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Odor identification kit as a diagnostic tool for patients with Parkinson’s and  

Alzheimer’s disease 

Kanchanok Paurika, Nasathapot Namphol, Pasiri Sithinamsuwan, Laksanun 

Cheewakriengkrai 

 

Introduction 

Olfactory dysfunction has been described in preclinical stages in certain neurodegenerative 

diseases. The association has been described in Alzheimer’s disease (AD) and Parkinson’s 

disease (PD) and may correlate with disease progression. However, there are no standard 

methods in Thailand to study the olfactory dysfunction among these groups of patients. 

 

Objectives:  

The primary objective is to verify the Phramongkutklao odor identification kit as an 

accurate tool to identify patients with early and established AD and PD. The secondary 

objective is to find correlations between degree of olfactory dysfunction with patients’ age, 

disease duration, stage or severity of the two diseases. 

 

Materials and Methods 

In this cross-sectional study, we enrolled 62 PD, 27 AD and 52 controls from Neurology 

outpatient clinic, Phramongkutklao hospital. Phramongkutklao odor identification kit with 

8 different odors and all familiar to Thai population was used to evaluate odor scores. To 

assess disease severity, Thai Mental State Examination, Functional Assessment Staging 

Test, The Lawton Instrumental Activities of Daily Living Scale, The Neuropsychiatric 

Inventory Questionnaire-Thai were applied in AD patients. While PD patients were 

evaluated using modified Hoehh & Yahr staging and Unified Parkinson’s Disease Rating 

Scale part I and II. Kruskal-Wallis test as a rank-based nonparametric test was performed 

to determine difference of the odor identification scores between groups. 

 

Results  

A total 141 volunteers were included in the analysis. PD and AD patients had a 

significantly lower scores compared with controls. The analysis also revealed significantly 

lower scores in PD compared with controls between 51-60 years of age. There was no 

correlation between the scores and disease severity in both disease groups. 

 

Conclusions 

Phramongkutklao odor identification kit is applicable as a supplementary tool to diagnose 

patients with PD and AD.  

 

 

 

 



 

 

Introduction 

Deterioration in olfactory function has a detrimental impact on quality of life. 

Impairments in olfaction have been described in preclinical stages in certain 

neurodegenerative diseases and may be correlated with disease progression. As a result, 

olfaction can be considered as a valid potential indicator of ageing brain (1). These 

olfactory impairments described in various neurodegenerative and psychiatric disorders 

such as Parkinson’s disease, Alzheimer’s disease, mesial temporal lobe epilepsy, 

schizophrenia, Huntington’s disease and multiple sclerosis(2,3,4,5,6). The deficit involves 

in detection, discrimination and identification of odors (7,8,9,10,11).  

Parkinson’s disease (PD) is a progressive neurodegenerative disease that causes 

motor and non-motor symptoms (12). With Olfactory dysfunction known to be an early, 

frequent feature of PD and often precedes motor symptoms by several months or even 

years (13). Olfactory deficits affect 75% to 90% of patients with PD, and olfactory testing 

may also represent a sensitive screening test for individuals at risk of developing PD 

(14,15,16,17). Whereas olfactory function is normal or only mildly impaired in other forms 

of degenerative parkinsonism or essential tremor (14,18). Recently, olfactory testing has 

been incorporated in the newly established International Parkinson and Movement 

Disorder Society criteria for PD(19)

 

and prodomal PD(20). 

Consistent with Parkinson’s disease, several studies have demonstrated associations 

of olfactory loss with cognitive decline, mild cognitive impairment (MCI), or Alzheimer 

disease (AD) dementia(21,22,23,24,25). It occurs in approximately 90% of patients and 

correlates with disease progression(26). This suggests that progressive loss of olfactory 

function may be a marker for risk of AD dementia and can also be considered an objective 

diagnostic indicator in the earliest stage of AD(27). 

There has been no standardized tool to assess olfactory dysfunction in these 

patients in Thailand. Therefore, we provided Phramongkutklao odor identification kit 

which was validated as an effective, less expensive, and practical tool to help differentiate 

between PD, AD patients and controls. The other purpose is to find correlations between 

olfactory dysfunction with disease severity in AD and PD, along with the detailed 

neurological examination routinely performed in the clinic. This tool could be beneficial 

for early diagnostic strategies in patients with pre-clinical AD and PD and help predict 

clinical outcomes in patients with established diseases.  

