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ABSTRACT
. Introduction: Appropriate information about the ability of patients with Parkinson
Article info: . disease (PD) to perform cognitive instrumental activities of daily living (IADL) is
Received: 17 Feb 2020 : necessary. The present study aimed to assess the psychometric properties of the Persian
First Revision: 16 May 2020 : version of the Penn Parkinson daily activities questionnaire-15 (PDAQ-15).
Accepted: 28 Jun 2020 Methods: A total of 165 knowledgeable informants of PD patients completed the
Available Online: 01 Sep 2022 . PDAQ-15. The clinical dementia rating scale, Hoehn and Yahr staging, hospital anxiety

and depression scale (HADS), and Lawton IADL scale were used in the study. Internal
consistency and test-retest reliability were evaluated by the Cronbach a coefficient and
intraclass correlation coefficient (ICC), respectively. To examine the dimensionality
of the questionnaire, exploratory factor analysis was used. The construct validity was
assessed using the Spearman rank correlation test. To assess the discriminative validity,
PDAQ-15 scores were compared across cognitive stages.

Results: The PDAQ-15 showed strong internal consistency (the Cronbach 0=0.99) and
test-retest reliability (ICC= 0.99). Only one dimension was identified for the PDAQ-
15 in the factor analysis. There was a strong correlation between PDAQ-15 with the
depression domain of the HADS scale and the Lawton IADL scale (rs=|0.71-0.95|).

Keywords: . The correlation of PDAQ-15 with the anxiety domain of the HADS scale was moderate
Psychometric properties :  (rs=0.66). Discriminative validity analysis showed that the PDAQ-15 has significant
Parkinson disease, Cognition, :  power to discriminate between PD patients across cognitive stages.

Instrumental activities of the

> ) . Conclusion: These results suggest that the PDAQ-15 is a valid and reliable PD-specific
daily living, Persian version

instrument and can be useful in clinical and research settings.
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Highlights
« Cognitive impairments affect the ability to perform daily activities in patients with Parkinson disease (PD).

* The Penn Parkinson’s daily activities questionnaire-15 (PDAQ-15) is a suitable tool to assess daily cognitive func-
tion in patients with Parkinson disease.

» The PDAQ-15 has discriminated well between patients with Parkinson disease across cognitive stages.

Plain Language Summary

Parkinson disease (PD) is one of the most common diseases in the elderly. Cognitive impairment is the main problem in PD
that affects the patients’ abilities to perform activities of daily living and leads to disability and suffering for their caregivers.
Occupational therapists, as the key members of the rehabilitation team, evaluate and treat patients in their daily activities to
enhance their independence. The tools for measuring daily activities play an important role in assessing the level of functional
independence and promoting new cognitive therapies in these patients. Therefore, the present study aimed to prepare a Persian
version of the Penn Parkinson’s daily activities questionnaire-15 (PDAQ-15) questionnaire for people with PD in Iran. In
this study, we evaluate the ability of patients with Parkinson disease with different cognitive levels. Our results showed that this
questionnaire is a suitable tool to assess the cognitive and daily function of patients with PD. It is hoped that the results of this
study help target and plan cognitive therapy strategies for PD.

1. Introduction

ne of the common and important non-mo-

tor symptoms of Parkinson disease (PD)

is a cognitive impairment that causes

disability, worsens quality of life (QoL),

and increases patients’ mortality and their

caregivers’ burden (Auclair-Ouellet et al.,
2017; Leung et al., 2015). There is one classification for
cognitive deficits in PD, ranging from mild cognitive
impairment (PD-MCI) to PD Dementia (PDD). Patients
with PD-MCI are at great risk of developing PDD (Fed-
erico et al., 2017). Reports from the Movement Disorder
Society indicate that 26.7% of PD patients are PD-MCI
type and 30% to 40% PDD (Dancis & Cotter, 2015). The
cognitive domains affected during PD include attention,
memory, visuospatial abilities, and executive functions
(Siciliano et al., 2017). These cognitive deficits impact
instrumental activities of daily living (IADLs), such as
driving, financial skills, and medication management,
and PD patients with dementia have more functional
limitations (Fernandez-Bobadilla et al., 2017; Martin et
al., 2013; Ruzafa-Valiente et al., 2016).

