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Abstract 

Background: Due to the complexity of the provision of care for people with dementia, pain assessment and man‑
agement is still considered to be lacking. An optimal way to support frontline staff in providing pain assessment and 
management for people with dementia living in nursing homes has not yet been identified. The success of support‑
ing interventions seems dependent on contextual factors in the nursing homes. This study, therefore, analyzes the 
feasibility of a nurse‑led training intervention, using repeated on‑site case studies, in modifying pain intensity and 
frequency in people with dementia.

Methods: Using a quasi‑experimental design, we undertook a multi‑center study of nurse‑led training in pain 
management, with subsequent on‑site case studies. Healthcare workers from 3 nursing homes assessed pain in 164 
residents with dementia over 147 days. We used mixed‑effect growth curve models with spline regression to analyze 
the data.

Results: We found that on‑site case studies support frontline staff with pain management and assessment. Repeated 
reflection in case studies led to significantly longer pain free intervals (from 4.7 at baseline to 37.1 days at second 
follow‑up) and decreased frequency of pain events (OR 0.54 at first follow‑up and 0.43 at second follow‑up). However 
no trends regarding pain intensity could be found. Therefore, on‑site case studies may be valuable for improving pain 
frequency and pain‑free intervals over time.

Conclusion: This feasibility study shows the potential of on‑site support for frontline nursing home staff. On‑site case 
studies may also affect health outcomes in people with dementia. However, the complexity of dementia care neces‑
sitates the management of a broader range of needs.

Trial registration: The study was retrospectively registered on the tenth of January 2017 with the German registry of 
clinical trials (DRKS00009726).

Keywords: People with dementia, Pain management, Nursing home, Work‑based learning, Work‑related learning

Background
In nursing homes, 60–80% of people with demen-
tia experience pain regularly [1]. As such, pain man-
agement for people with dementia often becomes a 
trade-off between treating pain, adressing the secu-
rity concerns of the nursing home staff, and avoid-
ing pain exacerbation [2]. Additional barriers to the 
treatment of pain in people with dementia living in 
nursing homes are identified by two main factors [1]: 
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the suitable administration of pharmacological and 
non-pharmacological interventions, and difficulties 
in interprofessional collaboration in planning care 
between family members, frontline staff, physicians, 
and other nursing home staff. Nursing and medical 
care for people with dementia living in Swiss nursing 
homes is delivered not only by registered nurses but 
also health care associates, interns and vocationally 
trained nurses [3] which are referred to as frontline 
staff. Frontline staff in nursing homes, who are respon-
sible for symptom management, often lack the knowl-
edge and time to engage in symptom identification 
and management. Gilmor-Bykovsky et  al. [4] describe 
a model for the behaviour of frontline staff regard-
ing their responses to suspected pain in people with 
dementia - the “response certainty of pain” model. 
In everyday care, frontline staff experiences varying 
degrees of certainty regarding suspected pain. Espe-
cially when initially suspecting pain in people with 
dementia, frontline staff tends to conceptualize sus-
pected pain as a change in behaviour. These situations 
are seldom responded to with pain relief intervention 
trials [4], despite current guidance and evidence [5].

Staffing levels, funding, and quality management 
regulations vary widely among Swiss nursing homes 
[3]. Continuous staff education in nursing homes 
poses unique challenges. On one hand, Swiss nurs-
ing home staff fluctuation oscillates around 11% [3], 
rendering one-time educational sessions futile in 
the long term. On the other hand, as Surr et  al. [6] 
described, instructions and workshops for nursing 
home staff are usually plagued by absenteeism or staff 
time restrictions. Moreover, educational interven-
tions for pain management in the form of sessions or 
workshops have failed to prove their long-term effi-
cacy according to Adam et  al. [7] in other settings 
and Tsai et al. in dementia care [8]. Bedside coaching 
and interventions may mitigate organizational chal-
lenges in the nursing home setting [6]. An on-site, 
tailored approach may help with knowledge transla-
tion from theory to practice [6]. The coaching in pain 
management for frontline staff should be individu-
ally tailored to each institution and the people with 
dementia’s situations [6], since context and situations 
can be considered complex [6, 8]. However, follow-up 
evaluations of the long-term sustainability of educa-
tional interventions related to pain management are 
rarely available [7].

Therefore, we developed and tested the feasibility of 
a two-phase, nurse-led on-site case study intervention 
to improve pain management in people with dementia 
living in nursing home [9].

Methods
Study design
This multi-center feasibility study with nurse-led inter-
ventions used a quasi-experimental research design. Here 
we partially report on our trial outlined in the protocol 
published previously [9]. The process evaluation con-
ducted with qualitative methods is reported separately.

