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BACKGROUND

The population aging phenomenon of western societies
results in an increase in the number of neurodegenerative
diagnoses. We aimed to examine the differences in daily
emotional and cognitive functioning between patients
with Parkinson disease treated with different methods and
healthy adults of similar age.

PARTICIPANTS AND PROCEDURE

The participants (N = 52) were patients with Parkinson
disease (n = 26) and healthy adults (n = 26) forming the
control group. Daily, cognitive and emotional functioning
were assessed with IADL, BDI II, COWAT and MMSE.

RESULTS
Significant differences (#(50) = 2.89, p = .006) in the dai-
ly functioning between clinical and control groups were

found. The average scores evaluating the daily function of
the patients treated pharmaceutically and surgically dif-
fered significantly (#49) = 3.01, p = .004).

CONCLUSIONS

The study provides confirmation of the differences in the
daily functioning of the patients, taking into account var-
ied treatment. Undoubtedly, further research on this topic
with a larger number of participants is required.
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BACKGROUND

Parkinson disease (PD) is a long-term neurodegen-
erative disorder of the central nervous system that
mainly affects the motor system. The most distin-
guishable symptoms related to the motor system are
slowed movement (bradykinesia), tremor and rigid
muscles. Additionally, various symptoms not related
to the motor system such as anxiety, depression, and
various sleep and cognitive disorders are also fre-
quently mentioned in the literature.

Furthermore, the population aging phenomenon
of western societies results in a notable increase in
the annual number of neurodegenerative diagnoses.
Moreover, the average life expectancy of PD patients
has significantly lengthened. According to the latest
research, over 25% of PD patients live for more than
20 years (Hely, Reid, Adena, Halliday, & Morris, 2008)
after being diagnosed. The underlying factor enabling
patients to live longer is pharmaceutical and medical
technology development, mainly the fact that deep
brain stimulation (DBS) has become much more ac-
cessible in the past 20 years. The DBS method has
been approved by the US Food and Drug Administra-
tion (Gardner, 2013) as a standard procedure in Par-
kinson disease, tremor and dystonia treatment. DBS
is a surgical procedure in which electrical leads are
implanted into the deep brain structure to turn off or
reduce activity of this structure. Then, programma-
ble generators are usually placed underneath the skin
of the chest (Asahi et al., 2014). Nevertheless, treat-
ment can only alleviate the symptoms and increase
the quality of patients’ lives, as Parkinson disease is
not treatable. The current research and clinical trials
mainly focus on the analysis of the neurological as-
pects. Most of the studies of neuropsychological side
effects after deep brain stimulation of the subtha-
lamic nucleus (STN-DBS) report dysfunction in ex-
ecutive functions (ExF), especially in verbal fluency
(Boel et al., 2016; Fasano et al., 2010; Williams et al.,
2011). Our study was designed to clarify the discrep-
ancies in the research addressing the impact of DBS
on the cognitive and emotional of PD patients, con-
sidering the fact that depression often co-occurs with
Parkinson’s disease.