 

Objectives 

The primary objective is to verify the Phramongkutklao odor identification kit as an 

accurate tool to identify patients with early and established Parkinson’s or Alzheimer’s 

disease. The secondary objective is to find correlations between degree of olfactory 

dysfunction with patients’ age, disease duration, stage, and severity of the diseases. 

 

Materials and Method 

Study design  

In this a cross-sectional study, we analyzed data obtained from three groups of 

volunteers. Inclusion criteria were patients with Parkinson’s, Alzheimer’s disease attending 



 

 

Neurology out-patient clinic in Phramongkutklao Hospital, Bangkok, Thailand. Volunteers  

were recruited from among a population without the two neurological disorders 

(Parkinson’s and Alzheimer’s disease),who visited our outpatient clinic during February 

2018 to November 2018. Our study consists of fifty-two controls, sixty-two PD patients, 

and twenty-seven AD patients. Twenty-two AD patients were excluded either from their 

pre-existing olfactory conditions or an incapability to complete the tests.  

For Parkinson’s disease and Alzheimer’s disease, the United Kingdom Parkinson’s 

Disease Society (UKPDS)(28) Brain Bank clinical diagnostic criteria and Diagnostic and 

Statistical Manual of Mental Disorder (DSMV)(29) were used as a clinical diagnosis. For 

controls, we collected data from volunteers older than 40 years of age with normal TMSE. 

Exclusion criteria included those with anosmia due to nasal sinus disease, trauma or other 

causes based on their history. They must not have communication problems or severe 

dementia (minimally consisting of 2 domains of cognitive impairment as well as not 

requiring other persons to take care of them in performing their daily activities). No 

moderate to severe depression as evaluated by depression assessment questionnaires, 

Department of Mental Health, Ministry of Public Health B.E, 2004 and also those who 

were unable to read and write in Thai. 

 

Assessments 

Olfactory dysfunction was evaluated by Phramongkutklao odor identification kit 

developed by our research team. The tool included 8 different odors which are all familiar 

to Thai population: rose, holy basil, banana, apple, whisky, orange, pineapple, and coffee. 

The examinee will get one score for each correct answer. Lower scores indicate more 

impaired olfactory function.  

To assess disease severity in Alzheimer’s disease patients, we evaluated in 

cognition, functional and behavioral aspects using four well known tests; Thai Mental 

State Examination (TMSE), with lower scores indicating greater cognitive impairment. 

Functional Assessment Staging Test (FAST), higher stages indicating lower daily living 

activities). The Lawton Instrumental Activities of Daily Living (IADL) Scale, with score 

ranges from 0 to 8, indicating low function to high function/ independent). We also used 

the Thai-version of Neuropsychiatric Inventory Questionnaire (NPI-Q Thai) in symptom 

severity part (Scale 1-3 indicating mild to severe). In patients with Parkinson’s disease, 

Modified Hoehn & Yahr staging were applied; higher stages described more severity.  

Furthermore, Unified Parkinson’s Disease Rating Scale (UPDRS) part I and II (With 

higher scores indicating greater disease progression) were used to evaluate mental, 

behavior, mood, and self-evaluation of the activities of daily life (ADLs). 

Informed consents were assigned for all volunteers. Demographic data, duration of 

disease, medical histories, etc were recorded. This study was approved by the 

Phramongkutklao Health Research Ethics Board. The Phramongkutklao Health 

Information Privacy Committee approved data access. 

 

 

 



 

 

Statistical analyses  

We calculated that enrollment of 30 volunteers in each group would provide the 

study with 80% power. Frequency and percentage were presented for categorical variables. 

Central tendency measurement was represented in the mean and standard deviation 

(mean±SD) for continuous variables with normal distribution and median, minimum and 

maximum for continuous variables with non-normal distribution or ordinal variables. 

