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Abstract

intRoduction

Parkinson’s disease (PD) is the second most common 
neurodegenerative disease that usually develops late in life 
affecting 1% of the population over 65 worldwide, with an 
incidence of 14–100 cases/100,000 a year.[1,2] The motor 
symptoms progressively lead to severe disability and together 
with some nonmotor complications can contribute substantially 
to the changes in the nutritional status during the course of 
the disease.[3-5]

Nutritional status is an important contributor to a good 
quality of life and the general state of everyday life in PD 
patients.[6] There is a growing body of evidence suggesting 
about 3%–60% of PD patients are reported to be at risk of 
malnutrition. It has been noted that many symptoms of PD as 
well as treatment side effects have nutritional implications.[7] 
The possible factors responsible for the loss of weight in 
these patients could be low dietary intake due to dysphagia 
and/or anorexia, lowering of absorption caused by slow 
gastric emptying, the increase of energy consumption due 
to high muscular activity, especially tremors, and cognitive 
impairment.[8] Moreover, as the disease advances patients 
typically become totally dependent on caretakers who can 
further lead to progression of nutrition-related problems like 
malnutrition.

Malnutrition in PD patients adds to the morbidity by 
prolonging the risk of hospitalization and recovery from 
illness, increasing risk of osteoporosis and likelihood of falls, 
decline in the quality of life, and thus, overall poor outcomes. 
Hence, regular assessment of nutritional status plays a major 
role in the prevention of malnutrition and its complications 
in PD patients. There is number of nutrition-related aspects 
associated with PD, but there is a paucity of quality evidence 
on the true extent of malnutrition prevalent in these patients, 
especially from developing countries. The objective of this 
work was to assess the nutritional status of PD patients in a 
developing country like India and correlate the disease factors 
and gastrointestinal tract (GIT) symptoms.
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for demographic factors, nutritional assessment was done by Mini-Nutritional Assessment (MNA) Scale, and GI symptoms were assessed by 
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all GI manifestations, sialorrhea (P = 0.041), dysphagia (P = 0.00081), and constipation (P = 0.0042) with malnutrition. There was no statistical 
significant difference between groups for age (P = 0.54), gender (P = 0.903), and duration of disease (P = 0.743). Conclusions: The data 
suggest that about 45% of PD patients are at risk of malnourishment. MNA Score is a validated nutritional assessment tool and anthropometric 
or biochemical measures alone cannot identify all the malnourished population. PD patients at risk of malnutrition or malnourished do have 
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Keywords: Gastrointestinal symptoms, malnutrition, Mini-Nutritional Assessment score, Parkinson’s disease

Prevalence of Malnutrition in Parkinson’s Disease and 
Correlation with Gastrointestinal Symptoms

Birinder Singh Paul, Tejinder Singh1, Gunchan Paul2, Dinesh Jain1, Gagandeep Singh, Sandeep Kaushal3, Rajoo Singh Chhina4

Departments of Neurology, 1Medicine, 2Critical Care Medicine, 3Pharmacology and 4Gastroenterology, Dayanand Medical College and Hospital, Ludhiana, Punjab, India 

Original Article

Address for correspondence: Dr. Gunchan Paul, 
Department of Critical Care Medicine, Dayanand Medical College and 

Hospital, Ludhiana ‑ 141 001, Punjab, India.  
E‑mail: gunchan@gmail.com

This is an open access journal, and articles are distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, and build 
upon the work non‑commercially, as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

For reprints contact: reprints@medknow.com

DOI: 10.4103/aian.AIAN_349_18

Submission: 11.08.2018 Revision: 17.10.2018  
Acceptance: 23.10.2018 Published: 25.10.2019



Paul, et al.: Prevalence of malnutrition in PD

 Annals of Indian Academy of Neurology ¦ Volume 22 ¦ Issue 4 ¦ October-December 2019448