AIM OF THE STUDY

We aimed to examine the differences in daily activi-
ties, emotional condition and cognitive abilities be-
tween patients diagnosed with Parkinson disease who
had received various treatments (only pharmaceutical
therapy [levodopa] or a DBS procedure as well) and
healthy adults of similar age. Motor system disorders
such as slowed movements, tremor or rigid muscles
obviously affect activities of daily living among pa-
tients; therefore we aimed to examine the differences
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between groups in the extent to which patients are
self-sufficient in daily activities (instrumental activi-
ties of daily living — IADL). As depression is the most
frequently occurring disorder, we attempted to exam-
ine emotional functioning of patients, regarding dif-
ferent treatments that patients had received, as well
as healthy participants. Also, various cognitive disor-
ders such as attention deficiency, executive functions
disorders and bradyphrenia are commonly present in
Parkinson disease. Therefore, we also strived to estab-
lish the differences in the level of cognitive disposi-
tion between the clinical and control groups. Studies
also provide evidence for impairments in the sponta-
neous production in speech in patients with PD, es-
pecially in action concepts (Humphries et al., 2019).
Additionally, we investigated the differences in ver-
bal fluency between the participants, as the decrease
in the ability of the spontaneous enumeration of the
words in a given category is one of the frequently
mentioned side-effects of the deep brain stimulation
procedure. The literature provides evidence that the
decline of cognitive functioning in Parkinson disease
also disrupts the daily functioning of the patients
(Johnson, Lui, & Yaffe, 2007; Mehta, Yaffe, & Covin-
sky, 2002; Stuck et al., 1999). In addition, motor system
disorders significantly diminish patients’ abilities to
independently fulfil more complex activities of daily
living (Johnson et al., 2007). Therefore we aimed to es-
tablish whether there is a relationship between verbal
fluency and the assessment of instrumental activities
of daily living. The depression symptoms along with
lower mood can also impair the ability to manage and
complete numerous daily activities. The gradual loss
of the ability to perform everyday activities triggers
lower mood, and consequently it promotes the devel-
opment of depression. Hence, we aimed to investing
whether there would be a relationship between de-
pression and the IADL and, if so, what the strength
and the direction of this relationship would be.

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

We recruited participants (n = 26) diagnosed with
Parkinson disease among members of the non-profit
organization for PD patients and their families in Po-
land. Our sample was represented by patients from
Gdynia, Warsaw and Cracow. Inclusion criteria were:
diagnosed idiopathic Parkinson disease, received
only pharmaceutical therapy or DBS procedure as
well, lack of co-occurs dementia, ready to provide
consent to use data and participate in research. Indi-
viduals who failed to meet these requirements were
not included in our study. In order to establish the
control group, we invited to participate in our study
adults of similar age and education level yet with-



out any neurological disorders. We found no signifi-
cant differences in terms of age of the participants
(#(50) = 1.80, p = .077), number of gender representa-
tives (x*(1) = .70, p = .402) or the educational level of
the participants (x*(2) = 4.06, p = .131).

CLINICAL SAMPLE

In our clinical sample (n = 26) the following groups
were established according to the treatment meth-
ods patients had received. In the first group (n = 14)
were patients who had only received pharmaceutics;
the second group was represented by the patients
whose pharmaceutical treatment had been supple-
mented with the deep brain stimulation procedure
(n = 12). Once more, the sample was balanced in
the number of gender representatives, there was an
equal number of women (n = 13) and men (n = 13)
and no significant differences in the education level
were found, y*(1) = 1.33, p = .249. Approximately
54% of the participants in the clinical group held an
academic degree, 35% of the patients had secondary
education and 11% acquired professional education.
The participants of our study were M = 63.42 years
old (SD = 8.09). The average duration of the Par-
kinson disease was M = 12.08 years (SD = 6.14) and
M = 5.50 years (SD = 2.91) had passed since patients
had undergone the DBS surgery. The vast majority of
patients (n = 10) had undergone surgery to implant
a stimulator into the subthalamic nucleus.

CONTROL GROUP

In the present study healthy adults (n = 26) were
included in the control group. Even though it was
quite unbalanced in terms of gender representatives,
62% of the control sample were females (n = 16) and
38% males (n = 10), yet the difference was not statisti-
cally significant (x*(1) = 0.70, p = .402). The average age
of the healthy participants was M = 67.78 (SD = 9.25).
The education level details were as follows: 27% of the
participants held an academic degree, 50% had sec-
ondary education and the remaining 23% had profes-
sional education. The additional condition that was
met before including anyone in the control group was
a score on the MMSE scale equal to at least 23 points.
It was necessary in order to eliminate possible demen-
tia among the participants in the control group.