Kruskal-Wallis test as a rank-based nonparametric test was performed to determine 

difference of the odor identification scores between three groups (PD, AD, and controls) 

and Mann-Whitney U test to compare odor identification scores between two groups. Chi-

square test was used for comparing categorical variables between groups. Spearman’s rank 

correlation coefficient was applied for exploring the correlation between odor 

identification scores and disease severity. All data was performed using SPSS version 15.0 

with statistical significance at p-value < 0.05. 

 

Results 

From February 2018 to November 2018, a total of 163 volunteers were enrolled, 

consisting of 52 controls, 62 PD, and 27 AD while 22 AD patients were excluded. Thus, 

141 volunteers were included in this study. Baseline demographic and clinical 

characteristics of the patients with PD, AD and controls were shown in table 1. Mean age 

in PD (71±12 years) and AD (79±9 years) groups were found to be higher as compared to 

controls (47±24 years), p<0.001. There were no significant differences between the three 

groups in gender, body mass index (BMI) or underlying diseases. Longer disease duration 

was found in PD compared to AD group (5 years vs 3 years, p<0.001). 

The results after applying eight odors of Phramongkutklao odor identification kit in 

PD and AD  revealed a significantly lower in median of odor  identification scores 

compared with controls(PD=4,AD=3,controls=6, p<0.001). However there was no 

difference in the scores between PD and AD groups (PD=4, AD=3, p=0.516), as shown in 

figure 1. 

Correlations between odor identification scores and disease severity. 

AD group: 

 No significant correlations were found between AD and FAST scale (r=-0.095, 

p=0.636), Lawton IADL (r=0.030, p=0.881), or each domain in NPI-Q Thai. However, 

decreasing trend in TMSE with lower identification scores was observed. However, it did 

not show a statistically significant analysis (r=0.331, p=0.091)(Figure2A-C) 

 

PD group: 

 In PD group, there were no significant correlations between odor identification 

scores and disease severity, as defined by modified Hoehn and Yahr stage(r=-0.087, 

p=0.503), UPDRS I (r=-0.156, p=0.225) and II (r=-0.136, p=0.293)( Figure 2D-F). 

 

 



 

 

 

 

Correlations between odor identification scores and disease duration in different age 

group. 

Our study did not reveal a significant correlation between the scores and disease 

duration (Figure 3). However, after the subjects were classified into 10-year age groups 

(41-50, 51-60, 61-70,71-80,and>80), odor identification scores in PD and AD were found 

to be lower than in controls at every age group level, figure 4.Unfortunately, there was no 

statistical significance, except in PD between 51-60 years of age group which had 

significantly lower in median of odor identification scores compared with controls. (PD=3, 

controls=7, p<0.001). Median duration of disease was found to be higher in PD between 

51-60 years of age compared with other age groups(41-50=5 years, 51-60=9 years, 61-

70=5 years,71-80=3 years, and>80=6 years). The data were shown in table 2. 

 

Discussion 

 Most studies on olfaction in neurodegenerative diseases have used the 

University of Pennsylvania Smell Identification Test (UPSIT) or the Sniffin’ Sticks test 

battery to assess olfactory dysfunction (14, 30). These tests were not widely used in 

Thailand and had never been performed in clinical routine. In our study, we used  

Phramongkutklao olfactory identification kit to examine control, PD and AD groups and 

found a significant decrease in olfactory function in AD and PD groups compared with 

controls.  

 In subgroup analysis, we found that odor identification scores in PD and AD 

tended to be reduced than in controls at every age group level. However, the result did not 

show statistical significance in Alzheimer’s disease. This could be a result of small sample 

size and slight disease duration. We cannot recruit severe dementia patients in our study 

because they cannot complete the tests. For Parkinson’s disease, we found a significant 

difference at 51-60 years of age group. One of the possible explanations is the median of 

PD duration in this group was 9 years that is longer than other groups. This is consistent 

with previous study which olfactory function is one of the earliest manifestations of the 

neuropathological process in Parkinson’s disease (PD)(31) and the clinical deficits are 

thought to develop early in the course of the disease(32,33,34). 