MateRials and Methods

A prospective observational study was conducted, including 
all consecutive adults between 30 and 80 years with idiopathic 
Parkinson’s who attended the Outpatient Department of 
Neurology of our tertiary care teaching hospital in Northern 
India, between July 1, 2016 and June 30, 2017. PD was 
diagnosed by the United Kingdom Parkinson’s Disease 
Society Brain Bank Criteria.[9] Neurological disease 
severity was assessed using the Hoehn and Yahr (H and 
Y) staging.[10] The H and Y classifications were split into 
two groups (mild/moderate PD H and Y: 0–2.5 and severe 
PD H and Y: >3). Patients with diabetes, renal disorders, 
congestive heart failure, secondary PD, protein–energy 
malnutrition, and malignancy were excluded from the study. 
Age- and gender-matched control population without any 
disease influencing the nutritional status was also enrolled. 
The controls were preferably the members from the patient’s 
family so as to have uniformity in socioeconomic status, 
culture, and eating patterns.

Each patient was assessed through a clinical history, where data 
were obtained regarding demographic information, disease 
symptoms, drug intake/treatment history (daily medication 
dosage was expressed as levodopa equivalent dose [LED]), 
and data on GI symptoms.

Nut r i t i ona l  s t a tus  a s ses smen t  was  done  us ing 
(1) anthropometrics – (a) weight (to the nearest 0.1 kg 
using calibrated weighing scale), (b) height (to the nearest 
cm using common measuring scale), (c) body mass index 
(BMI) – weight (kg)/height² (cm) where BMI of <18.5 kg/m² was 
considered as undernutrition, 18.5–22.9 as normal, 23–−24.9 as 
overweight, 25–29.9 as preobese, and >30 as obese as per the 
WHO classification for Asian population,[11] (d) mid-upper arm 
circumference – measured in cm at the mid-point between the 
olecranon and acromion process of the right arm using standard 
measuring tape, (e) Calf circumference – measured in cm at 
the point of maximum thickness at mid-calf using standard 
measuring tape; (2) biochemical parameters – venous blood 
samples were drawn for the determination of hemoglobin, 
total serum proteins, and serum albumin. The threshold 
values considered indicative of impairment in nutritional 
status were hemoglobin <11 g/dl, total serum proteins <6 g/dl, 
and albumin <3.5 g/dl.[12] Patients fulfilling all three criteria 
were considered malnourished; (3) Mini-Nutritional 
Assessment (MNA) Scale – a well-validated scale that was 
used as an additional nutritional assessment tool.[13] MNA scale 
has two parts, Part 1 – the screening tool and Part 2 – total 
MNA for nutritional assessment. The total score of 30 from 18 
questions within four assessment categories (anthropometric, 
global, dietary, and subjective) was done to classify 
respondents into one of three categories: Normal nutritional 
status (>24), at risk of undernutrition (17–23.5), and 
malnourished (<17) [Appendix 1].[13] We divided the study 
population into two groups, that is Group I with abnormal 
nutritional status (those at risk of malnutrition as well as 

malnourished) whose MNA score was <23.5 and Group II with 
normal nutritional status whose MNA score >24 [Figure 1].

GI symptoms of nutritional interest studied were dysphagia, 
sialorrhea, and chronic constipation. Dysphagia was assessed 
by Swallowing Disturbance Questionnaire [Appendix 2][14] 
which includes 14 items, each with a score ranging from 0 
to 3, except one question with a score ranging from 0.5 to 
2.5. The total score varies between 0.5 and 44·5. A score 0.5 
means that the patients experience some degree of difficulty 
in swallowing and a score >2 was arbitrarily considered 
as threatening. A cutoff score >11 was considered for the 
diagnosis of dysphagia needing treatment. Sialorrhea was 
assessed by Sialorrhea Clinical Scale for PD [Appendix 3].[15] 
The scale consists of seven questions, each with a score ranging 
from 0 to 3, resulting in a total score of 0–21. A cutoff score 
of >11 was suggested for the diagnosis of sialorrhea needing 
treatment; however, any score higher than 0 meant that the 
patient had sialorrhea. Chronic constipation was assessed by 
ROME III Criteria [Appendix 4].[16] Patients were diagnosed 
with functional constipation if they scored >2 points answering 
this questionnaire.