One of the therapeutic interventions in PD is the iden-
tification of cognitive impairments to improve the pa-
tients’ functions (Brennan et al., 2016a). Therefore, an
instrument to assess functional changes related to cog-
nitive impairment can improve clinical management
and evaluation of new cognitive therapies in PD (Bren-

nan et al., 2016a; Kulisevsky et al., 2013). Also, IADL
measurement scales can improve rehabilitation services.
Among the rehab professionals, occupational therapists
are the key members who help PD patients with the res-
toration, maintenance, and promotion of participation in
meaningful activities (Foster & Hershey, 2011; Soltan-
mohamadi et al., 2014).

Several scales are used to measure IADLs but do not
consider the specific features of PD, including cogni-
tive impairments (Brennan et al., 2016a). Only two pub-
lished functional scales have been specifically designed
to assess IADL in PD: the Parkinson disease cognitive
functional rating scale (PD-CFRS) and the Penn Parkin-
son’s daily activities questionnaire-15 (PDAQ-15). The
PD-CFRS is a PD-specific questionnaire that takes 5
minutes to complete and has 12 items sensitive to mild
cognitive impairment that was administered to a knowl-
edgeable informant (KI) in the interview. This scale
provided appropriate validity and reliability in the initial
validation study (Brennan et al., 2016b). The initial ver-
sion of PDAQ was designed in 2015 in the United States
by Laura Brennan et al. This tool uses the item-response
theory (IRT) methodology to assess board range of cog-
nitive IADL functions in PD. The average time required
to complete the 50-item PDAQ is 10-15 min; therefore,
the PDAQ-15 version was prepared as a brief instrument
of the IADL function (Brennan et al., 2016b).
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The reasons for choosing the PDAQ-15 for psycho-
metric properties analysis were its advantages over the
PD-CFRS. For example, PDAQ-15 is derived from the
original 50-item version, which used IRT in the devel-
oping process. Also, the strong psychometric proper-
ties of the original version in a large sample of patients
is another reason for the superiority of the PDAQ-15
(Brennan et al., 2016b). Due to the lack of cognitive
IADL scales in PD among the Iranian population, the
present study aimed to measure the validity and reli-
ability of the PDAQ-15.

2. Materials and Methods
Study subjects

Recruited PD patients (n=165) were a convenience
sample of outpatients referred to a neurology clinic in
the center of Tehran City, Iran, with the highest number
of referrals from all over Iran. The inclusion criteria were
as follows: standard criteria for idiopathic PD (Hughes,
Daniel et al., 1992) based on the two neurologists’ diag-
nosis; those who had an educated key informant (KI),
such as a spouse, child, paid caregiver, or other indi-
viduals that have daily contact with the patient available
to complete the PDAQ-15 being in levodopa on-state;
absence of causes that were interfering with cognitive
status (e.g., other neurological disorder, brain surgery,
psychosis, medications, etc. ) by a brief semi-structured
interview with KI and patient.