Setting and sample
We conducted this study at three Swiss nursing homes 
in the cantons of Zürich and Thurgau. A convenience 
sample of 164 patients were observed for 147 days over 
a total study duration of 425 days or until they were 
censored. People with dementia were recruited for this 
study if they lived in one of the three nursing homes and 
had a dementia diagnosis in their records or symptoms 
of dementia as evidenced by the minimum data set. 
The minimum data set items: comatose status, short-
term memory, ability to make decisions, making self 
understood and eating performance were assessed [10, 
11] with the nursing homes to determine people with 
dementias’ eligibility for the study.

The intervention was aimed at frontline nursing home 
staff, including registered nurses and healthcare assis-
tants, interns, and those in other nursing roles. To par-
ticipate, frontline staff had to be 18 years or older and 
had to have been employed at the respective nursing 
home for at least a year prior to the study. Furthermore, 
they had to be employed at least a part-time equivalent 
of 30% and adequate spoken and written language skills 
in order to participate in the study. The previously pub-
lished study protocol presented the sample-size and sta-
tistical power considerations for our event history and 
multilevel analyses [9].

Primary endpoints
The pain frequency, pain intensity, pain episode dura-
tion, and pain-free intervals—as measured or derived by 
the “Beurteilung von Schmerz bei Demenz” (BESD; the 
German version of the Pain Assessment in Advanced 
Dementia Scale [PAINAD]) scores—were assessed by the 
participating frontline staff at least once daily, and over 
24  h at suspected pain events, during the three 49-day 
periods [12]. Like with most observational scales for pain 
assessment in dementia also with BESD, there is no true 
certainty if the observed individual is in pain or not [13]. 
BESD demonstrated high levels of inter-rater and retest 
reliability and was developed for use with patients with 
advanced dementia [14–16]. It covers five categories to 
observe (breathing, negative vocalization, body language 
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and consolability) with three manifestations each (e.g. 
none = 0 to severe = 2) [12]. BESD scores are calculated 
based on observations during care and range from 0 to 
10, with a cut-off at 2 points indicating mild pain [17].

Data collection
Data were collected by trained frontline staff during all 
shifts when pain was suspected or at least once a day. 
They filed their observations during a baseline period 
(T0) and two follow-up periods (T1 and T2) these are 
illustrated regarding absolute time in Table 1.

As mentioned above, BESD scores were assessed by 
the participating frontline staff at least once daily and at 
suspected pain events. In addition, the sociodemographic 
data of the people with dementia enrolled in this study 
were obtained via the minimum data set. Since each 
observation period spanned 49 days data for 147 days 
was analyzed.

The two-part intervention was delivered for 49 days 
after baseline and again after the first follow-up. After 
the first intervention cycle and before T1, there was 
an observation-free period of 60 days. There was also 
an observation-free period of 119 days between the 
second intervention cycle and T2. Therefore, for each 
nursing home, the total study duration amounted to 
430 days.

Intervention
The nurse-led intervention was divided into two parts: 
(1) an on-site training workshop for frontline staff, and 
(2) on-site case studies and individual coaching with 
the frontline staff. Intervention elements are detailed in 
Table  2. The two part intervention was designed by the 
research team around best practice recommendations for 
the advanced nursing process [18–20] without user or 
patient involvement.

The two-hour training workshop was conducted on-
site by external clinical nurse specialists trained in geri-
atric and palliative care and aimed to train frontline staff 
in systematic pain assessment. The on-site coaching was 
designed to guide the frontline staff in systematic pain 
management, including systematic charting. The case 
studies were related to bedside coaching and communi-
cation training, to support interdisciplinary communi-
cation about pain and symptom management in people 
with dementia. The on-site team took fifteen to sixty 
minutes to discuss pain and symptom management and 
their observations during caregiving with the interven-
tion nurse. Before suggesting prescription changes to the 
team, the intervention nurse conferred with an on-call 
geriatrician during the coaching intervention.

Ethical considerations
The Zürich cantonal ethics committee and the ethics 
committee of Eastern Switzerland (2016-0001) consid-
ered this study at registration a quality improvement pro-
ject without the need for informed consent. Nonetheless, 
participating people with dementia and their legal repre-
sentatives were asked to provide written informed con-
sent. The study was registered with the German registry 
of clinical trials (DRKS00009726).