Continuous data were expressed as mean ± standard 
deviation. Categorical variables were expressed as percentage. 
Comparison between the control and cases were made using 
paired t-test and Mann–Whitney U-test for nonparametric 
data. Categorical variables were compared by Chi-square 
test. Groups were compared by Students t-test and value of 
P < 0.05 was considered as statistically significant. Analyses 
were performed using a spreadsheet program (Excel 2010, 
Microsoft and a statistical software package).

Results

Seventy-five PD patients were studied along with 35 controls. 
Forty PD patients were male (53.3%) and 35 (46.6%) were 
female, while in the control group, there were 18 male (51.5%) 
and 17 female (48.5%). The mean age of the study group 
and control group was 63 + 10.5 years and 62 + 9.46 years, 

Figure 1: Distribution of the studied population
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respectively. According to the severity of the disease, 41.3% 
had mild-to-moderate disease (H and Y stage: 0–2.5) and 
remaining 58.6% had advanced disease (H and Y > 3). Table 1 
shows the demographic and clinical characteristics of the 
studied subjects and controls.

According to anthropometric criteria, 23% of the PD population 
was underweight, and 26.6% were preobese/obese according 
to the WHO parameters for Asian countries. The remaining 
50% were normal as compared to 43% of the controls that 
were normal [Figure 2a]. The anthropometric criteria detected 
5.7% (2 patients) malnourishment in the control group.

According to biochemical assessment, 17.3% (13 patients) of 
the PD patients had hypoalbuminemia along with anemia as 
compared to 8.5% (3 patients) in the control group.

According to MNA scale for nutritional assessment, among the 
75 PD patients, 9 (12%) were malnourished and 34 (45.3%) were 
at risk of malnutrition. Hence, a total of 43 (57.3%) patients in 
Group I (with abnormal nutrition) as compared to 5 patients (14%) 
of the control population were at risk of malnutrition while none of 
them was found to be malnourished [Figure 2b]. Table 2 shows the 
demographic profile, disease severity, and characteristics and GI 
symptoms among Group I and Group II. The mean age of Group I 
was 64 + 9.5 years and Group II was 62 + 10.5 years. Twenty-seven 
patients were male (62.7%) and 16 (37.2%) were female, while 
in Group II, there were 20 male (62.5%) and 12 female (37.5%). 
The disease duration was comparable in both the groups. 
Twenty-five percent of patients in Group I had mild-to-moderate 
disease (H and Y stage 0-2.5) as compared to 56.5% patients in 
Group II. On the other hand, 32 patients (74.4%) in Group I had 
advanced disease (H and Y >3) as compared to 34.3% patients in 
Group II. This difference was statistically significant. The LED 
of Group I was 585.91 while that of Group II was 512.21. The 
number of falls as reported by the UPDRS score >3 was much 
higher in Group I (27.9%) as compared to Group II (4.65%) 
and this difference was statistically significant. In our study, 

there was no correlation of nutritional status according to MNA 
with respect to age (P = 0.826), gender (P = 0.903), duration of 
disease (P = 0.8312), and LED (P = 0.43).

We also compared the nutritional status with regard to the 
presence of nonmotor GI symptoms. Among the PD patients, 
the symptoms of constipation, dysphagia, and sialorrhea 
were present in 31 patients (41.3%), 22 patients (29.3%), 
and 22 patients (29.3%), respectively, as compared to 
1 person (2.8%) in the control group who had constipation 
and dysphagia each and none had sialorrhea. On comparison 
of the gastrointestinal symptoms within the two MNA 
groups in the PD population, constipation (P = 0.0042), 
dysphagia (P = 0.00081), and sialorrhea (P = 0.041) were 
significantly associated with Group I (at risk of malnourishment 
and malnourished patients) as compared to those with normal 
nutritional status (MNA >24), as shown in Table 2.

discussion

India is a developing country with high prevalence of 
malnutrition. Patients with Parkinson’s disease are at more 
risk of malnutrition, but there is a scarcity of data from India 
regarding nutritional assessment of PD patients. Malnutrition 
results in poor health outcomes and it remains underrecognized 
and underdiagnosed in the community. Hence, it was 
worthwhile to find the trends of malnutrition in a cohort of PD 
patients versus the normal community-dwelling population. To 
the best of our knowledge, this is the first study from India on 
the nutritional problems prevalent in PD patients.

