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Abstract	

Background: Global rise in the older adult population is linked with the higher load of depression, with substantial effect in their quality of life (QoL). This matter is not adequately explored in all most of the regions of Nepal. Our study aimed to examine the prevalence of geriatric depression and its association with QoL in the Far-Western (Sudurpaschim) Province of Nepal.
[bookmark: _Hlk216170511]Methods:  A cross-sectional household survey was conducted in the randomly selected Hill and Tarai population of the Sudurpaschim Province, Nepal (from October to December, 2021). Trained interviewers administered structured questionnaires that incorporated culturally adapted Nepali versions of the Geriatric Depression Scale (GDS-15) for identifying depression, and World Health Organization Quality of life (WHOQoL-8) for measuring the QoL, of the older adult(≥60 years) participants (N=945). Independent sample t-test assessed the relationship between geriatric depression and the total and domain-specific QoL scores. Pearson’s correlation tested the link between depression and QoL. Bivariate logistic regression analysis examined the possible associations of geriatric depression with the study variables. Multivariable logistic regression explored the statistically significant factors associated with geriatric depression. Independent samples t-test assessed the relationship between the study variables and the total and domain-specific QoL scores. Pearson’s correlation tested the link between depression and QoL.
Results: Of the total 956 selected older adult participants, 945 took part in the study (participation rate 98.8%). Just above half were females (50.2%). The mean age was 69.3 (7.8) years. More than half (52.5%) were inhabitants from Tarai; the majority were without formal education (65.5%), not formally employed (97.9%), and earning below Nepalese Rupees (NPR) 20,000 per month (87.1%).The prevalence of geriatric depression was 43.9%. Geriatric depression was significantly associated with age 75 years and above (AOR 1.5), Hill habitation (AOR 1.6), and lower total and domain-specific QoL scores (p<0.001). Mean total QoL score was 25.9 (3.9). Total as well as the domain-specific QoL scores were significantly lower among the older adults who were from the Tarai region, and who had monthly income below NPR 20,000 (p<0.001).
Conclusion: Depression is not only highly prevalent, but also considerably affecting the QoL of the older adult population in the Sudurpaschim Province, Nepal. These findings necessitate prioritization of the geriatric mental health care programs in the country. 
Keywords: geriatric depression, quality of life, mental health, Nepal, Sudurpaschim Province
Background
Global statistics of the ageing population is in the upward trend [1]. Recent estimations reveal 13.5% of the world is inhabited by the people who are 60 years or older [1, 2]. It is projected to escalate to almost 17% (1/6) only in a half-decade time (by 2030) [2]. Furthermore, most of these older adult population are from the developing countries [3]. Ageing world has to face multitude of challenges; owing to the problems like frailty, persistent pain, immobility, chronic diseases, disability, and mental health sufferings [1, 4]. The Global Burden of Disease Study 2021 (GBD 2021) ranked depression as the second most leading cause of the years of life lost to disability (YLD) [4]. Depression is also the most common disabling condition affecting the older adult population [1, 5-7].  Depression in the older adult population usually presents with the atypical cluster of symptoms, that might be under-diagnosed or misdiagnosed, and may remain untreated or inappropriately treated [6]. Hence, geriatric depression has substantial public health implications [1]. In addition to the several levels of burden (familial, societal, financial etc.), late life depression is also associated with impairment in the quality of life (QoL) [6, 8-10]. 
Most of the researches exploring the interrelationship between depression and QoL of the older adult population are from the high-income countries [8-10]. Studies on these matters are very limited in the low-and-middle-income (LAMI) countries [8, 11], like Nepal. 
Nepal, a developing country, landlocked in the South Asian Region, is resource-poor and research-naive [12, 13]. However, around one-tenth of its total population is 60 years and above [14]. A recent study from the Eastern province assessed the possible factors affecting the health services utilization by these population [15]. Studies conducted in the selected localities of the country: rural villages [16], urban municipality [17], and institutional settings [18], have revealed higher loads of depression among the older adults. The residents in the old-age homes, who suffered from depression, also had lower QoL scores [18].
Recent meta-analysis showed more than half (52%) of these population suffer from depression in Nepal [19]. A community-based district-wide epidemiological research conducted in the Central Province (Bagmati) of Nepal revealed almost similar picture [20]. The study also exhibited inverse association of geriatric depression with thetheir QoL [21]. 
[15]Most of the studies on geriatric depression in Nepal are concentrated on the central Province and capital region (Kathmandu) [19, 22]. [16-18]Hence, studies are warranted in the other areas of the country as well, in order to gather more evidences on its the prevalence of geriatric depression, its effects on QoL, and associated burden. 
Keeping these facts into consideration, we attempted an epidemiological investigation of a community-based sample, accommodating both the Hill and Tarai population, in the Far-Western (Sudurpaschim) Province of Nepal [12, 14]. We primarily aimed to estimate the prevalence of depression and assess the quality of life (QoL), in the older age population of the Province. and Secondarily, we intended to identify the associated factors associated with both geriatric depression and QoL., in the older age population of the Province. 
Methods
Study design and sampling
It was a cross-sectional community-based study conducted in the Sudurpaschim Province of Nepal (from October to December, 2021). We used a multistage random cluster-sampling technique to obtain a fairly representative geriatric population from the Province. 
Sudurpaschim Province that spreads from the Northern to the Southern border of the country is the Far-Western region of Nepal. It caters all the three ecological zones of the country. Of the total nine districts, two districts are located in the Tarai region, four in the Hills, and three in the Himalayan region [23]. Due to resource constraints, and owing to the difficulties with the transportation, we did not include the Himalayan districts.
First of all, we applied lottery method in order to select one representative district each from the Hill and the Tarai regions of the Province. Accordingly, Dadeldhura was chosen from the Hill, and Kanchanpur from the Tarai region. 
In order to maintain proportional representation of both the urban and rural population, and to keep uniformity in the procedure, we decided to choose equal number of rural and urban municipalities from both the Hill and Tarai districts.Hence, two urban and two rural municipalities were randomly selected from each of those two districts. There are two urban and five rural municipalities in Dadeldhura, and seven urban and two rural municipalities in Kanchanpur district [23]. Hence, both the urban municipalities of Dadeldhura and both the rural municipalities of Kanchanpur were selected. 
We initiated the data collection process by selecting the cluster of population. We considered the ward of each of the selected municipalities would be the appropriate sampling cluster.  We randomly selected two wards from each of those selected eight municipalities. Door-to-door survey was done to reach the households of each of those selected wards. Face-to-face interview method was used for interviewing the selected participants.
Inclusion and exclusion criteria
The inclusion criteria for age were 60 years and above. The participants ought to be the permanent resident of the particular municipality from the selected district of the Sudurpaschim Province. The participant who had the voter identity card issued from the particular Ward Office was considered the permanent resident of that cluster.  Additionally, they should be able to communicate in Nepali language. However, older adult persons who could not speak or hear, or who had cognitive impairment (mainly disorientation), i.e., unable to give correct answers to at least two of the three following questions (i) time of day [morning, day and evening], (ii) location [outside or inside the house], and (iii) weekday of the data collection [Sunday to Saturday], and those who were residing in old-age homes, were excluded.
Sample size and sampling procedures 
The sam×ple size was estimated using the formula n=Z2PQ/L2 [24]. The value of ‘P’ (prevalence of geriatric depression) was taken as 53.1% as per the findings in the Kavre district [20]. Absolute allowable error (L) was taken 5%, with 95% confidence interval (CI). Z=1.96; was roughly taken as 2.
Hence, sample size= 4×X0.53×X0.47/0.05×X0.05=398
Assuming the 20% of non-reposes rate, the total 478 (398+80) older adult participants from each district was planned to be included in the study. Hence, total sample size (total of the two selected districts in the Province) came out to be 956. 
In order to confirm equivalent participation from both the Hill and Tarai districts, and for the ease in data collection procedure, we attempted to  ensure equal representation from the selected eight municipalities. Hence, approximately 120 households (older adult participants) were selected from each municipality; i.e., 60 from each ward.
Data collection 
In the selected ward, all the households according to existing voter list (2017) were listed out and Systematic Random Sampling Method was used for the selection of the household. If there were more than one eligible participant in the household, one of them was randomly selected by using a lottery. 
We recruited para-medical professionals (Nurses and Health Assistants) as the field interviewers, and they had appropriate knowledge of the medical field. They were well-trained for the administration of the questionnaires, research tools, and for inquiring other details related to the health status of the participants. They could review the medical records, if available, in order to ascertain associated medical and psychiatric morbidity. The field interviewers took the help from the Female Community Health Volunteers (FCHVs) and other local people for sketching the ward map, listing and numbering the households, reaching to their doorsteps, and identifying the suitable participant for the study.  
The data collection process was completed in the three months period (October-December 2021). The field-interviewers collected the data as per the working manual developed by the research team. They entered the inputs from the participants in the study questionnaire during each interview. The completed questionnaire was reviewed by the team leader for completeness, accuracy, and legibility at the end of each day. Minor mistakes were corrected after the team discussion; major mistakes or missing information were rectified by re-visiting the household, the next day or as soon as possible.