Analysis
We fitted mixed-effect growth curve models with Stata 
15.1, using spline regression with five knots to estimate 
the adjusted course of pain frequency, pain intensity, 
and pain-free interval duration. Because the data were 
derived from repeated measures, had multiple levels, and 
had nested factors (e.g., people with dementia nested in 
departments, nested in nursing homes), a simpler model 
may not produce unbiased and precise estimates [22]. 
The data were checked for linearity, additivity, and nor-
mality, and no issues were found. Missing data stemmed 
from attrition (i.e. deaths) which the models where 
adjusted for. We adjusted the models for nursing homes, 
age (centered at the mean), sex, number of previous pain 
events, and deaths during the study period. To assess the 
course of pain frequency by nursing home, we included 
interaction terms based on the spline knots, with the 
nursing home variable as a fixed effect. In addition, 
patient-specific random effects were included to capture 
potentially correlated observations for the same person 
with dementia (i.e., clustering due to repeated measure-
ment). Similar models, in which splines were replaced 
with period-specific dummy variables, were estimated for 
both the baseline and follow-up periods.

Results
The average age of people with dementia included in 
this study was 85.5 years (standard deviation [SD] = 8.5 
years), and 72% of the participating people with demen-
tia were female. The resulting data set contained 20,084 
observations (Table  3). During the study, the attrition 
rate was 29.9%. In total, 839 observations indicated pain 
events, and in 73.2% of the people with dementia, pain 
was observed at least once. On average, the people with 
dementia experienced 5.3 (± 7.6) pain events per day.

Frontline staff sociodemographics were captured at 
T1 and T2 and are described in Table 4. No data on staff 
turnover was collected during the study.

Frequency of pain
The probability of a pain event significantly decreased in 
all nursing homes over the 147 days of observation. The 
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declining pain event probability was most considerable 
from the baseline to the first follow-up (T1; Fig. 1). Dur-
ing both follow-ups, the odds of experiencing pain com-
pared to the baseline were significantly lower (p < .01), 
with an odds ratio of 0.54 at T1 and an odds ratio of 0.43 
at T2. However, the nursing homes were heterogeneous 
in the frequency of pain events, even after controlling for 
the factors described above. The estimated model’s Wald 
test was significant (p < .001), at χ2(6) = 132.1.

Pain intensity
Pain intensity did not show any trends over time, either 
overall or among individual nursing homes (Fig. 2). The 
adjusted pain intensity (i.e., BESD score) for people with 
pain events oscillated around 5 out of a possible 10. Dif-
ferences between the nursing homes were not significant 
over time. Furthermore, covariates such as age, sex, fre-
quency of previous pain events, and death during the 
study showed no significant effect. The estimated model’s 
Wald test was significant (p < .05), at χ2(12) = 26.05.

Pain‑free interval duration
We observed a significant overall trend, indicating 
longer pain-free intervals occurring during the 147 
days of observations. The pain-free interval duration 
was adjusted as described above (see Fig.  3). This was 
analog to models with three time periods. For example, 

in nursing home I, the corrected pain-free intervals esca-
lated significantly (p < .01), from 4.7 days during the base-
line to 19.2 days at T1 and 37.1 days at T2. The model 
equates to a substantial and significant increase of pain-
free days. For nursing home II, the pain-free interval 
duration increase was similar. However, nursing home 
III did not show a significant increase between the base-
line and T1 but did show a significant increase between 
the baseline and T2. Overall, the number of adjusted 
pain-free days increased significantly from the base-
line (4.6 days) to T1 (15.1 days) and T2 (35.9 days). The 
estimated model’s Wald test was significant (p < .001), at 
χ2(12) = 334.18.

Discussion
Our study of pain assessment training and bedside 
coaching demonstrated a substantial reduction in pain 
events. Pain intensity, however, remained unchanged 
after the intervention. In addition, the duration of pain-
free intervals increased after the intervention, supporting 
our hypothesis. Therefore, we conclude that structured 
and systematic tools for the observation of those caring 
for people with dementia are needed. There is also a need 
for continuous on-site training and coaching to enable 
effective care for people with dementia living in nursing 
homes.