Different studies from Western literature have reported the 
prevalence of malnutrition in patients with PD ranging from 
3% to 60%.[17,18] This wide variation could be attributed to 
the differences in methodology, criteria of classification of 
weight loss and malnutrition, or characteristics of the patient 
studied. We used three assessment tools for the diagnosis 
of malnutrition-anthropometric criteria, biochemical 

Table 1: The demographic and clinical characteristics of the studied subjects and controls

Factors PD group (n=75) Control group (n=35)
Age (years) 63+10.5 62+9.46 
Gender (male) 40 (53.3%) 18 (51.4%)
Anthropometric Criteria   

Normal (BMI 25-29.9) 38 (50.6%) 15 (43.3%)
Malnourished (underweight) 17 (22.6%) 2 (5.7%)
Pre-obese/Obese 20 (26.6%) 18 (51%)

Biochemical Criteria   
Hb (<11 gm/dl) + Total proteins (<6 g/dl) + Albumin (<3.5g/dl) 13 (17.3%) 3 (8.5%)

Mini Nutritional Assessment   
Normal 32 (42.6%) 30 (85.7%)
At risk malnourishment/Malnourished 43 (57.3%) 5 (14.2%)

GIT symptoms
Constipation 31 (41.3%) 1 (2.8%)
Dysphagia 22 (29.3%) 1 (2.8%)
Sialorrhea 22 (29.3%) 0

PD=Parkinson’s disease, BMI=Body mass index, HB=Hemoglobin, GIT=Gastrointestinal tract
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assessment, and MNA score. Our results show that 23% of 
the PD population was identified as underweight according 
to anthropometric criteria, 17.3% were malnourished as per 
biochemical assessment, and 57.3% had abnormal nutritional 
status as per the MNA score [Figure 3].

Using anthropometric criteria as an indicator of nutritional 
risk in general population is historically accepted, but its use 
in older population, the cutoff value is debatable.[19] The risk 
of mortality decreases with increasing BMI in older age, and 
hence, using the same cutoff to diagnose malnutrition may lead 
to inaccurate results. Furthermore, it has been recently proposed 
that due to ethnic differences Asians have higher weight-related 
disease risks at lower BMIs; hence separate classifications have 
been proposed. Second, clinically significant weight loss may 
sometimes not result in change in BMI classification, decreasing 
its sensitivity as a tool for detecting malnutrition. Patients at 
risk of malnourishment or malnourished may be classified as 
overweight or obese according to BMI. Barichella et al. reported 
0% as underweight, 40.8% as overweight, and 25% as obese 
according to BMI classification, whereas MNA score resulted 
in detection of 22% patients at risk of malnutrition in the same 
group of PD patients. Third, changes in BMI can be masked 

by decrease in height that occurs in PD patients as a result of 
osteoporosis which is quiet prevalent in this group. Finally, 
measurement of height for calculation of BMI is also sometimes 
difficult in the PD patients who have poor balance, rigidity, and 
are confined to wheelchair or are bedridden. Considering all 
these reasons, depending on anthropometric criteria alone as 
a tool for diagnosing malnutrition may result in fewer people 
being detected as malnourished.

