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Abstract 

Background and Objective: Psychological status is one of the quality of life (QOL) 

domains which can be affected by hyposalivation caused by head and neck 

radiotherapy. This study aimed to evaluate the psychological status of head and neck 

cancer (HNC) patients who were suffering from hyposalivation after at least one 

week of receiving radiotherapy. 

Material and Methods: This descriptive-analytic study was performed on 44 HNC 

patients with history of hyposalivation caused by radiotherapy, in 5 Azar hospital 

from 1397-1398. General Health Questionnaire (GHQ-28) was used for data 

collection. Shapiro-Wilk test, parametric and nonparametric tests and SPSS 18 

software were used for statistical analysis. 

Results: The average psychological status of patients was 27.50 out of 84 (lower 

score indicated better psychological status). The mean score of physical health was 

7.39, social functioning was 6.16, anxiety/insomnia were 12.64 and depression was 

1.33 with the maximum being 21. Psychological status was not significantly 

different between genders. Ageing caused all subscales to increase except 

depression. A direct relationship between social functionality and psychological 

status was reported. 

Conclusion: Hyposalivation due to radiotherapy affects psychological status and its 

components in patients. Also, various factors such as ageing and lower education 

level can be effective in reducing psychological status in the patients with head and 

neck cancer who were suffering from hyposalivation due to receiving radiotherapy. 
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Introduction 

Head and Neck Cancer (HNC) is the seventh 

most common cancer in the world with an 

estimation of more than 550,000 occurrences 

and 380,000 deaths annually. It consists of 

malignancies originating from the skin, nasal 

cavity, paranasal sinuses, oral cavity, salivary 

glands, throat and larynx which includes 

squamous cell carcinoma, malignant salivary 

gland tumors, malignant lesions of the jaw, 

nasopharyngeal carcinoma, basal cell 

carcinoma, malignant melanoma, Non-

Hodgkin's lymphoma, and soft tissue 

sarcomas (1, 2). 

Treatment methods for HNC patients include 

surgery, chemotherapy and radiotherapy. 

Radiotherapy is a reliable way to treat HNC 

patients. Salivary glands would be more 

protected in advanced types of radiotherapy; 

however, it can lead to complications such as 

mucositis, difficulty in swallowing, trismus, 

tooth decay, and hyposalivation. When 

salivary flow below than 0.1-1.2 ml/min, it is 

defined as hyposalivation in such these cases 

(radiotherapy induced hyposalivation) which 

is the most suffering complication for patients 

(3-5). 

The prevalence of hyposalivation has been 

estimated about 20%, mostly induced by 

medication and it tends to be more common 

among women (5). Preventing the occurrence 

of hyposalivation is an important subject 

since there is no effective treatment for it and 

as a result patient's quality of life is affected 

negatively by impairment of their physical 

function, social life and cognitive abilities. 

Based on previous studies, patients' QOL 

scores have decreased at least 25% after 

radiotherapy (6-8). 

Psychological status as one of the QOL 

indices can be reduced by hyposalivation. (9). 

Poor prognosis makes HNC patients suffer 

from psychological imbalance more than any 

other cancer patients and hyposalivation 

exacerbates their psychological disorders 

including depression, anxiety, and 

behavioural disorders. Therefore, diagnosis 

and treatment of these complications improve 

QOL and life expectancy in HNC patients 

(10, 11). 

Few articles have studied the subject of HNC-

related psychological status and also most of 

the studies are conducted on physical side 

effects of cancer treatment and their impact 

on the quality of life while mental side effects 

were disregarded (12-15) accordingly, this 

study aimed to assess the psychological status 

of the HNC patients after at least one week of 

receiving radiotherapy. 

Materials and Methods 

This cross-sectional study with the aim of 

assessing the psychological status of patients 

with hyposalivation due to radiotherapy was 

performed in 5 Azar hospital from 1397 to 

1398. Inclusion criteria were as follows: 

patients with no history of mental illness, at 

least one week after radiotherapy and no 

medical record of using medication including 

analgesics, anticholinergics, antidepressants, 

antihistamines, antihypertensive, anti-

Parkinson, antipsychotics, anticonvulsants, 

cytotoxic, diuretics, muscle relaxants, 

sedatives and antidepressants (2). 

This study was conducted on 44 patients and 

oral informed consent was obtained (ethical 

code: IR.GOUMS.1397.205). 