Study procedure

The translation and face and content validity of the
PDAQ-15 has been described in detail (Nikbakht et al.,
2018), and the following steps were performed for the
present study. Initially, all required information, includ-
ing demographic characteristics and clinical assessments
such as age, education, gender, age of onset, disease du-
ration, Levodopa equivalent daily doses (LEDD), Do-
pamine Agonist (DA), clinical dementia rating (CDR),
Hoehn and Yahr (H&Y), hospital anxiety and depres-
sion scale (HADS), PDAQ-15, and Lawton IADL scale
were identified. Then, to examine convergent validity,
PDAQ-15, and Lawton IADL were completed by a key
informant (one person) for each participant. The Law-
ton IADL scale was scored based on functional deficit
due to cognitive loss, not physical dysfunction. The only
investigator involved in rating the CDR was blinded to
the obtained scores by Kls in completing the PDAQ-15
and the Lawton IADL scale. To assess the test-retest reli-
ability, the PDAQ-15 was completed by the same KI for
the second time after two weeks. All assessments were

September & October 2022 Volume 13, Number 5

conducted in one day while in the levodopa on-state.
Evaluations were performed in a quiet room in the clinic,
and patients were given sufficient time to complete the
questionnaire.

Assessments

The PDAQ is a PD-specific questionnaire comprising
15 items completed by a KI of a PD patient. Each item
contains a question about the level of difficulty in per-
forming an IADL by a PD patient and was scored based
on KI rating on the following scale: “none,” “a little,”
“somewhat,” “a lot,” and “cannot do.” Scores ranged
from 0 to 4 for each item (total score range=0-60), with
higher scores indicating better cognitive IADL function.
The PDAQ-15 demonstrated strong psychometric prop-
erties across cognitive stages (Brennan et al., 2016b).

Lawton IADL scale is a valid and reliable instrument to
assess the ability to perform more complex activities of
daily living. The Lawton measures 8 domains of cook-
ing, telephone use, shopping, financial management,
housekeeping, doing laundry, using transportation, and
handling medication, which scored from 0 to 8. Low
scores indicate low function or dependency, and high
scores indicate high function or independence. This scale
can be administered by either a questionnaire or in a 10
to 15 minutes interview. The answers can be provided by
either the patient, KI, or caregiver. Each ability assessed
by Lawton depends on physical and cognitive function.
This scale can be scored in different ways, depending
on the purpose of the evaluation and how the informa-
tion is used (Graf, 2008; Lawton & BRODY, 1970). The
Lawton IADL scale has already been used in PD studies
(Cahn et al., 1998; Christ et al., 2013; Rasovska & Rek-
torova, 2011) and has shown good ability to be a valid
and reliable instrument for the assessment of IADL in
the Persian version (Soltanmohamadi et al., 2014).

The CDR is a valid and reliable scale to rate six do-
mains associated with dementia: memory, orientation,
judgment and problem-solving, community affairs,
home and hobbies, and personal care. This scale uses
a semi-structured interview with the subject and his/
her family. In rating each of these domains, the assess-
ment should be on the patient’s cognitive ability to
function in these areas, not because of physical frailty.
Although the CDR was developed primarily for use in
patients with Alzheimer disease, adjusted CDR cut-off
scores for patients with PD have provided and shown
acceptable validity (Morris, 1997). The CDR classi-
fies PD patients as having normal cognition (PD-NC)
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(CDR=0), PD-MCI (CDR=0.5), or PDD (CDR>1)
(Wyman-Chick & Scott, 2015).

The H&Y is a widely used clinical rating scale. On
this scale, 5 levels are defined to determine the sever-
ity of PD progression. For example, level 1 indicates
normal status, and level 5 indicates the use of a wheel-
chair (Mehdizadeh et al., 2019).

The HADS is a brief and widely-used 14-item scale
to measure current anxiety and depression in non-
psychiatric hospital patients. The HADS has indepen-
dent subscales for anxiety and depression. Scores on
each scale range as follows: normal (0-7), mild (8-
10), moderate (11-14), and severe (15-21) (Zigmond
& Snaith, 1983). The Persian version of HADS has
demonstrated high validity and reliability (Montazeri
et al., 2003). Since anxiety and depression are two of
the most important factors involved in the cognitive
status of PD patients, they were evaluated in this study
(Kulisevsky et al., 2013).