Participants
Of the potential 956 selected older adult individuals, six declined to participate, two had impaired hearing, and three were unavailable at the time of interview. Those 11 older adults (5 male, 6 females; age 60–85 years; 7 from Tarai and 4 from Hilly region) were regarded as non-participants. Finally, 945 persons participated in the study. Thus, the proportion of participation was 98.8% (945/956) (Fig. 1).
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Study instruments
The trained health-workers were recruited for the field interview and data collection. A structured questionnaire was prepared for the face-to-face interviews and data-entry purpose. The questionnaire, first developed in English, was translated into Nepali-language using a standard protocol [25]. 
The Nepali questionnaire was pre-tested among 40 consenting individuals    (aged 60 years and above; male 18, female 22; 12 with depression; 15 with chronic medical conditions) who had accompanied the patients at the Department of Psychiatry at the Kathmandu University School of Medical Sciences (KUSMS). Comprehensibility of the translated questionnaires, clarity in the item formulations, and quality assurance was thus established. Necessary language amendments were done in the questionnaire before initiating the data collection.
The final structured interview consisted of five important parts: (i) socio-demographic characteristics (age, gender, ecological region of habitation, formal educational and employment status, monthly family income); (ii) health related questions (any medical illnesses, recent medication, past history of medical and/or psychiatric illnesses, history of any surgery, family history of psychiatric illnesses); (iii) personal history (alcohol/drug abuse, smoking, stressful life events ); (iv) questions imported from the Geriatric Depression Scale (GDS-15) [26]; (v) items from the World Health Organization Quality of Life-8 (WHOQoL-8) questionnaire [27]. 
Detailed descriptions of both the scales are given below. 
Geriatric Depression Scale (GDS-15) - Nepali version
Geriatric Depression Scale (GDS-15) was used to measure the existence of the symptoms suggestive of depression among the older adult subjects [26]. 
The GDS-15 has total of 15 items. Each item particularly concentrates on the possibility of psychological symptoms in the individual in the preceding week. Each item is evaluated in a yes/no format. Ten of those fifteen items (2, 3,4,6,8.9,10,12,14 & 15) indicate ‘depression’ when answered yes (positive), while the remaining 5 items (1, 5, 7, 11 & 13) indicate the presence of ‘depression’ when answered no (negative). The potential total score thus ranges from 0 to 15 [26].