Patients were asked to fill out the GHQ-28 

questionnaire. General Health Questionnaire-

28 (GHQ-28) is a 28-item measure for 

psychological status. The first part of the 

questionnaire includes demographic and 

clinical information, and the second part 
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includes several questions about 

psychological status. It was developed by 

Goldberg, and its validity and reliability was 

confirmed in 1978. The GHQ-28 is divided 

into 4 subscales and each subscale has 7 

questions. These subscales are Somatic 

symptoms (question 1-7), anxiety/insomnia 

(question 8-14), social dysfunction (question 

15-21), and severe depression (question 22-

28). All the questions of GHQ-28 have 4 

options. In this study the Likert scoring  

method was used. According to this method, 

the scoring of each question is (0.1.2.3); 

therefore the total score of an individual 

varies from 0 to 84. Lower score indicates a 

better psychological status (16, 17). Questions 

number 1, 15, 17, 21 are scored inversely in 

the final scoring since they are reverse 

questions. 

Descriptive statistics including frequency, 

percentage, mean, standard deviation and 

plotting of frequency distribution tables were 

used to describe the data. Parametric and non-

parametric inferential tests and Spss18 

software were used to analyse the data. 

Shapiro-Wilk test was used to evaluate the 

normality of data distribution. The 

significance level was considered 0.05 in all 

tests.  

Result 

A total of 44 patients participated in this 

study, of whom 26 (59.9%) were men and 18 

(40.91) were women. A comparison between 

the mean components of psychological status 

revealed that depression was in the best and 

anxiety/insomnia in the worst condition 

(Table 1). 

Table 1: Interaction between hyposalivation and 

psychological status on GHQ-28 scores 

Aging caused an increase in the overall score 

of both general psychological status and it's 

components except for depression; but there 

was no significant relationship between 

patients' age and psychological status, 

physical health, social functioning, 

anxiety/insomnia and depression. The mean 

psychological status was 26.38±8.71 in men 

and 29.11±7.36 in women and the difference 

between genders was not statistically 

significant (Table 2). 

There was no statistical significant difference 

between the 4 components of psychological 

status and gender (Table 3). 

 

Table 2: Spearman’s correlation coefficient between subscales of GHQ-28 and age 

Mean ± SD score Subscales 

7.39 ± 3.75 Physical health 

6.16 ± 3.25 Social functioning 

12.64 ± 2.99 Anxiety/insomnia 

1.33 ± 1.54 depression 

27.50 ± 8.21 Total 

Age Depression Anxiety/ insomnia Social 

functioning 

Physical health  

0.224 0.464 0.551 0.874 0.866 Total 

0.225 0.382 0.261 0.727  Physical health 

0.212 0.320 0.335   Social functioning 

0.233 0.018    Anxiety/insomnia 

-0.018     Depression 
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Table 3: Relation between GHQ-28 subscales and female and male patients 

P-Value Mean (SD) Gender  

0.869 7.30 (3.82) Male Physical health 

7.50 (3.74) Female 

0.128 5.53 (3.64) Male Social functioning 

7.05 (2.73) Female 

0.798 12.53 (3.00) Male Anxiety/insomnia 

12.77 (3.05) Female 

0.136 1.00 (1.13) Male Depression 

1.77 (1.92) Female 

0.28 26.38 (8.71) Male Total 

29.11 (7.36) Female 

 

According to the Spearman test, a significant 

direct correlation was observed between 

physical health status and social functioning 

(P <0.001), physical health status and 

depression (P = 0.011), anxiety/insomnia 

status and social functioning (P = 0.026) and 

also depression and social functioning (P = 

0.034) (Table 2). 

Among participants, there were 4 illiterate 

people, 9 primary educated, 11 middle school 

educated, 12 diploma graduated and 7 higher 

level educated. The highest scores of 

psychological status, physical condition, 

anxiety/insomnia and social functioning status 

were related to illiterate people, while 

depression had a higher score among people 

with diploma. 

Discussion 

This study aimed to evaluate the 

psychological status of HNC patients with 

hyposalivation due to radiotherapy. In this 

study, the average psychological status was 

reported to be 27.50. According to Ebrahimi 

et al.'s study, the clinical cut-off point for the 

GHQ-28 questionnaire in Iran was 24, so 

cancer and its complications overshadowed 

the psychological status of the subjects in this 

study(16).  