Statistical analysis

Descriptive statistics, including means, percentages,
and standard deviations, were calculated for demograph-
ics and clinimetric characteristics. The Shapiro-Francia
test was used to assess the data distribution, and the re-
sult showed that a total score of PDAQ-15 was not nor-
mally distributed. Acceptability was assessed, consider-
ing ceiling and floor effects at a level <15% (McHorney
& Tarlov, 1995). The acceptable range for skewness is
from —1 to +1 (Hays et al., 1993).

To assess the internal consistency of the PDAQ-15,
the Cronbach alpha coefficient (with values > 0.70 con-
sidered adequate) was calculated (Lohr, 2002). To in-
vestigate the relationship between items, the inter-item
correlation method was measured, considering a corre-
lation coefficient>0.2 acceptable (Piedmont, 2014). The
values>0.20 were considered standard thresholds to de-
termine the corrected item-total correlation (Streiner et
al., 2015). The test-retest reliability was checked for total
score using the intraclass correlation (ICC) coefficient,
considering ICC above 0.70 as adequate reliability (Ter-
wee et al., 2007).

The standard error of measurement (SEM) was calcu-
lated to assess the precision of the PDAQ-15. The variety
of the score in repeating the measurement is determined
by SEM. In the SEM=SD V(1-rxx) formula, SD is ob-
tained from the first assessment total score, and rxx is the
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ICC from the test-retest. The SEM<1.2 SD was consid-
ered acceptable in our study (Taghizadeh et al., 2018).

To check the dimensionality of the PDAQ-15, the ex-
ploratory factor analysis (principal component analysis)
with varimax rotation (eigenvalues >1) was carried out
(Gorsuch, 1997). Convergent validity was assessed us-
ing the Spearman rank correlation test to examine the
correlation between the total PDAQ-15 score with the
Lawton IADL scale and HADS. Coefficient values<0.30
were considered weak, 0.30-0.70 moderate, and > 0.70
strong correlation (Simon, 2006).

Discriminative validity analysis was assessed using the
Kruskal-Wallis test and Cohen’s d effect size to determine
the ability of the PDAQ-5 to differentiate between PD
cognitive stages. A Cohen’s d effect size of 0.2, 0.5, and
0.8 indicate small, medium, and high magnitude of differ-
ence between stages, respectively (Husted et al., 2000).

3. Results

Table 1 presents the demographic information and clin-
ical characteristics for all participants (165 PD patients)
and by cognitive diagnosis based on CDR score (i.e.,
normal cognition, MCI, or dementia). The CDR results
were 45.5% PD-NC (n=75), 30.3% PD-MCI (n=50),
and 24.2% PDD (n=40).

The ceiling and floor effects for the total PDAQ-15
score were 18.2% and 7.9%, respectively, and the skew-
ness was -1.15. The PDAQ-15 showed high internal
consistency (the Cronbach alpha=0.99; no item im-
proved the Cronbach alpha if removed). The inter-item
correlation of the PDAQ-15 ranged from 0.90 to 0.99.
The corrected item-total correlations coefficient ranged
from 0.94 for item 9 (How much difficulty does the pa-
tient currently have remembering new information like
phone numbers or simple instructions?) to 0.98 for item
3 (How much difficulty does the patient currently have
counting the correct amount of money when making
purchases?) (Table 2). The ICC for the total PDAQ-15
score for test-retest was high (0.99; 95% CI). The SEM
of the PDAQ-15 was 1.89 (1/2 SD value=9.46).

Factor analysis for the PDAQ-15 with varimax rotation
showed only one component (eigenvalue=14.22; total
variance=94.81; Kaiser-Meyer-Olkin=0.96; Bartlett’s
sphericity test; P<0.001).