The scale has been translated and culturally adapted for its use among the older adult population in Nepal [20]. The validated Nepali version had acceptable internal consistency (Cronbach’s alpha=0.79); and the score 5/6 was found to be the optimal cut-off point for the caseness of depression (sensitivity 86.3%; specificity 74.5%)among the older adult Nepali population [28]. Since the process of translation and validation of GDS-15 was undertaken by the research team comprising of the authors of this study (AR and DK) [28], it was easily acquired.

Nepali version World Health Organization Quality of Life-8 (WHOQoL-8) questionnaire
The World Health Organization Quality of Life-8 (WHOQoL-8) questionnaire is a shorter and more practical version of WHOQoL instrument with acceptable psychometric properties [29, 30]. This questionnaire has also been translated and validated for the use among the Nepali population, and found to have acceptable internal consistency (Cronbach’s alpha=0.74) [27]. This culturally adapted version of the QoL instrument was used in this study.

The WHOQoL-8 instrument consists of total eight items. Every item represents a QoL facet; and pairwise, two items or facets cover a domain and its related level of well-being or satisfaction. In total, there are four such domains: the global subjective well-being (items 1 and 2), the physical or bodily well-being (items 3 and 4), the psychosocial well-being (items 5 and 6), and well-being or satisfaction related to the person’s environmental circumstances (items 7 and 8). 

The very first item is also used as a G factor that indicates the individual’s subjective rating of one’s overall QoL [31]. Each item is graded on a scale of 1–5, with higher scores indicating better QoL. The total score of these items as well as the domain-specific scores are treated as a continuous variable for analysis.

The instrument has earlier been used to measure quality of life among the older adults [32], as well as among the adult Nepali population [33]. The process of translation and validation of WHOQoL-8 was undertaken by the research team comprising of current author (AR) [27]; hence, this instrument was easily acquired.