In different studies, different questionnaires 

such as mental component summary (MCS), 

Hospital anxiety and depression scale, PSQI, 

ESS, hospital anxiety and depression scale 

(HADS), Taiwanese depression questionnaire 

(THQ) and also clinical interview has been 

used for assessing the psychological status of 

HNC patients (5, 18-22). 

In a study conducted by Nielson et al., the 

prevalence of depression was initially 15%, 

increased to 29% by 3 weeks after treatment, 

and decreased to 8% at the end of 18 months. 

The prevalence of anxiety was 20% at the 

beginning and reached 17% 3 weeks after 

treatment and 22% at the end of 18 months 

(19). In the Lopez-Jornet study, 

hyposalivation was significantly associated 

with depression (5). In the study of Pelland et 

al., 345 patients (25.6%) had moderate to 

severe anxiety and 120 patients (8.9%) had 

moderate to severe depression (20). In the 

study conducted by Lee et al., 13 patients 

(14%) had depression after 6 months, which 

had increased compared to the beginning of 

treatment (8.5%) (21). In the study of Wu et 

al., Pre-treatment anxiety rate was high which 
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decreased over time (from 27.3% to 6.4% and 

then 3.3%) and the rate of pre-treatment 

depression was 8.5% and then decreased to 

24.5% and 14%, respectively, and 

hyposalivation was significantly associated 

with depression (22). In the study of Astrup 

GL et al., mental health status in HNC 

patients decreased and after 6 months, 

returned to the previous state (18). In the 

study of Nikoloudi et al., Depression and 

anxiety in HNC patients significantly 

increased after radiotherapy (23).  

This significant increase between radiation-

induced hyposalivation and depression was 

also observed in the present study. 

Comparison between that study and ours 

showed that cancer individually makes no 

significant effect on psychological, but the 

side effects of cancer and radiotherapy such 

as hyposalivation can result in depression and 

mental illness. In most studies, the rate of 

hyposalivation was closely related to the 

psychological status, however after a long 

period and partial return for saliva production 

ability, psychological status and its 

components have been improved after 1 year 

of radiotherapy and approached to primary 

state (5, 19, 21, 22). 

In the present study, as age increased, 

psychological status and its components such 

as anxiety, insomnia, physical health 

problems and social functioning issues 

increased. These results were in contrast to 

Nielson et al.'s study, in which younger 

patients were more anxious (19). 

In Malekian et al.'s study, depression rate was 

higher in 50-65 years old patients in 

comparison with other age groups (24). In the 

study of Rajabizadeh et al., the prevalence of 

depression was significantly associated with 

ages over 45 years (25). 

It is very difficult to diagnose depressive 

mood indicators in the elderly; since the 

symptoms of depression in the elderly vary 

from those in adolescence. These differences 

can be originated from depressing experiences 

such as heartburn, painful illness, or cognitive 

impairment such as memory loss. Depression 

in the elderly is the second disability after 

physical causes. People who have had a 

history of depression during their lifetime 

show more depression in older ages (26). 

In this study, the psychological status average 

among men and women was not statistically 

significant. Other components (depression, 

social functioning, anxiety/insomnia, and 

physical health) were not statistically 

significant despite being lower in men. In the 

study of Malekian et al., despite the higher 

prevalence of anxiety and depression in 

women, no statistically significant differences 

were observed between the two groups (24). 

In the study of Rajabizadeh et al., No 

significant relationship was observed between 

gender, severity and prevalence of depression 

(25). 

Also in the study of Astrup GL et al., There 

was no significant difference between mental 

health and gender (P = 0.348) (18). In the 

study conducted by Linden et al., the 

prevalence of anxiety in women was 

significantly higher (P <0.001) that can be 

explained by women's higher tendency to 

express emotions (27). The study by Pelland 

et al. did not agree with the results of our 

study in this regard (20). 

Social anxiety is the clinically significant 

anxiety due to social or functional situations 

that often leads to avoidant behavior. 

Epidemiological reports have estimated that 

women more likely develop social anxiety 

disorders, like other anxiety disorders; but 

few studies equate this ratio. The reason for 
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this discrepancy may be the difference in 

diagnostic characteristics and examination 

indexes. In other words, this heterogeneity in 

the relationship between social anxiety and 

gender is always seen in the articles. 