MNA Score is a validated nutritional assessment tool that 
has high sensitivity and specificity for predicting nutritional 
status as compared to a single tool.[20] It is a wholistic tool 
that incorporates anthropometry, weight loss, dietary intake, 
and physical signs of malnutrition. The clinical guidelines for 
nutritional support in adults published by the National Institute 
for Health and Clinical Excellence recommend the use of 
variety of parameters when accessing malnutrition because 
anyone is not sufficiently sensitive.[21] Although these tools 
have been validated in other populations, they have not been 
specifically validated for use in PD patients. A systemic review 
published recently reports that only 2 out of the 11 reviews 
used MNA and 20% and 34% of the participants were at risk 
of malnutrition (MNA score >17), while only 2% and 0% were 
malnourished (MNA score <17).[22]

Figure  3: Comparision of prevalence of malnutrition using different 
assessment methods

Figure 2: Comparison of cases and controls according to different nutritional assessment tools (a) on the basis of anthropometric criteria (b) on the 
basis of Mini‑Nutritional Assessment Scale

ba

Table 2: Comparison of demographic factors, disease 
severity and characteristics and gastrointestinal symptoms 
among Group I (Mini Nutritional Assessment <23.5) and 
Group II (Mini Nutritional Assessment >24)

PD group Group I (43) Group II (32) P
Age (years) 64+9.5 62+10.5 0.54
Gender (male) 27 (62.7%) 20 (62.5%) 0.903
Duration of disease (years) 5.19+3.5 5.03+3.7 0.743
H&Y<3 11 (25.5%) 18 (56.5%) 0.009
H&Y>3 32 (74.4%) 11 (34.3%)
LED 585.91 512.21 0.431
Falls (> 2 III UPDRS-13) 12 2 0.0374
Constipation 31 (72.1%) 9 (28.1%) 0.0004
Dysphasia 22 (51.2%) 4 (11.7%) 0.0008
Silarrhoea 22 (51.2%) 9 (28.1%) 0.041
PD=Parkinson’s disease, LED=Levodopa equivalent dose, 
UPDRS=Unified Parkinson’s Disease Rating Scale
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Hence, our results are coherent with other studies that suggest 
that anthropometric or biochemical measures alone cannot 
identify all the malnourished population, but a multifactorial 
approach to the diagnosis including recent weight loss, dietary 
intake, nutrition impact symptoms along with assessment of 
muscle, and fat status is a valid approach for the true detection 
of malnourishment. MNA as a nutritional assessment tool is 
applicable to any age as it includes weight changes, physical 
examination, and presence of symptoms likely to influence 
intake in people with PD. Fereshtehnejad et al. used MNA 
scale and reported that more than a quarter of PD population 
was at risk of malnutrition, necessitating more attention 
toward nutritional assessment in PD.[23] In our results also, 
57.3% had abnormal nutritional status where 12% were 
malnourished and 45.3% were at risk of malnutrition as per 
MNA score whereas incidence of abnormal nutrition was 
only 14% in controls.

The combination of number of factors may lead to poor intake 
in PD patients and hence are at greater nutritional risk. There 
was statistically significant relation of GI symptoms such as 
constipation, dysphagia, and sialorrhea with malnutrition 
in PD patients in our study. Park et al. have shown that 
GI symptoms such as constipation, dysphagia, sialorrhea, 
and weight loss were significantly more frequent in more 
severe PD patients.[24] While there is limited research on the 
predictors of malnutrition, Wang et al. have reported that 
constipation and depression are significant predictors of 
malnutrition.[25]

GI disturbances are common in PD and virtually affect all 
levels of the GIT. GI symptoms in PD can be the result of 
both motor and nonmotor impairment. Contrary to the belief, 
GI disturbances are seen early in the course of the disease 
and constipation is one of the earliest manifestations that 
can precede the motor symptoms in PD patients by years.[26] 
Dysphagia or difficulty in swallowing food or liquid can 
make PD population prone to increased risk of aspiration. 
GI symptoms such as sialorrhea are not only incapacitating 
but also distressing for the patient. Hence, clinicians should 
pay due attention to these GI symptoms during evaluation of 
PD patients. These should be timely identified and promptly 
treated so as to reduce the risk of associated complications like 
malnutrition and hence increased morbidity.