The correlations of the total PDAQ-15 with the Law-
ton IADL scale and depression domain of HADS scores
were 0.95 and -0.71, respectively, indicating strong
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Table 1. Sample demographic and clinical characteristics

MeaniSD/%
Variables
PD-NC (n=75) PD-MCI (n=50) PDD (n=40) Total (n=165)
Age (y) 59.50+9.75 64.90+8.06 70.82+8.82 63.88+10.08
Education (y) 10.89+4.81 8.0245.32 6.4245.85 8.93+5.53
Gender Male 70.7 64 55 64.8
Age of onset (y) 52.88+11.1 57.18+10.13 62.75+9.28 56.57+11.09
Disease duration (y) 6.65+5.21 7.72+5.48 8.02+5.53 7.30+5.37
LEDD (mg/day) 690/534339.25 706.37+466.70 649.15+321.07 685.30+376.81
On DA 10.7 30 10 16.4
1 53.3 12 25 28.5
2 30.7 44 32.5 35.2
H&Y 3 10.7 24 12.5 15.2
4 0 0 27.5 6.7
5 5.3 20 25 14.5
HADS anxiety 7.25%5.29 9.58+4.62 15.40+4.93 9.93+5.95
HADS depression 5.53+4.41 9.54+5.68 16.55+5.37 9.41+6.68
Lawton IADL scale 7.74+0.43 6.10+0.61 2.82+2.06 6.05+2.25

LEDD: total levodopa equivalent daily dose; DA: dopamine agonist; H&Y: Hoehn & Yahr; HADS: Hospital Anxiety and Depression

Scale; IADL: instrumental activities of daily living.

convergent validity. The correlation between the total
PDAQ-15 score and the anxiety domain of HADS was
-0.66, which indicates a moderate association.

PDAQ-15 scores for PD-NC, PD-MCI, and PDD are
presented in Table 3. The Kruskal-Wallis test analysis
showed a significant difference between PD cognitive
stages for PDAQ-15 (P<0.001). PDAQ-15 had a mod-
erate-high effect size (ES=0.62) in the separation of the
PD-NC from PD-MCI, high effect size in separation of
the PD-MCI from PDD (ES=0.88) and PD-NC from
PDD (ES=0.93).

4. Discussion

The present study aimed to describe the psychometric
properties of PDAQ-15. It should be noted that this ques-
tionnaire has not yet been validated in other cultures, so
the initial PDAQ-15 validation study by the Brennan et

al. was the only available study we had to compare to
ours (Brennan et al., 2016a, 2016b).

We have found that PDAQ-15 is a valid and reliable
instrument to assess cognitive IADL in PD patients.
The ceiling effect was observed for this question-
naire, indicating the number of the highest score and
better [ADL function of patients. Most PD patients in
our study were in the normal cognitive stage of the
CDR classification, and this finding could be due to
the combination of our sample. Nevertheless, the su-
periority of the PDAQ-15 was observed in its ability
to identify a wide spectrum of functional decline cor-
related to cognitive impairments in PD.

The distribution of scores indicates which items are
very easy or difficult in general. For example, item 9
and item 15 had the lowest and highest frequency of the
highest score (4 points), respectively.

Nikbakht, N. et al. (2022). Penn Parkinson’s Daily Activities Questionnaire. BCN, 13(5), 685-694
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Table 2. Inter-item correlation for the Penn Parkinson’s Daily Activities Questionnaire-15 (PDAQ-15)