Researchers have found that masculinity is 

negatively related to anxiety. Masculinity is 

negatively related to general levels of fear and 

panic such as fear of failure and criticism and 

fear of the unknown and medical fear; while 

there is a direct relationship between 

femininity and anxiety as well as sensitivity 

to anxiety symptoms. As a result, gender role 

is a mediator between femininity and 

sensitivity to anxiety symptoms (28). 

Among the patients of this study, the highest 

scores of psychological status, physical 

condition, anxiety/insomnia and social 

functioning were in illiterate individuals, 

while the highest scores of depression were in 

those with diploma degree. In the study of 

Naseri et al, patients with higher education 

had higher rates of depression (29). 

In the study of Rajabizadeh et al., a 

significant relationship was observed between 

the level of education and depression of 

oncology patients, so with increasing 

education, the severity of depression 

decreased (P <0.001) (25). There was a 

significant relationship between the rate of 

depression in women with breast cancer and 

the level of education (P = 0.001) (28). In the 

study of WU et al., no significant relationship 

between anxiety and depression and education 

level and other demographic characteristics 

was found (22). 

Conclusion  

To justify the results of this study, it can be 

stated that an increase in a person's level of 

education increases access to information 

resources and raises the level of knowledge 

and awareness about cancer and ways to treat 

it, and despite positive results, this can also 

make an individual sad and depressed. 

The limitation of the present study was 

difficulty in assessing patients due to their 

poor physical condition. In this study, only 

the mental status of HNC patients was 

evaluated. It is recommended to consider the 

psychological status of patients with various 

head and neck cancers treatment. 

References 

1. Fitzmaurice C, Allen C, Barber RM, 

Barregard L, Bhutta ZA, Brenner H, et al. 

Global, regional, and national cancer 

incidence, mortality, years of life lost, years 

lived with disability, and disability-adjusted 

life-years for 32 cancer groups, 1990 to 2015: 

a systematic analysis for the global burden of 

disease study. JAMA Oncol. 2017;3(4):524-

48. [DOI:10.1001/jamaoncol.2016.5688] 

2. Glick M. Burket's oral medicine: PMPH 

USA; 2015. 

3. Kırca K, Kutlutürkan S. Symptoms of 

patients with head and neck cancers 

undergoing radiotherapy. Eur J Cancer Care 

(Engl). 2017;26(6):e12584. 

[DOI:10.1111/ecc.12584] 

4. Braam PM, Terhaard CH, Roesink JM, 

Raaijmakers CP. Intensity-modulated 

radiotherapy significantly reduces xerostomia 

compared with conventional radiotherapy. Int 

J RadiatOncolBiol Phys. 2006;66(4):975-80. 

[DOI:10.1016/j.ijrobp.2006.06.045] 

5. Lopez-Jornet P, Lucero Berdugo M, 

Fernandez-Pujante A, Lavella C Z, Silvestre 

FJ. Sleep quality in patients with xerostomia: 

a prospective and randomized case-control 

study. ActaOdontol Scand.2016;74(3):224-8. 

[DOI:10.3109/00016357.2015.1099730] 

https://doi.org/10.1001/jamaoncol.2016.5688
https://doi.org/10.1111/ecc.12584
https://doi.org/10.1016/j.ijrobp.2006.06.045
https://doi.org/10.3109/00016357.2015.1099730


Psychological status in Head and Neck Cancer Patients                                                                             Yeganegi M  

 

32| Jorjani Biomedicine Journal. 2020; 8(4): P 26-33. 

6. Wijers OB, Levendag PC, Braaksma MM, 

Boonzaaijer M, Visch LL, Schmitz PI. 

Patients with head and neck cancer cured by 

radiation therapy: A survey of the dry mouth 

syndrome in long‐term survivors. Head Neck. 

2002;24(8):737-47. [DOI:10.1002/hed.10129] 

7. Almståhl A, Alstad T, Fagerberg‐Mohlin 

B, Carlén A, Finizia C. Explorative study on 

quality of life in relation to salivary secretion 

rate in patients with head and neck cancer 

treated with radiotherapy. Head Neck. 

2016;38(5):782-91. [DOI:10.1002/hed.23964] 

8. Allal AS, Dulguerov P, Bieri S, Lehmann 

W, Kurtz JM. Assessment of quality of life in 

patients treated with accelerated radiotherapy 

for laryngeal and hypopharyngeal carcinomas. 