MEASURES

Instrumental Activities of Daily Living. To assess to
what extent patients are self-sufficient in everyday
living we used in our study the standardized scale
Instrumental Activities of Daily Living (IADL; Rock-

wood et al., 2005). The original scale presents excellent
reliability, measured using Cronbach’s o (& = .99) and
the test-retest method (.93) (Edwards, 1990; Ormel,
Rijsdijk, Sullivan, van Sonderen, & Kempen, 2002).

Beck Depression Inventory. Aiming to evalu-
ate the emotional condition of the participants, we
also applied the Beck Depression Inventory (BDI II),
a method that is commonly used for the screening
test, enabling one to evaluate the severity of the de-
pression symptoms. The psychometric properties of
the Polish adaptation conducted by Lojek and Stan-
czak (2019) revealed excellent reliability, Cronbach’s
o = .93 in the clinical group and o = .91 in the control
group. What is more, a satisfactory test-retest result
was achieved (.86).

Controlled Oral Word Association Test. In order to
assess the cognitive functioning of the participants,
we used the Controlled Oral Word Association Test
(COWAT). The procedure of the COWAT requires
patients to enumerate as many words as they can
starting with a given letter (to evaluate the phonemic
verbal fluency) or belonging to a particular catego-
ry (which allows semantic verbal fluency to be as-
sessed). The score of the COWAT is calculated as the
total number of words from both trials and defined as
word production (WP) (Jodzio, 2006).

Mini-Mental State Examination. For the global as-
sessment of the cognitive abilities we used the Mini-
Mental State Examination (MMSE). The MMSE scale
consists of 30 questions. The examination procedure
lasts about 5 minutes and allows one to appraise sev-
eral cognitive abilities such as orientation in time and
space, attention and concentration, calculation, short-
term memory, constructional praxis and language
abilities (naming, reading, writing) (Stanczak, 2010).
The maximum score one can achieve is 30 points. Ac-
cording to the research findings, a number of points
less than 24 may indicate dementia (Treder & Jodzio,
2013).

In addition, to ascertain some basic demographic
information an authorial questionnaire was con-
structed, including questions about gender, age,
educational level, marital status and the place of
residence. Additionally, the version dedicated for the
clinical group contained questions about whether one
is taking medicaments containing levodopa (L-DOPA)
on a regular basis, the number of years the disease had
lasted and when the DBS took place (if applicable).

PROCEDURE

In the present study, the same procedure was applied
to each participant. At the start, each participant was
invited to the same laboratory office ensuring the
deletion of possible distractors and ensuring com-
fortable conditions throughout the study procedure.
No benefits were offered. At first, the researcher had
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provided each participant with the basic information
about the aim and specific details of the study. Sec-
ondly, the researcher emphasized the confidentiality
of the collected data and the possibility to end par-
ticipation in the study at any time. Next, each partici-
pant was asked to sign the written consent form for
participation in the study. The form included the in-
formation that the obtained results will only be used
for scientific purposes, and that receiving feedback
about the results of the whole study is possible upon
request. Next, participants assigned to the control
group (n = 26) and those from the clinical group who
had received only pharmaceutics (n = 14) were asked
to complete the MMSE scale. Taking into considera-
tion that patients classified for surgical treatment
are routinely diagnosed for dementia (due to its fre-
quent co-occurrence with Parkinson disease) we did
not ask subjects who underwent the DBS procedure
to complete the MMSE. Then, all of the participants
completed the Instrumental Activities of Daily Liv-
ing, and after that the Controlled Oral Word Associa-
tion Test. Finally, participants were asked to complete
BDIII. At the end, the researcher asked each partici-
pant to fill in the authorial questionnaire including
questions about basic sociodemographic data.