Data management and Statistical analysis
All the completed questionnaire were safely stored in a plastic-coated box by the team leader at the end of each day. After completion of data collection, they were sealed in a plastic bag and brought back to the researcher’s office at the Kathmandu University School of Medical Sciences (KUSMS).
Double entry of the data was done in the Statistical Package for Social Science software (IBM SPSS Statistics 21, Chicago, USA). Inconsistencies, if any, were reconciled by reference to the original documents.
As established in the validation study [28], total score six and above (≥6) in the GDS-15 was considered adequate to establish depression caseness among the older adult subjects. This status of ‘geriatric depression’ was used as the dependent variable; the responses were categorized as yes (case of geriatric depression) or no (no case of geriatric depression). Consequently, we estimated the prevalence of geriatric depression with a 95% confidence interval (CI)
Other study variablesCovariates 
We dichotomized the socioSocio-demographic variables as follows:
 i. Age of the participants was recorded as the completed years at the time of the interview. In order to make the interpretation and comparisons easier, we dichotomized the age as above and below :  <75 or ≥75 years, . Similar approach was done in the Central Province study [20];
ii. Gender:  was entered as Male male or female, . Participants’ district of inhabitation was first recorded. Later, it was dichotomized on the basis of the
iii. Ecological ecological region of habitation: Hill or Tarai [23]., Participants were asked whether they had obtained any form of education through the formal educational institutes like schools or colleges, or not. Based on their response, the dichotomized options for 
iv. Formal formal education (Education obtained through formal educational institutes like schools or colleges):was created for analysis (yes or no). Similarly, they were inquired regarding their work or job. If their job provided regular earning, it was considered “yes” for the, 
v. Formal formal employment; otherwise  (Occupation providing regular earning): yes or “no”., The monthly family income was also recorded. Later, for the easier comparison, it was dichotomized as above or below Nepalese Rupees [NPR] 20,000. 
vi. Monthly family income (rough approximation): above or below Nepalese Rupees [NPR] 20,000. 
Furthermore, health related variables (i.e., family history of psychiatric illnesses and comorbid medical conditions) as reported by the participants or revealed from the available medical records, were also entered. 
We also inquired regarding certain personal history variables like the use of alcohol, smoking, and recent occurrence of any stressful personal life events (within a year).Those variables were included as the presence or absence options (yes or no). 
All the variables were entered, reconciled, and coded in the Statistical Package for Social Science (SPSS) software, for carrying out the statistical analyses.
Visual inspection in the histogram plotting of the variables (total GDS score, total and domain-specific QoL scores) revealed roughly bell-shaped curve. Hence, we assumed normality of our data. 
Frequency (%) of the categorical variables and mean and standard deviation (SD) of the continuous variables were calculated. 
Bivariate and multivariable logistic regression analyses with Crude odds ratios [CORs] and adjusted ORs [AORs] respectively were used, each with 95% CIs, to investigate the associations of geriatric depression with the above-mentioned variables. 
Before running the regression, multicollinearity for the independent variables were checked through Variance Inflation Factor (VIF)[34, 35].The VIF of each individual variable was <1. Cut value of the predicted probability for depression was 0.50. No outliers were observed.
The goodness-of-fit for the multiple logistic regression model was tested through Hosmer-Lemeshow test (value=0.37) [34, 35]. Model adequacy was assessed; Pseudo R2 value was 0.18 and ROC value was 0.78 [34, 35].
Pearson’s correlation tests were performed to assess the correlation between total depression (GDS) score and the total and domain-specific QoL scores.
Independent samples t-test was used to compare the mean scores of total QoL and domain-specific scores of QoL across the above-mentioned dichotomized variables. 
The p-values <0.05 were considered statistically significant.