Our study results need to be interpreted with caution as they 
are the results of a single center with small study group. 
Second, majority of patients in our study population fell within 
H and Y stage >3, patients with severe disability could not 
attend the OPD due to disability, so our study population may 
inadequately reflect the effects of severe motor disability on 
GI symptoms. Third, due to the geographical location of our 
center, most of our patients belonged to urban areas. People 
in rural areas may have limited access to medical facilities. 
Finally, most of our assessment was questionnaire based, 
therefore, the study has a limitation of recall bias.

conclusions

We may say that PD is an independent risk factor for 
malnutrition as incidence of abnormal nutrition was 
significantly higher in cases than control population. MNA 
has higher sensitivity and specificity for predicting nutritional 
status in PD. Appropriate identification and intervention for 
malnutrition may prevent/delay the associated poor outcomes. 
Hence, it is important to screen for malnutrition at the time of 
PD diagnosis and on follow-up.
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aPPendiX1. Mini nutRitional assessMent scale

Screening 
 A.  Has food intake declined over the past three months due to loss of appetite, digestive problems, chewing or swallowing 

difficulties?
  0 = Severe decrease in food intake
  1 = Moderate decrease in food intake
  2 = No decrease in food intake       □
 B. Weight loss during the last 3 months?
  0 = Weight loss greater than 3 kg (6.6 pounds)
  1 = Does not know
  2 = Weight loss between 1 and 3 kg (2.2 and 6.6 pounds)
  3 = No weight loss        □ 
 C. Mobility?
  0 = Bed or chair bound
  1 = Able to get out of bed/chair, but does not go out
  2 = Goes out         □
 D. Has the patient suffered psychological stress or acute disease in the past three months?
  0 = Yes
  1 = No          □
 E. Neuropsychological problems?
  0 = Severe dementia or depression
  1 = Mild dementia
  2 = No psychological problems       □
 F. Body mass index (BMI)? (weight in kg / height in m2)
  0 = BMI less than 19
  1 = BMI 19 to less than 21
  2 = BMI 21 to less than 23
  3 = BMI 23 or greater        □
The screening section is now complete. Add the numbers to obtain the Screening Score (max. 14 points)
Screening Score      □ □

Screening Score

12-14 points    Normal nutritional status
8-11 points      At risk of malnutrition
0-7 points        Malnourished

Assessment 
 G. Lives independently (not in hospital or nursing home)
  1=yes
  0=no          □
 H. Takes more than 3 prescription drugs per day?
  0=yes
  1=no          □
 I. Pressure sores or skin ulcers?
  0=yes
  1=no          □
 J. How many full meals does the patient eat daily?
  0=1 meal
  1= 2 meals
  2=3 meals         □
 K. Selected consumption markers for protein intake
  •At least 1 serving of dairy products (milk, cheese, yoghurt) per day   □ yes              □ no
  •Two or more servings of legumes or eggs per week                 □ yes               □  no 
  •Meat fish or poultry everyday                                                  □ yes               □  no
  0.0 = if 0 or 1 yes 

suPPleMentaRy data



  0.5 = if 2 yes 
  1.0 = if 3 yes         □ □
 L. Consumes 2 or more servings of fruits or vegetables per day?
  0 = no
  1 = yes          □
 M. How much fluid (water, juice, coffee, tea, milk, etc) is consumed per day?
  0.0= less than 3 cups 
  0.5 = 3-5cups
  1.0= more than 5 cups        □ □
 N. Mode of feeding
  0=unable to eat without assistance
  1= self fed with some difficulty 
  2= self fed without any problem       □
 O. Self view of nutritional status
  0= views self as being malnourished 
  1= is uncertain of nutritional status
  2= views self as having no nutritional problem     □
 P. In comparison with other people of the same age, how does the patient consider his/her own health status?
  0.0= not as good
  0.5 = does not know
  1.0= as good 
  2= better         □□
 Q. Mid arm circumference (MAC) in cm 
  0.0= MAC less than 21
  0.5 = MAC 21-22 
  1.0= MAC more than 22        □□

Assessment Score (max. 16 point)        □□□
Total  Assessment (max. 30 point)        □□□