Head Neck. 2000;22(3):288-93. 

https://doi.org/10.1002/(SICI)1097-

0347(200005)22:3<288::AID-

HED12>3.0.CO;2-B 

[DOI:10.1002/(SICI)1097-

0347(200005)22:33.0.CO;2-B] 

9. Organization WH. WHOQOL-BREF: 

introduction, administration, scoring and 

generic version of the assessment: field trial 

version, December 1996. WHO, 1996. 

10. Robinson D, Renshaw C, Okello C, 

Møller H, Davies E. Suicide in cancer patients 

in South East England from 1996 to 2005: a 

population-based study. Br J Cancer. 

2009;101(1):198-201. 

[DOI:10.1038/sj.bjc.6605110] 

11. Kallay E, Dégi CL, Vincze AE. 

Dysfunctional attitudes, depression and 

quality of life in a sample of Romanian. J 

CognBehavPsychother. 2007;7(1):95-106. 

12. Rabiei M, Rahimi A, KazemnezhadLeyli 

E, Jalalian B, Massoudi Rad S. Complication 

of post radiation in patients with head and 

neck cancer. J GorganUniv Med Sci. 

2014;16(2):114-20. 

13. Chambers MS, Garden AS, Kies MS, 

Martin JW. Radiation‐induced xerostomia in 

patients with head and neck cancer: 

pathogenesis, impact on quality of life, and 

management. Head Neck. 2004;26(9):796-

807. [DOI:10.1002/hed.20045] 

14. Duncan GG, Epstein JB, Tu D, Sayed SE, 

Bezjak A, Ottaway J, et al. Quality of life, 

mucositis, and xerostomia from radiotherapy 

for head and neck cancers: a report from the 

NCIC CTG HN2 randomized trial of an 

antimicrobial lozenge to prevent mucositis. 

Head Neck. 2005;27(5):421-8. 

[DOI:10.1002/hed.20162] 

15. Pow EH, Kwong DL, McMillan AS, 

Wong MC, Sham JS, Leung LH, et al. 

Xerostomia and quality of life after intensity-

modulated radiotherapy vs. conventional 

radiotherapy for early-stage nasopharyngeal 

carcinoma: initial report on a randomized 

controlled clinical trial. Int J RadiatOncolBiol 

Phys. 2006;66(4):981-91. 

[DOI:10.1016/j.ijrobp.2006.06.013] 

16. Ebrahimi A, Molavi H, Moosavi G, 

Bornamanesh A, Yaghobi M. Psychometric 

Properties and Factor Structure of General 

Health Questionnaire 28 (GHQ-28) in Iranian 

Psychiatric Patients. J Res Behav Sci. 

2007;5(1):5-11. 

17. Nazifi M, Mokarami H, Akbaritabar A, 

FarajiKujerdi M, Tabrizi R, Rahi A. 

Reliability, validity and factor structure of the 

persian translation of general health 

questionnire (ghq-28) in hospitals of kerman 

university of medical sciences. J FasaUniv 

Med Sci. 2014;3:336-42. 

[DOI:10.17795/jhealthscope-15547] 

https://doi.org/10.1002/hed.10129
https://doi.org/10.1002/hed.23964
https://doi.org/10.1002/(SICI)1097-0347(200005)22:33.0.CO;2-B
https://doi.org/10.1002/(SICI)1097-0347(200005)22:33.0.CO;2-B
https://doi.org/10.1038/sj.bjc.6605110
https://doi.org/10.1002/hed.20045
https://doi.org/10.1002/hed.20162
https://doi.org/10.1016/j.ijrobp.2006.06.013
https://doi.org/10.17795/jhealthscope-15547


Psychological status in Head and Neck Cancer Patients                                                                             Yeganegi M  

 

33| Jorjani Biomedicine Journal. 2020; 8(4): P 26-33. 

18. Astrup GL, Rustøen T, Hofsø K, Gran 

JM, Bjordal K. Symptom burden and patient 

characteristics: Association with quality of 

life in patients with head and neck cancer 

undergoing radiotherapy. Head Neck. 

2017;39(10):2114-26. 

[DOI:10.1002/hed.24875] 

19. Neilson K, Pollard A, Boonzaier A, Corry 

J, Castle D, Smith D, et al. A longitudinal 

study of distress (depression and anxiety) up 

to 18 months after radiotherapy for head and 

neck cancer. Psychooncology. 