RESULTS

Firstly, using R language and environment for statisti-
cal computing (R Core Team, 2019) data were tested
against normality. A logarithmic transformation
of a variable reflecting IADL results was necessary.
A new, transformed variable was used in all further
analysis. All the necessary descriptive statistics are
provided in Table 1. To address the research question,
whether there is a relationship between depression
and the IADL and if there is an association between
verbal fluency and the assessment of instrumental ac-
tivities of daily living, a correlation analysis was per-
formed. The analysis indicates a moderate, positive
relationship between verbal fluency measures, r. = .52,

Table 1

95% CI [.17,.76], p = .009 as both tests measure simi-
lar aspects of the executive functions. What is more,
the analysis revealed a moderate negative correlation,
r,= —.46, 95% CI [-.72, -.08], p = .052, between IADL
and BDI II. Presumably, depression symptoms such as
lack of motivation and insomnia are conducive to the
patients being less independent and self-sufficient in
daily activities. The remaining correlation coefficients
were not statistically significant in either the clinical
sample or in the control group. The values of correla-
tion coefficients suggest a rather weak relationships
between variables (see Appendix 1 and 2).

In order to establish the differences between the
two groups in the extent to which patients are self-
sufficient in daily activities and what the differences
in patients’ emotional functioning are, independ-
ent means tests were applied. Also, Student’s #-test
was applied to investigate differences in verbal flu-
ency between the participants in the two groups.
The IADL scores were significantly lower among
PD patients, #50) = 2.89, p = .006. In the present
study, results of the Beck Depression Inventory were
not significantly different between the two groups,
#(50) = 1.32, p = .195. What is more, there were no sig-
nificant differences in the COWAT test, regardless of
the phonemic (#50) = 0.03, p = .974) or semantic flu-
ency (#(50) = 1.41, p = .165) between the clinical and
control group. In the next step we decided to perform
a one-way independent analysis of variance. Tak-
ing into account the rather small sample size, use of
a parametric method might seem disputable. Yet, con-
sidering the results of the normality tests performed
on our data, and the fact that ANOVA is a generally
robust method, our choice appeared to be justified.
The three groups were established according to the
treatment methods patients had received, pharma-
ceutics only (n = 14) or medicaments enhanced with
the DBS surgery (n = 12) compared to the control
group (n = 26). Prior to testing the ANOVA model,
in order to answer the research question, we tested
age differences between three groups, F2, 49) = 3.85,
p = .028. The Tukey HSD test indicates a significant

Means and standard deviations in analysed sample (N = 52)

Clinical sample

Control group

n=26 n=26
Min Max M SD Min Max M SD
IADL 16 27 24.65 2.99 23 27 26.50 0.95
COWAT . 5 21 13.69 4.17 5 20 13.65 4.36
(phonemic verbal fluency)
COWAT (semantic verbal fluency) 6 26 15.96 5.90 3 33 18.46 6.86
BDI 11 1 26 11.35 6.84 9 24 8.81 7.09

Note. IADL - Instrumental Activities of Daily Living, BDI Il — Beck Depression Inventory, COWAT — Controlled Oral Word Associa-

tion Test.
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difference (p = .023) between patients receiving only
pharmaceutics (M = 67.77) and patients who under-
went surgery (M = 59.75). The means of IADL were as
follows: M = 25.07, SD = 3.20 among patients receiving
only pharmaceutics, and M = 24.17, SD = 2.79 among
patients who underwent DBS, whereas the average
score in the control group was M = 25.50, SD = 0.95.
The means differed significantly, F2, 49) = 4.55,
p = .015. The planned comparisons of the means re-
vealed that the means of IADL of patients treated
pharmaceutically and surgically differed significantly
(#(49) = 3.01, p = .004). The average scores of the Beck
Depression Inventory were not significantly different
F(2, 49) = 1.31, p = .278. Neither the phonemic verbal
fluency (F(2, 49) = 0.25, p = .780) nor semantic verbal
fluency (2, 49) = 0.99, p = .381) significantly differed
among patients receiving varied treatments.