Conceptual framework of the study
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Results
Socio-demographic characteristics
Of the 945 participants, just above half (50.2%) were males. The age of the participants ranged from 60-108 years; the mean (standard deviation [SD]) age being 69.3 (7.8) years. Almost four-fifth (77.9%) were below 75 years. More than half (52.5%) inhabitants were from the Tarai region. More than three-fifth (65.5%) did not have formal education and a considerable majority (97.9%) did not have formal employment. Furthermore, maximum households (87.1%) had monthly income NPR 20,000 and below (Table 1).
Personal and health-related variables
Substantial majority of the older adult population (90.1%) were not taking any kind of medication. Around one-third (31.7%) had some significant medical history in the past. Almost none had past and family history of psychiatric illnesses (1.6% and 1.7%).
One-third of the participants (33.3%) had some comorbid medical conditions. Two-third of the older adult (66.8%) were non-smokers, significant proportion (81.7%) did not consume alcohol, and considerable minority (5.2%) reported of having any stressful life-events (Table 1). 
Prevalence 
The prevalence of geriatric depression was 43.9% (95% CI 40.7-47.1). The mean depression (total GDS score) score was 5.3 (3.1).
Geriatric depression was found higher among the participants who were 75 years and above (53.6%); females (47.3%); inhabitants of hilly region (56.3%); those having formal education (46%); those who did not have formal employment (44.2%); and those earning below 20,000 NPR per month (46.2%). Furthermore, depression rate was higher among the older adult with family history of psychiatric illnesses (56.3%); who were non-smokers (47.2%); non-consumers of alcohol (46.9%); who had some comorbid medical conditions (48.4%); and those without any stressful life events (44.3%) (Table 1).
Socio-demographic associations 
The associations between geriatric depression and the socio-demographic variables are presented in Table 2. 
In the bivariate analyses, the geriatric depression was more frequent in the older age group (≥75 years)(OR 1.6 [95% CI1.2-2.2]; p<0.001), among  females (OR 1.3 [95% CI1.0-1.7]; p=0.03), those residing in the Hilly region (OR 2.7 [95% CI 2.0-3.5]; p<0.001), and among those who had monthly income below NPR 20,000 (OR 2.1 [95% CI 1.4-3.2]; p<0.001). Education and employment status did not show significant association with geriatric depression in the bivariate analysis.
In the multivariable analyses, however, only two characteristics showed statistical significance; age 75 years and above (AOR 1.5 [95% CI 1.1-2.2]; p=0.019) and residency in Hilly region (AOR 1.6 [95% CI 1.1-2.1]; p=0.006).
Associations with Personal and health-related variables
The associations of geriatric depression with personal and health-related variables are presented in Table 2.
In the bivariate analyses, the older adult who were non-smokers (OR 1.5 (1.1-1.9); p=0.004), those who did not consume alcohol (OR 1.9 [95% CI 1.4-2.8]; p<0.001), and those with comorbid medical conditions (OR 1.3 [95% CI 1.0-1.7]; p=0.048) were found to have geriatric depression more frequently. No bivariate associations were seen with family history and stressful life events.
None of these variables had significant multivariable associations with geriatric depression.
Quality of life
The mean score of total QoL was 25.9 (3.9). The domain-specific mean scores of QoL (in ascending order) were: -                                          Environmental circumstances: 5.9 (1.1); Physical well-being: 6.1 (1.4); Subjective well-being: 6.7 (1.2); and Psychosocial well-being: 7.2 (1.3). 
Analysis of the first item (individual rating of QoL) revealed almost half (48.8%) of the older adult population regarded their QoL as good and only a few (4.2%) considered it to be poor. More than two-fifth (46.9%) remained neutral to the question.
Quality of life and geriatric depression
There was a significant negative correlation between total GDS score and total QoL (-0.48; P<0.001). 
Significant negative correlations (p<0.001) were seen between geriatric depression and all the four QoL domains:                                                          Subjective well-being: -0.38; Physical well-being: -0.49; Psychosocial well-being: -0.38; and Environmental circumstances: -0.23.
Associations of Quality of life with study variables
Associations of total and domain-specific QoL scores and the study variables are shown in Table 3.
Total QoL score was significantly higher among the older adult below 75 years (p=0.02); males (p=0.01); inhabitants of Tarai region (p<0.001); those having monthly income above NPR 20,000 (P<0.001); smokers (p=0.002); alcohol consumers (p<0.001) and those who were not depressed (p<0.001).
Older adult below 75 years had significantly higher score in physical well-being domain (p<0.001). Males had significantly higher scores on subjective well-being (p=0.04) and physical well-being (p=0.002) domains. Those without formal education had higher scores on subjective well-being (p<0.001) and lower scores on physical well-being (p=0.04) domains. Older adult who were smokers had significantly higher scores on subjective well-being (p=0.02), physical well-being (p=0.001), and psychosocial well-being (p=0.01) domains. Similarly, alcohol consumers also had higher scores on those three domains (p<0.001, p<0.001, p=0.001 respectively). Older adult without comorbid medical conditions had significantly higher physical well-being score (p=0.004). 
Older adult from the Tarai region, those with monthly income above NPR 20,000, and those who were not depressed, had significantly higher QoL scores across all the four domains (p<0.001).











Table 1. Frequency distribution and Prevalence of geriatric depression among the study variables (N=945) 
	Variables                                                                                    
	Frequency n(%)
	Geriatric depression Prevalence
n (%)

	
Age (in years)
	<75
	736 (77.9)
	303 (41.2)

	
	≥75
	209 (22.1)
	112 (53.6)

	Gender
	Male
	474 (50.2)
	192 (40.5)

	
	Female
	471 (49.8)
	223 (47.3)

	Ecological region of habitation
	Tarai
	496 (52.5)
	162 (32.7)

	
	Hill
	449 (47.5)
	253 (56.3)

	Formal Education
	No 
	619 (65.5)
	265 (42.8)

	
	Yes 
	326 (34.5)
	150 (46.0)

	Formal Employment
	Yes 
	20 (2.1)
	6 (30.0)

	
	No 
	925 (97.9)
	409 (44.2)

	Income (in NPR)
	>20,000
	112 (12.9)
	35 (28.7)

	
	≤ 20,000
	823 (87.1)
	380 (46.2)

	Family History of Psychiatric illnesses
	No
	929(98.3)
	406 (43.7)

	
	Yes
	16(1.7)
	9 (56.3)

	Smoking history 

	Yes

	314(33.2)
	117(37.3)

	
	No 
	631(66.8)
	298(47.2)

	
Alcohol history
	Yes 
	173(18.3)
	53(30.6)

	
	No 
	772(81.7)
	362(46.9)

	Comorbid medical conditions
	No 
	629(66.6)
	262(41.7)


	
	Yes 
	316(33.3)
	153(48.4)

	
Stressful life events
	Yes
	49(5.2)
	18 (36.7)

	
	No
	896 (94.8)
	397 (44.3)








Table 2. Bivariate and multivariable logistic regression analyses of associations of geriatric depression with study variables (N=945) 

	Variables                                                                                    
	Frequency n(%)
	Bivariate analyses
	Multivariable analyses

	
	