2013;22(8):1843-8. [DOI:10.1002/pon.3228] 

20. Pelland M, Lambert L, Filion E, Bahig H, 

Beaudry M, Ouellette A, et al., editors. 

Depression, anxiety and claustrophobia in 

patients undergoing radiotherapy for head and 

neck cancer. RadiotherOncol. 2017 May 

1;123(2):318-9. [DOI:10.1016/S0167-

8140(17)31045-9] 

21. Lee Y, Wu Y-S, Chien C-Y, Fang F-M, 

Hung C-F. Use of the Hospital Anxiety and 

Depression Scale and the Taiwanese 

Depression Questionnaire for screening 

depression in head and neck cancer patients in 

Taiwan. Neuropsychiatr Dis Treat. 

2016;12:2649. [DOI:10.2147/NDT.S112069] 

22. Wu Y-s, Lin P-Y, Chien C-Y, Fang F-M, 

Chiu N-M, Hung C-F, et al. Anxiety and 

depression in patients with head and neck 

cancer: 6-month follow-up study. 

Neuropsychiatr Dis Treat. 2016;12:1029. 

[DOI:10.2147/NDT.S103203] 

23. Nikoloudi M, Lymvaios I, Zygogianni A, 

Parpa E, Strikou D-A, Tsilika E, et al. Quality 

of life, anxiety, and depression in the head-

and-neck cancer patients, undergoing 

intensity-modulated radiotherapy treatment. 

Indian J Palliat Care. 2020;26(1):54. 

[DOI:10.4103/IJPC.IJPC_168_19] 

24. Malekian A, Alizadeh A, Ahmadzadeh 

GH. Anxiety and Depression in Cancer 

Patients. J Res Behavior Sci. 2007;5:115-118. 

25. Rajabizadeh G, Mansoori SM, Shakibi 

MR, Ramazani MR. Determination of Factors 

Related to Depression in Cancer Patients of 

the Oncology Ward in Kerman. J Kerman 

Univ Med Sci. 2005;12(2):142-7. 

26. Norton MC, Singh A, Skoog I, Corcoran 

C, Tschanz JT, Zandi PP, et al. Church 

attendance and new episodes of major 

depression in a community study of older 

adults: the Cache County Study. J Gerontol B 

PsycholSciSoc Sci. 2008;63(3):P129-P37. 

[DOI:10.1093/geronb/63.3.P129] 

27. Linden W, Vodermaier A, MacKenzie R, 

Greig D. Anxiety and depression after cancer 

diagnosis: prevalence rates by cancer type, 

gender, and age. J Affect Disord. 2012;141(2-

3):343-51. [DOI:10.1016/j.jad.2012.03.025] 

28. AliakbariDehkordi M, Zare H, 

AsgharnejadFarid A, Hashemian R. 

Investigations of the Relation Between Social 

Anxiety, Cognitive and Behavioral Aspect of 

It and Sex and Gender-Role in Adolescence. 

Iran J PsychiatrClin Psychol. 2017;22(4):340-

7. [DOI:10.18869/nirp.ijpcp.22.4.340] 

29. Naseri N, Taleghani F. Depression in 

cancer patients: the role of demographic 

variables. IJCA. 2019;1(1):55-61. 

[DOI:10.29252/ijca.1.1.55] 

 

 

 

 

 

 

How to cite: 

Yeganegi M, Behnampour A, Mirzaei F, Tabrizi A, Zokaee,H. Psychological status in Head and Neck Cancer Patients 

with Xerostomia due to Radiotherapy. Jorjani Biomedicine Journal. 2020; 8(4): 26-33. 

https://doi.org/10.1002/hed.24875
https://doi.org/10.1002/pon.3228
https://doi.org/10.1016/S0167-8140(17)31045-9
https://doi.org/10.1016/S0167-8140(17)31045-9
https://doi.org/10.2147/NDT.S112069
https://doi.org/10.2147/NDT.S103203
https://doi.org/10.4103/IJPC.IJPC_168_19
https://doi.org/10.1093/geronb/63.3.P129
https://doi.org/10.1016/j.jad.2012.03.025
https://doi.org/10.18869/nirp.ijpcp.22.4.340
https://doi.org/10.29252/ijca.1.1.55