DISCUSSION

The present study was designed and conducted to
deepen the characteristics of daily functioning, emo-
tional state and cognitive abilities of patients diag-
nosed with Parkinson disease. What is more, we
aimed to investigate the differences in the above-
mentioned areas between individuals receiving
various treatment methods and healthy adults. Such
studies play a vital role in differential diagnosis devel-
opment, enabling one to identify possible differences
between patients with the same diagnosis. Similar
significant differences in the daily functioning of
the PD patients have been reported by Lorencowicz
(2012), suggesting that Parkinson disease remarkably
hinders the ability to independently fulfil daily tasks.
In the mentioned study, it was suggested that elderly
people of the same age, yet not suffering from Parkin-
son disease, are far more self-sufficient in housekeep-
ing, cooking or doing the grocery shopping. However,
there were no significant differences in the daily liv-
ing activities between PD patients treated pharmaco-
logically and with DBS. Possibly, the self-assessment
procedure of IADL might not provide a complete and
objective evaluation (Shulman et al., 2006). Surpris-
ingly, in our study, there were no significant differ-
ences between control and clinical groups in terms
of depression symptoms severity. Furthermore, there
were no significant differences in the emotional state
between PD patients who had received various treat-
ments. Possibly, the participants in our clinical sam-
ple were not suffering from depression. The average
score on BDI II in the analysed clinical sample was
M = 11.35, SD = 6.84. Yet, it is worth considering the
following interpretation of the average scores of
BDIII based on the meta-analysis: 0-13 minimal or no
depression, 14-19 mild depression, 20-28 moderated
depression, 29-63 severe depression. What is more,
a systematic review of the inventory suggests that the

general cut-off point for a minimal depression is 14.06
(von Glischinski, von Brachel, & Hirschfeld, 2018).
However, the meta-analysis can only be considered
as a general guideline, as it was performed on data
regarding patients diagnosed for depression without
co-occurring neurodegenerative disorders compared
to our study. In the present study we analysed the
BDI II scores according to the following guidelines,
0-11 minimal depression, 12-19 mild depression,
20-25 moderate depression, 26-63 severe depression,
provided by the authors of the Polish adaptation of
BDIII (Lojek & Stanczak, 2019). According to a meta-
nalysis (Slaughter, Slaughter, Nichols, Holmes, & Mar-
tens, 2001) in approximately 42% of cases, depression
co-occurs with Parkinson disease. What should also
be mentioned is the selection method used in our
study. Most of the participators were members of the
non-profit organizations for sufferers and provid-
ing them with support. Particularly, social support is
a crucial factor preventing depression development
(Michalska-Lesniewicz & Gruszczynski, 2010). Pos-
sibly, other psychological factors also influenced the
results of the study. In the study of Mohseni, Iran-
pour, Naghibzadeh-Tahami, Kazazi, and Borhaninejad
(2019) the authors consider the meaning in life and
its significant relationship with resilience, which are
associated with better psychological adaptation and
a lower level of depression in the elderly.