Inter Item Correlation Matrix

Items of
POAQLS 4, 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1

> 096 1

3 094 09 1

4 095 093 092 1

5 095 096 098 093 1

6 093 094 097 093 096 1

7 093 093 091 094 091 091 1

8 092 090 092 094 091 093 095 1

9 092 091 090 093 091 090 097 095 1

10 095 096 096 095 097 095 093 093 091 1

1 094 096 098 092 097 097 09 092 090 096 1

12 095 093 093 097 094 094 095 094 093 095 093 1

13 095 095 094 094 095 095 095 092 093 094 094 09 1

14 094 094 098 093 097 099 090 092 090 095 098 094 095 1

15 094 095 098 091 097 097 090 092 090 096 098 093 094 097 1

1. Reading the newspaper or magazine, 2. Kepping track of time, 3. Counting the correct amount of money, 4. Reading and fol-
lowing complex instructions, 5. Handling an unfamiliar problem, 6. Explaining how to do something involving several steps to
another person, 7. Remembering a list of 4 or 5 errands without writing it down, 8. Using a map to tell where to go, 9. Remem-
bering new information like phone numbers or simple instructions, 10. Doing more than one thing at a time, 11. Learning to
use new gadgets or machines around the house, 12. Understanding his/her personal financial affairs, 13. Maintaining or com-
pleting a train of thought, 14. Discussing a TV show, book, movie or current events, 15. Remebering what day and month it is.

Table 3. PDAQ-15 scores by cognitive diagnosis

95% Cl for mean
N MeantSD Min Max
Lower Bound Upper Bound

PD-NC 75 56.78+4.73 55.69 57.87 45 60
PD-MCI 50 47.78+6.33 45.97 49.58 27 53
PDD 40 13.32+10.77 9.87 16.77 0 30
Total 165 43.52+18.92 40.61 46.43 0 60

PD-NC: Parkinson’s disease patients with normal cognition; PD-MCI: Parkinson’s disease patients with mild cognitive impair-
ment; PDD: Parkinson’s disease patients with dementia

Nikbakht, N. et al. (2022). Penn Parkinson’s Daily Activities Questionnaire. BCN, 13(5), 685-694
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The present study showed high test-retest reliability in-
dicating high homogeneity of respondent’s scores in two
separate situations, which is in line with the results of the
study done by Brennan et al. (2016a).

The strong agreement for the inter-rater reliability and
high Cronbach alpha and item total-correlation indicate
that all items in the PDAQ-15 are comparable in correct-
ly detecting functional impairment, similar to the results
of the study by Brennan et al. (2016a, 2016b).

We found a high correlation between PDAQ-15 and
Lawton IADL scale, which is in line with the studies
were done by Brennan et al. (2016a, 2016b). Also, in this
study, the correlation between PDAQ-15 and with de-
pression domain of HADS was high. Our study showed
that the PDAQ-15 could find PD patients with a decline
in IADL function and depression.

The SEM value obtained in this study is supported by
the finding by Brennan et al., which indicates that this
questionnaire has an adequate precision (low measure-
ment error) for PD patients with varying levels of IADL
ability (Brennan et al., 2016a).

The unidimensionality of the PDAQ-15 indicates
that all measurement items belong to a single concept
(cognitive IADL), confirmed by the study conducted
by Brennan et al. in the initial testing of PDAQ (Bren-
nan et al., 2016a).

The results also showed that the PDAQ-15 could well
discriminate between PD-NC, PD-MCI, and PDD based
on their functional impairment, which is consistent with
the results of Brennan et al. (2016a, 2016b). These sta-
tistically significant findings could be helpful for the in-
terpretation of outcomes in clinical trials examining the
impact of cognition on IADLs in the PD population.

However, there are some limitations to our study. Be-
cause the PDAQ-15 is a new questionnaire, we did not
have other studies to compare with ours. Additionally,
we did not have the Persian validation of PD-specific
scales to assess cognition and IADL function. All eval-
uations were performed while in on-state, and results
may have been impacted if PD patients were assessed
in the off-state.

In summary, the PDAQ-15 appears to be a valid and
reliable instrument to detect the wide spectrum of IADL
functioning decline associated with cognitive impair-
ment in PD among the Iranian population. It can be used

September & October 2022 Volume 13, Number 5

as an appropriate tool for assessing cognitive IADL in
PD in clinical and research settings.

A future study is needed to assess the ability of PDAQ-
15 to detect meaningful changes in cognition IADL
function over time and relative to therapeutic interven-
tions. Further investigation on the transcultural valida-
tion of PDAQ-15 is also warranted.
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