 The strength of this study is that we had applied several mandatory neurological 

assessments in both AD and PD groups. Unfortunately, the analysis showed no 

correlations between odor identification scores and disease severity defined by FAST, 

Lawton (IADL) Scale, and NPI-Q Thai in AD. There was a trend toward decreasing TMSE 

with lower identification scores in AD group. This was compatible with previous studies 

showing that impaired olfaction was associated with AD biomarkers (35)rather than global 

clinical outcomes(36). Concurrently, we did not find correlation between PD and modified 

Hoehn & Yahr staging or UPDRS part I,II. Previous studies also found that olfactory 

dysfunction does not demonstrate a clear relationship with commonly used clinical 

measures or disease duration (37). Also, some investigators have documented longitudinal 

worsening of olfactory performance at a group level (38,39,40). 



 

 

 

The limitations of this study are that the volunteers were excluded by their history 

of anosmia without an otorhinolaryngologic examination to confirm the condition as well 

as a lot of AD patient had difficulties completing the tests. Finally, our study focused only 

on odor identification and had not assessed other olfactory domains including threshold 

and discrimination. A deeper research into the correlation with more sample size and equal 

numbers per group, together with complete domains of olfactory test would be an issue of 

interest.       

 

Conclusions 

Phramongkutklao odor identification kit is applicable as a supplementary tool in the 

diagnosis of AD and PD. However, olfactory dysfunction may be unrelated to severity of 

AD and PD and independent of factors like increasing age and disease duration. 
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Table 1. Demographic and clinical characteristics of patients with PD, AD and controls. 

 Controls (n=52) PD (n=62) AD (n=27) p-value 

Age (yrs) - Mean±SD 63±14 71±12 79±9 <0.001 

        Min - Max 41, 86 43 – 90 62 - 91  

Gender(n,%)       0.064 

Male 20 (38.5) 32 (51.6) 7 (25.9)  

Female 32 (61.5) 30 (48.4) 20 (74.1)  

BMI - Mean±SD 24.1±3.5 23.8±4.1 22.7±3.8 0.304 

Year of education (%)       0.061 

<6 9 (17.3) 16 (25.8) 13 (48.1)  

6 – 12  13 (25.0) 20 (32.3) 5 (18.5)  

13 – 16  16 (30.8) 18 (29.0) 5 (18.5)  

>16 14 (26.9) 8 (12.9) 4 (14.8)  

Smoking(n,%) 3 (5.8) 8 (12.9) 3 (11.1) 0.436 

Alcohol use(n,%) 9 (17.3) 14 (22.6) 3 (11.1) 0.424 

Exercise(n,%) 24 (46.2) 15 (24.2) 6 (22.2) 0.021 

Underlying 

diseases(n,%)        

Diabetes 9 (17.3) 12 (19.4) 9 (33.3) 0.227 

Hypertension 22 (42.3) 35 (56.5) 18 (66.7) 0.095 

Dislipidemia 21 (40.4) 26 (41.9) 14 (51.9) 0.597 

Ischemic heart disease  2 (3.8) 9 (14.5) 3 (11.1) 0.161 

Previous stroke 10 (19.6) 3 (4.8) 3 (11.1) 0.049 

Disease duration (yrs) 

- Median (Min, Max) -  5 (1, 20) 3 (1, 10) <0.001* 

Abbreviations: PD, Parkinson’s disease; AD, Alzheimer’s disease; BMI, Body mass index. 



 

 

Figure 1. Median of identification scores in PD, AD and controls. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 2. Correlations between odor identification scores and disease severity. 

 

A.Odor identification score and TMSE   D.Odor identification scores and UPDRS 

              

B.Odor identification score and FAST   E.Odor identification scores and UPDRS II 

               

C. Odor identification score and Lawton   F.Odor identification score and H&Y stage 

               

 

 



 

 

Figure 3. Median of odor identification scores with disease duration. 

 

 

Figure 4. Odor identification scores and disease duration classified into 10-year age groups  

 

 

 



 

 

Table 2. Median of disease duration, classified into 10-year age groups. 

Age 

(years) 

PD AD 

n Median Min Max n Median Min Max 

41-50 3 5 5 12     

51-60 10 9 3 15     

61-70 12 5 2 20 5 2 1 5 

71-80 22 3 1 10 8 3 1 4 

>80 15 6 1 15 14 2.5 1 10 

p-value 0.046 0.9 

 

 