A vast amount of research proves the decrease of
verbal fluency resulting from deep brain stimulation
surgery. Unexpectedly, the present results indicate
insignificant differences in the verbal fluency be-
tween PD patients treated with different methods, as
well as between the control and clinical group. Ap-
parently, the procedure of the COWAT test engages
numerous cognitive capacities, especially executive
functions and working memory capabilities. There-
fore, it is likely that in general, cognitive abilities of
the individuals participating in our study were quite
high. Importantly, numerous non-profit organiza-
tions for the PD patients provide various training,
enabling maintenance of cognitive abilities. It is cru-
cial to conduct a replication of the study, recruiting
a larger number of participants, and controlling the
possible confounding variables such as participation
in the cognitive abilities’ training. Additionally, the
study conducted by Herrera, Cuetos, and Ribacoba
(2012) reported differences in the phonemic fluency
between PD patients on and off medication. When
patients were off, they generated fewer words, com-
pared to when they were on dopamine medication.
The insignificant differences between the clinical and
the control group in our study may also be a conse-
quence of the insufficient statistical power and the
significant differences in terms of age of the partici-
pants. However, the results reflect the clinical real-
ity and the fact that younger patients are classified
for deep brain stimulation surgery more often. What
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should be emphasized is that patients declared for
DBS surgery are routinely diagnosed for dementia,
as its co-occurrence with Parkinson disease disquali-
fies patients from the surgery. Therefore, we did not
ask participants who had undergone the surgery to
complete the MMSE. However, dementia could have
developed during the treatment process. Eliminating
dementia among patients in the course of DBS treat-
ment is troublesome in practice, as it may require re-
peated usage of the same or very similar diagnostic
methods. The reiterated usage of the comparable tests
is likely to blur the diagnosis or result in appearance
of the practice or boredom effects. Our study has the
advantage of careful selection of the participants,
scrutinized methodological choices and the high ap-
plicability of the results, for practitioners as well as
researchers. Attention should be drawn to the fact
that the participants we had recruited to the control
group were similar in age and educational level and
the sample was balanced in terms of gender, to ensure
elimination of possible interference in verbal fluency
test results (Szepietowska & Gawda, 2011). We would
also like to highlight the fact that the procedure was
standardized for all of the participants. What is more,
the methodology was designed in a way that mini-
mizes boredom or fatigue. In conclusion, the present
study revealed significant differences in the daily
functioning between participants in the clinical and
control group. The participants in both groups were
in a good emotional state. Statistical analysis suggests
no significant differences in the level of verbal fluency
between the individuals in the two groups. No rela-
tionship was discovered between the daily activities
and verbal fluency. What is more, in the present study
no significant differences in the cognitive abilities,
emotional state or daily living activities between PD
patients receiving only medicaments and those who
had undergone the DBS surgery were found. The av-
erage sample size, and the lack of replications should
be mentioned as the crucial limitations of the study. It
would be reasonable to conduct a replication includ-
ing a larger number of participants. Moreover, add-
ing a controlling variable (on/off medication) among
the patients may considerably improve the findings,
providing us with an important insight. Finally, in the
forthcoming research, emphasis should be put on the
control of possible confounding variables such as par-
ticipation in cognitive abilities’ training.
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APPENDIX 1

Means, standard deviations, and correlations with confidence intervals in clinical sample (n = 26)

Variable M SD 1 2 3

1. COWAT (phonemic verbal fluency) 13.65 4.36

2. COWAT ( e verbal 18.46 6.86 527

semantic verba uency)
[.17,.76]

3. BDIII 8.81 7.09 .26 -.06
Carla Was, [-.15, .58] (.44, .34]
Aleksandra 4. JADL 1.42 0.02 -.06 -.01 -.46"

Obuchowska [-.44, 34]  [-.40,.37] [-.72, -.08]

Note. Values in square brackets indicate the 95% confidence interval for each correlation. The confidence interval is a plausible
range of population correlations that could have caused the sample correlation (Cumming, 2014). *p < .05,**p < .01.

APPENDIX 2

Means, standard deviations, and correlations with confidence intervals in control group (n = 26)

Variable M SD 1 2 3

1. COWAT (phonemic verbal fluency) 13.69 4.17

2. COWAT o 15.96 5.90 39

semantic verbal fluency)

[-.00, .67]

3. BDIII 11.35 6.83 .08 -.05
[-.32,.45] [-.43,.34]

4. 1ADL 1.39 0.06 .35 .38 -.31
[-.05,.65] [-.00,.67] [-.63,.08]

Note. Values in square brackets indicate the 95% confidence interval for each correlation. The confidence interval is a plausible
range of population correlations that could have caused the sample correlation (Cumming, 2014). *p < .05,**p < .01.

174 HEALTH PSYCHOLOGY REPORT