Malnutrition Indicator Score
24 to 30 points                 Normal nutritional status 
17-23.5 points                  At risk of malnutrition
Less than 17 points          Malnourished 

aPPendiX2. stanfoRd hosPital and clinics swallowing distuRbance QuestionnaiRe

1. Do you experience difficulty chewing solid food like apple, cookie, or cracker? 0 1 2 3
2. Are there any food residues in your mouth, cheeks, under your tongue, or stuck to the roof of your 

mouth after swallowing?
0 1 2 3

3. Does food come out of your nose or mouth when you eat or drink? 0 1 2 3
4. Does chewed up food dribble from your mouth? 0 1 2 3
5. Do you feel you have too much saliva in your mouth (do you drool or have difficulty in swallowing 

your saliva)?
0 1 2 3

6. Do you swallow chewed up food several times before it goes down your throat? 0 1 2 3
7. Do you experience difficulty in swallowing solid food (do apples or crackers get stuck in your 

throat)?
0 1 2 3

8. Do you experience difficulty in swallowing pureed food? 0 1 2 3
9. While eating, do you feel as if a lump of food is stuck up in your throat? 0 1 2 3
10. Do you cough while swallowing liquids? 0 1 2 3
11. Do you cough while swallowing solid food? 0 1 2 3
12. Immediately after eating or drinking, do you experience a change in your voice, such as hoarseness 

or wetness?
0 1 2 3

13. Other than during meals, do you experience coughing or difficulty in breathing as a result of saliva 
entering your windpipe?

0 1 2 3

14. Do you experience difficulty in breathing during meals? 0 1 2 3
15 Have you suffered from respiratory infection (such as pneumonia, bronchitis) in the past years? 

(circle one)
Yes No



aPPendiX3. sialoRRhea clinical scale foR Pd (scs-Pd) 
 A. During the day, when do you feel there is more saliva in your mouth?
  0 = Never.
  1 = At meal times.
  2 = Throughout the day, not related to meals.
  3 = All the time, even when I am asleep.
 B. When you are asleep, how much saliva is there in your mouth?
  0 = I don’t notice an increase in saliva.
  1 = I notice increased amounts of saliva in my mouth, but my pillow doesn’t get wet.
  2 = My pillow gets wet.
  3 = My pillow and other bedclothes get wet.
 C. While you are awake,
  0 = I don’t drool.
  1 = Saliva wets my lips.
  2 = Saliva accumulates on my lips, but I don’t drool.
  3 = I drool.
 D. Does accumulation of saliva in your mouth impair your speech?
  0 = No.
  1 = I must swallow frequently to avoid difficulties.
  2 = I have trouble speaking.
  3 = I can’t speak at all.
 E. Does accumulation of saliva in your mouth impair your eating ability?
  0 = No.
  1 = I must swallow frequently to avoid difficulties.
  2 = I have trouble eating.
  3 =  I can’t eat at all.
 F. How many times do you drool during the daytime?
  0 = Never.
  1 = Not more than 3 times.
  2 = Often. I have to carry a handkerchief with me all the time.
  3 = Permanently.
 G. When you go out or on social occasions, does saliva accumulation bother you?
  0 = No.
  1 = I notice an accumulation, but it does not bother me.
  2 = I realize other people notice it, but I can control the situation (for example, with a handkerchief).
  3 = I have stopped attending social meetings.

aPPendiX 4.RoMe iii diagnostic cRiteRia foR functional constiPation

Symptom onset more than 6 months prior to the diagnosis, with the following criteria fulfilled for the past 3 months: 
1. Two or more of the following criteria must be met:
 b. Less than three bowel movements per week
 c. Manual maneuvers necessary to facilitate defecation more than 25% of the time.
 d. Hard or lumpy stools more than 25% of the time
 e. Sensation of incomplete evacuation more than 25% of the time
 f. Sensation of anorectal obstruction more than 25%of the time
 g. Straining with defecation more than 25% of the time
2. Loose stools rarely present without the use of laxatives
3. Insufficient criteria met to establish a diagnosis of irritable bowel syndrome


