.23 (146)
29.61 + 16.02 (146)
22.84+4.90 (146)
5.65+3.66 (146)

Outcome EQ-5D-3L ‘quality of life’

EQ descriptive system (1) No problems

Some problems Extreme problems

Mobility %,,iq (146) 16.4
Self-care %, (146) 39.0
Usual activities %,,;;q (146) 315

Pain/discomfort %,,;q (146) 2.7
Anxiety/depression %, ;4 (146) 54.8
EQ index [.02—1] mean +SD (n)
EQ VAS [0-100] mean+SD (n)

80.1 3.4
48.6 12.3
50.7 17.8
75.3 21.9
40.4 4.8

52+.24 (146)
55.13+21.51 (134)

SD =standard deviation, n=sample size, MMSE =Mini-Mental State Examination, GDS = Geriatric Depression Scale, EQ =EQ-5D-3L (Eurog-

uol Quality of Life), VAS =visual analogue scale

significantly lower HRQOL. Moreover, the implemented
educational intervention had a positive impact on HRQOL
of the NHR ($=0.173, p <0.05).

Discussion

Findings show that pain interference, depressive symp-
toms and number of pain-related diagnoses significantly
decrease HRQOL of NHR. These findings converge with
the results of previous studies and constitute further evi-
dence that pain is of great significance for HRQOL [1-5,
8, 22, 23]. Regarding pain-related items, it is apparent
for both research and practice that interference seems to
be more important for HRQOL than intensity. Moreover,
single-specific pain-related diagnoses have no signifi-
cant influence on HRQOL after adding further independ-
ent variables, whereas presence of multiple pain-related

@ Springer

diagnoses lowers HRQOL of residents significantly.
Healthcare professionals should, therefore, pay special
attention to individuals with multiple pain-related dis-
eases. The significant influence of depressive symptoms
on HRQOL supports previously stated claims to consider
psychological aspects, since depression is often comor-
bid with pain [6, 7]. An adequate multidisciplinary treat-
ment of pain, but also of depressive disorders seems to be
essential to maintain or improve HRQOL of NHR. Since
a significant intervention effect on HRQOL was observed,
nursing-related education concerning pain management
should explicitly be considered in further geriatric care.
Moreover, previous studies showed that HRQOL can be
conceptualized as a psycho-social construct [8, 25]. Fur-
ther determinants, e.g. relations to family or friends, may
have increased the model’s explained variance. Additional
potential impact factors like polypharmacy and other diag-
noses [23] should also be examined in future research.
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Table 3 OLS models: predictors of quality of life (EQ index)

Basic model

Final model

Tolerance VIF y/] Tolerance VIF /3
1 Constant (B) 790 703
Pain intensity index (0—40) 677 1.476 —.196* 564 1.772 .005
Pain interference index (0-70) 677 1.476 — 334k 564 1.772 — 446%**
2 Constant (B) 774 .681
Pain intensity index (0—40) 674 1.484 —.210* 563 1.777 -.010
Pain interference index (0-70) 677 1.476 — 334k 564 1.772 — 44 5%
Intervention group (0/1) 992 1.008 .163* 996 1.004 .210%
3 Constant (B) 557 -
Pain intensity index (0-40) 674 1.484 —211%* — - -
Pain interference index (0-70) .639 1.566 —.204%* - - -
Intervention group (0/1) 977 1.024 161* - - -
Age (60-105) .846 1.182 .084 Age and gender had no
Male (0/1) 877 1.140 167+ significant impact
4 Constant (B) .604 739
Pain intensity index (0—-40) .644 1.552 —.175% .555 1.800 —.031
Pain interference index (0-70) 575 1.738 —.325%* 564 1.774 — 45]%**
Intervention group (0/1) 923 1.083 158 954 1.048 181
Age (60-105) 790 1.266 .064 - - -
Male (0/1) .802 1.246 1412 - - -
Neuropathy (0/1) 534 1.871 307%#* Deleted because of
missing correlation
Tumour (0/1) 751 1.332 101 - - -
Musculoskeletal disorders (0/1) 463 2.161 .160 - - -
Chronic wounds (0/1) .663 1.508 —.057 - - -
Diabetes (0/1) 927 1.079 .008 - - -
Number of diagnoses 255 3.924 —.260° 924 1.082 —.144
5 Constant (B) 893 814
Pain intensity index (0-40) 632 1.582 —.174% 552 1.812 —.064
Pain interference index (0-70) 551 1.814 —.260%* 476 2.101 —.274%
Intervention group (0/1) 914 1.094 .145% 954 1.049 173*
Age (60-105) 751 1.332 .013 - - -
Male (0/1) 795 1.257 117 - - -
Neuropathy (0/1) 531 1.884 .309%* Deleted because of
missing correlation
Tumour (0/1) 713 1.403 .088 - - -
Musculoskeletal disorders (0/1) 430 2.326 134 - - -
Chronic wounds (0/1) .660 1.515 —.039 - - -
Diabetes (0/1) 915 1.093 .035 - - -
Number of diagnoses 242 4.137 —.281* 918 1.089 —.171%
MMSE score (0-30) .875 1.143 —.095 - - -
GDS score (0-15) 812 1.231 —.246%* 785 1.273 — 348
Condition index 45.733 11.323
Adjusted R? 0.344° 0.324°
Durbin-Watson statistic 1.635 2.133
Studentized residual All cases between All cases between — 3.0 and 3.0
—.3.0and 3.0

Centered leverage value
Cook’s distance
Homoscedastic

Normally distributed

Linearity

3 cases>.178
All cases< 1.0
Approved via scatterplot

Approved via KS-test
(p>.05)

Approved via scatterplot

All cases <.090

All cases <1.0

Approved via scatterplot
Approved via KS-test (p >.05)

Approved via scatterplot
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Table 3 (continued)

OLS ordinary least square, EQ EQ-5D-3L (Euroquol Quality of Life), VIF variance inflation factor, f beta coefficient, B intercept, MMSE Mini-
Mental State Examination, GDS Geriatric Depression Scale, R? coefficient of determination, KS-test Kolmogorow—Smirnow test, bold very final

model -> used for interpretation

*p value < 0.05; **p value <0.01; ***p value <0.001
ap value<0.10

bF change statistics <0.001

°F change statistics <0.001

BASIC MODEL

FINAL MODEL

Pain

.. N Intervention effect
* Pain intensity index

= Pain interference index

Gender and age

Pain
* Pain intensity index
= Pain interference index

Intervention effect

Pain-related diagnoses
* Neuropathy 4
= Number of diagnoses Quality of life

= Gender v
" Age Quality of life
EQ index
Pain-related diagnoses
* Neuropathy
= Tumour
= Musculoskeletal
disorders

* Chronic wounds
* Diabetes
* Number of diagnoses

EQ index

Depressive symptoms
= GDS score (depressive
symptoms)

Cognitive impairment and depressive symptoms
= MMSE score (cognitive impairment)
= GDS score (depressive symptoms)

Fig. 2 Basic and final model of included predictors of quality of life (EQ index). EQ EQ-5D-3L (Euroquol Quality of Life); MMSE Mini-Mental

State Examination; GDS Geriatric Depression Scale

The authorized ethics committee (Ludwig-Maximilian
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vided informed consent and could withdraw from the study
at any time on request.
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