	COR (95% CI)
	p
	AOR* (95% CI)
	p

	
Age (in years)
	<75
	736 (77.9)
	reference
	-
	reference
	-

	
	≥75
	209 (22.1)
	1.6 (1.2-2.2)
	<0.001
	1.5 (1.1-2.2)
	0.019

	Gender
	Male
	474 (50.2)
	reference
	-
	reference
	-

	
	Female
	471 (49.8)
	1.3 (1.0-1.7)
	0.03
	1.2 (0.8-1.7)
	0.24

	Ecological region of habitation
	Tarai
	496 (52.5)
	reference
	-
	reference
	-

	
	Hill
	449 (47.5)
	2.7 (2.0-3.5)
	<0.001
	1.6 (1.1-2.1)
	0.006

	Formal Education
	No 
	619 (65.5)
	reference
	-
	reference
	-

	
	Yes 
	326 (34.5)
	1.1 (0.9-1.5)
	0.35
	1.1 (0.8-1.6)
	0.55

	Formal Employment
	Yes 
	20 (2.1)
	reference
	-
	reference
	-

	
	No 
	925 (97.9)
	1.8 (0.7-4.9)
	0.21
	1.3 (0.4-3.9)
	0.63

	Income (in NPR)
	>20,000
	112 (12.9)
	reference
	-
	reference
	-

	
	≤ 20,000
	823 (87.1)
	2.1 (1.4-3.2)
	<0.001
	0.9 (0.6-1.5)
	0.94

	Family History of Psychiatric illnesses
	No
	929(98.3)
	reference
	-
	reference
	-

	
	Yes
	16(1.7)
	1.7 (0.6-4.5)
	0.32
	2.8 (0.8-9,7)
	0.11

	Smoking history 

	Yes

	314(33.2)
	reference
	-
	reference
	-

	
	No 
	631(66.8)
	1.5 (1.1-1.9)
	0.004
	0.9 (0.6-1.2)
	0.41

	
Alcohol history
	Yes 
	173(18.3)
	reference
	-
	reference
	-

	
	No 
	772(81.7)
	1.9 (1.4-2.8)
	<0.001
	0.8 (0.5-1.2)
	0.23

	Comorbid medical conditions
	No 
	629(66.6)
	reference
	-
	reference
	-

	
	Yes 
	316(33.3)
	1.3 (1.0-1.7)
	0.048
	1.3 (0.9-1.8)
	0.10

	
Stressful life events
	Yes
	49(5.2)
	reference
	-
	reference
	-

	
	No
	896 (94.8)
	1.4 (0.8-2.5)
	0.30
	1.3 (0.7-2.6)
	0.46


*adjusted age, gender, residence, education, occupation, income, family history of psychiatric illnesses, history of alcohol use, smoking history, comorbid medical conditions, and recent stressful life events; COR Crude odds ratio, AOR Adjusted odds ratio, CI confidence interval

Table 3. Association of domain-specific and total Quality of Life (QoL) scores [mean (SD)] with study variables*

	
Variables
	Quality of life (QoL)

	
	
Total Score
	Domain-specific scores

	
	
	Subjective well-being
	Physical    well-being
	Psychosocial well-being
	Environmental circumstances

	
Age (in years)
	<75
	26.1(4.0)
	6.6 (1.1)
	6.2 (1.4)
	7.2 (1.3)
	5.9 (1.4)

	
	≥75
	25.4(3.6)
	6.7 (1.1)
	5.5 (1.3)
	7.1 (1.2)
	5.9 (1.0)

	
	p-value
	0.02
	0.46
	<0.001
	0.45
	0.99

	
Gender
	Male
	26.3(3.9)

	6.7 (1.1)
	6.2 (1.4)
	7.2 (1.2)
	6.0 (1.0)

	
	Female
	25.7(4.0)
	6.6 (1.1)
	5.9 (1.4)
	7.2 (1.3)
	5.9 (1.1)

	
	p-value
	0.01
	0.04
	0.002
	0.71
	0.07

	
Ecological region of habitation
	Tarai
	27.2(4.1)
	7.0 (1.1)
	6.2 (1.5)
	7.7 (1.1)
	6.1 (1.1)

	
	Hilly
	24.5(3.2)
	6.3 (1.0)
	5.8 (1.2)
	6.6 (1.2)
	5.7 (1.0)

	
	p-value
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	

Formal Education
	No 
	26.03(4.0)
	6.8 (1.1)
	5.9 (1.5)
	7.2 (1.3)
	5.9 (1.1)

	
	Yes 
	25.8(3.8)
	6.5 (1.2)
	6.2 (1.3)
	7.1 (1.3)
	6.0 (1.0)

	
	p-value
	0.52
	<0.001
	0.04
	0.12
	0.41

	

Formal Employment
	Yes 
	27.2 (4.3)
	7.2 (0.8)
	6.3 (1.6)
	7.5 (1.2)
	6.1 (1.4)