Table 3 Sample description

Nursing home

I II III Total
Number of people with dementia (n) 46 69 49 164

Age in years (mean [SD]) 83.1 [8.2] 86.6 [8.9] 86.2 [8.0] 85.5 [8.5]

Female (n [%]) 27 [60.1] 53 [76.8] 37 [75.5] 118 [72.0]

Number of observations (n) 5,576 8,715 5,793 20,084

Attrition / deaths (n [%]) 18 [39.1] 19 [27.5] 12 [24.5] 49 [29.9]

Table 4 Frontline staff sociodemographics

Nursing home

I II III Total
Number of staff (n) 67 85 70 222

Age in years (mean [SD]) 45 [12.6] 46.9 [11.4] 46.4 [10.5] 46.4 [11.5]

Work experience (mean [SD]) 15.6 [9.2] 16.3 [10.5] 17.4 [11.5] 16.4 [10.4]

Female (n [%]) 63 [94] 76 [89.4] 60 [85.7] 199 [89.6]

Registered nurses (n [%]) 25 [37.3] 39 [45.9] 24 [34.3] 88 [39.6]

Nursing associate professionals (n [%]) 16 [23.9] 10 [11.8] 13 [18.6] 39 [17.6]

Health care assistants (n [%]) 26 [38.8] 36 [42.4] 33 [47.1] 95 [42.8]
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The on-site case study intervention applied in this 
research proved feasible, as it mitigated specific organi-
zational challenges in delivering continued education and 
knowledge translation. A specific contextual challenge 
identified was the high degree of fluctuation in frontline 
staff—with a turnover rate of about 20% [3] — making 
the constant re-education of staff necessary. Further-
more, the study staff had direct links to frontline staff, 
allowing them to obtain feedback on implementation 
outcomes quickly and informally.

Regarding pain management, the results of our study 
seem to confirm the response certainty of the pain 
model [4] as a critical mechanism for frontline staff 
engaging in pain management. Rababa [23], based 
on the response certainty of the pain model, declared 
a need for the direct feedback and assistance of expe-
rienced clinicians to facilitate pain management in 

people with dementia. Tenured nurses can assist in 
complex cases and foster action by triggering symp-
tom management interventions [24]. Anderson [24] 
suggested that rounds (i.e., regular case reviews) could 
complement case studies to remind frontline staff of 
the need for pain assessment and to foster positive 
reinforcement. The personal delivery of training for 
frontline staff has also proven promising because it 
allows for training content to be better tailored to the 
local staff roles and setting resources [11]. Anderson 
et al. [24] and Zúñiga et al. [25] further proposed hav-
ing experienced clinicians assist local staff to enable 
pain and palliative care interventions. They further 
included rounds (i.e., regular case reviews) to remind 
staff of certain assessment and intervention protocols 
and as a means of positive reinforcement, sustaining 

Fig. 1 Course of pain event probability by nursing home over 147 days, with 95% confidence interval (CI). A: All nursing homes; B: nursing home I; 
C: nursing home II; D: nursing home III.
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organizational change by allowing good clinical exam-
ples to be highlighted and praised.

However, in studies such as the current one, the inter-
vention nurse in charge of administering training and 
coaching faces a high degree of complexity due to hav-
ing to cover the many facets of symptom management 
in people with dementia. For example, because people 
with dementia may suffer from symptoms other than 
pain, guidance for gerontological palliative symptom 
management must also be available. Furthermore, when 
a patient’s care plan changes, recommendations must 
be adapted to the local resources accordingly. Addition-
ally, polymedication is prevalent in among people with 
dementia [26], and systematic, comprehensive medi-
cation reviews are rarely undertaken [3]; these require 
the intervention nurse to also have pharmacological 
knowledge.

Limitations
The projected sample size could not be retained 
because the attrition rate was higher than anticipated 
based on previous trials in comparable populations. 
Furthermore, causal inference from our feasibility 
study is not advisable because the overall observation 
period was comparably short and because the design 
employed herein it is not as rigorous as an experi-
mental design with clear-cut treatment and control 
groups. Moreover, the early presence of the coaching 
intervention nurse during the initial training before 
baseline may have shifted the intervention effect for-
ward. As such, the baseline period may not have been 
entirely intervention-free, making it difficult to assess 
the effect of the intervention; for example, the sharp 
drop in pain scores in the baseline period may have 
been a result of this early intervention. Last, despite 
the promising results regarding the reduced pain 

Fig. 2 Course of pain intensity (i.e., BESD score) by nursing home over 147 days, with 95% CI. A: All nursing homes; B: nursing home I; C: nursing 
home II; D: nursing home III.
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frequency and longer pain-free intervals, there was no 
decrease in pain intensity, indicating suboptimal pain 
management.

Conclusion
Personally delivered training among frontline staff, 
regardless of their role and educational background, 
may support care teams and increase team members’ 
confidence by making feedback more easily obtain-
able [6]. Direct input and assistance from an experi-
enced clinicians helps in facilitating pain management 
in cases where the response certainty of the pain model 
for people with dementia is unclear [4, 23]. In day-to-
day practice, tenured nurses are in a unique position to 
improve the quality of care provided through knowl-
edge translation [27].
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