	
	No 
	25.9 (3.9)
	6.7 (1.1)
	6.0 (1.4)
	7.2 (1.3)
	5.9 (1.1)

	
	p-value
	0.16
	0.06
	0.36
	0.27
	0.6

	
Income (in NPR)
	>20,000
	28.4(3.1)
	7.1 (0.9)
	6.5 (1.3)
	7.8 (1.0)
	6.8 (0.7)

	
	≤ 20,000
	25.6(3.9)
	6.6 (1.1)
	5.9 (1.4)
	7.1 (1.3)
	5.8 (1.1)

	
	p-value
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	
Family History of Psychiatric illnesses
	No
	25.9 (3.9)
	6.7 (1.2)
	6.1 (1.4)
	7.2 (1.3)
	5.9 (1.1)

	
	Yes
	25.9 (6.4)
	6.6 (1.5)
	6.1 (1.8)
	7.3 (1.9)
	5.9 (1.8)

	
	p-value
	0.92
	0.76
	1.0
	0.79
	0.73

	
Smoking history
	Yes
	26.5(4.1)
	6.8(1.1)
	6.2(1.4))
	7.3(1.4)
	6.0(1.1)

	
	No
	25.6(3.8)
	6.6(1.1)
	5.9(1.3)
	7.1(1.2)
	5.9(1.1)

	
	p-value
	0.002
	0.02
	0.001
	0.01
	0.09

	
Alcohol history
	Yes
	27.0 (4.2)
	7.0(1.0)
	6.4(1.4)
	7.5(1.3)
	6.0(1.2)

	
	No
	25.7 (3.9)
	6.6(1.1)
	5.9(1.3)
	7.1(1.3)
	5.9(1.0)

	
	p-value
	<0.001
	<0.001
	<0.001
	0.001
	0.36

	
Comorbid medical Conditions
	No
	26.0(4.1)
	6.7(1.1)
	6.1(1.4)
	7.2(1.3)
	5.9(1.0)

	
	Yes
	25.7(3.7)
	6.6(1.1)
	5.8(1.3)
	7.1(1.2)
	6.0(1.1)

	
	p-value
	0.19
	0.33
	0.004
	0.15
	0.09

	
Stressful life events
	Yes
	25.9 (41.)
	6.8 (1.2)
	6.2 (1.3)
	7.3 (1.3)
	5.7 (1.1)

	
	No
	25.9 (3.9)
	6.7 (1.2)
	6.1 (1.4)
	7.2 (1.3)
	5.9 (1.1)

	
	p-value
	0.98
	0.53
	0.60
	0.70
	0.05

	
Depression
	No
	27.5(3.7)
	7.1(1.0)
	6.5(1.3)
	7.6(1.1)
	6.1(1.0)

	
	Yes
	23.9(3.3)
	6.1(1.0)
	5.4(1.2)
	6.6(1.3)
	5.7(1.0)

	
	p-value
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


*Independent sample t-test

Discussion
We aimed to examine the status of depression and quality of life (QoL) of the Nepali older adults in one of the seven provinces of this resource-scarce and research-poor country, which had been unexplored so far. A recent meta-analysis revealed almost one out of the two (52%) of the adult population (≥ 60 years) in the Eastern, Central, and Western region of the country were having depression [19]. Similarly, a district-level study in Kavre showed high prevalence of geriatric depression that was associated with lower QoL scores [20, 32]. Taking a step ahead, we attempted this Province-level study, utilizing similar methodology, and the same research instruments: culturally adapted Nepali versions of GDS-15 [28] and WHOQoL-8 [27].     
We found more than two-fifth (43.9%) of the older adult population in the Sudurpaschim Province of Nepal were suffering from depression. The risk of having geriatric depression was found significantly higher among the older adult who were 75 years and above, and those who were residing in the Hilly region. Furthermore, depressed older adults had lower scores of QoL across all the four domains despite the fact that almost half (48.8%) had considered their QoL to be good. Additionally, QoL (total as well as the domain-specific) scores were significantly lower among the older adults who were from the Hills and who had monthly income below NPR 20,000. 
The prevalence of geriatric depression in this study (43.9%) was lower than that found in Kavre (53.1%)[20], and that reported in the Nepali meta-analysis (52%) [19]. However, it was higher than that reported in a systematic review from India (34.4%) [11], as well as in the recent global reviews [5, 7]. One of the global reviews studying the prevalences of depression, anxiety, and stress among the older adult population showed overall prevalence of geriatric depression to be 19.2% [5]. However, another global review exploring the prevalence and determinants of the geriatric depression, claimed the average prevalence to be 31.7% [7]. Although these figures on prevalence rates appear diverse and inconsistent, such variations are not uncommon. Disparities in the prevalence rates are due to multiple factors: study methodology; data collection tool and cut-off values for identification of the caseness; geographical and socio-cultural differences; and the settings where the studies were done [5, 7, 11]. 
Global studies showed higher rates of geriatric depression among the nursing home residents [5]. Also, prevalences were higher in the developing countries in comparison to the developed countries (40.8% vs. 17.0%) [7]. Geographical differences in the prevalences were also reported: 55.1% in Africa [5], 7.7% in Australia and Malaysia, and 81.1% in India [7]. Low prevalences were generally found in the studies with larger sample size [7]. Consequently, sample size was more than double in this study in comparison to the Kavre study (945 vs. 460). We believe the large sample size with high participation rate (98.8%) in this study must have resulted in reliable prevalence figure [7]. 
Variation in the prevalence rate was also related to the choice of the screening instruments [7, 11]. Most of the studies in the global review had used GDS-15 as an instrument for estimating the prevalence of geriatric depression [7]. GDS-15 predominated also in the Nepali meta-analysis [19]. Average prevalence of geriatric depression with this instrument was 35.7%; while GDS-30 and other instruments revealed 40.6% and 19.9% respectively [7]. GDS-tool showed higher prevalence in comparison to the non-GDS tool also in India (37.9% vs. 25.4%) [11]. The prevalence of 43.9% as seen in this study that used GDS-15 is thus consistent with the global, Indian, and the Nepali review.
Nepal, a country with under-resourced primary health care delivery system, faces dearth of trained mental health care workers [13]. Moreover, majority of the mental illnesses in the developing countries remain untreated due to the factors like poverty, economic instability, stigma, and lack of mental health awareness [5, 7]. In view of the rapid migration of the younger generation towards the cities and foreign countries, the concept of “empty nest syndrome” is also true in the current Nepalese society [36]. These may be the reasons for the high prevalence of geriatric depression in the countries like Nepal. 
Prevalence of depression was significantly higher among the older adult aged 75 years and above is in line with the findings from the global review [7]. Ageism, associated with cumulative negative impact of biological, physiological, and psychosocial circumstances, can seriously affect the mental health status of the individual [1, 2]. 
Depression was significantly higher among the older adult residing in the Hills in comparison to those in the Tarai district. Reciprocally, QoL scores were lower in the older adult from the Hill districts than those in the Tarai. Recent study also showed higher prevalence of depression in the Hills in comparison to the Tarai belt of Nepal [37]. Challenging landscapes, difficult terrain, transport hindrances, and floods and landslides, particularly during monsoons, render accessing psychiatric services difficult in the Hilly regions of Nepal [12, 37]. This may cause higher loads of mental illnesses in the Nepali Hills.
Thinking in another vein, hill districts have more number of villages (rural municipalities) than the cities (urban municipalities) in the Sudurpaschim Province [23]. Thus, hill districts in the Province cater more of the rural population, and Tarai districts have more urban inhabitants. The Kavre district study showed higher prevalence of depression associated with lower QoL among the older adult inhabitants from the rural municipalities [20, 32]. Higher frequency of older adult depression in the rural areas was also seen in India [11]. Our study also established higher depression load and lower QoL scores among the rural older adults in Sudurpaschim Province of Nepal.
Although prevalence of geriatric depression was higher among the female participants, those earning below NPR 20,000, and those having comorbid medical conditions in the bivariate exploration; significant associations were not seen in the multivariable analysis. The Kavre study also did not show any gender association with geriatric depression [20]. 
Interestingly, non-smokers and non-consumers of alcohol had higher loads of depression and lower QoL in the bivariate analysis; but this association did not survive the multivariable exploration. No significant associations of education and occupational status, past and family history of psychiatric illnesses, and stressful life events were seen with geriatric depression. This might have been due to the vast incongruities in the frequency distribution of the dichotomized variables. For example: only 2.1% of the participants had formal employment, below 2% had past and family history of psychiatric illnesses, and just 5.2% were exposed to the stressful life events in the past. These demographic, psycho-social, and lifestyle factors require further explorations in the future studies.
Almost half (48.8%) of our older adult subjects regarded their QoL to be good and nearly similar proportion (46.9%) were neutral towards the question on their life quality; only a few (4.2%) considered their QoL to be poor. Similar picture had emerged in the Kavre study [32]. Possible indifference towards the question on ‘quality of life’ by the Nepali older adults may be due to their inability to understand the overall concept owing to their literacy status [32]. In a different vein, average or good QoL as reported by the older adults may be due to the so-called ‘response shift hypothesis’ [8]. Older adult people tend to consider their health status and functional decline acceptable in relation to their biological or psychosocial circumstances, and adjust their expectations towards life quality accordingly. Moreover, multi-dimensional aspects and multi-faceted attributes of QoL makes it difficult to be adequately assessed in a cross-sectional interview [8-10].  
Depression status, monthly income, and region of habitation were the three factors significantly associated with the total QoL, as well as across all the four QoL domains. Residence and depression were the prime factors associated with QoL also in the Kavre study [32]. Association of poor QoL with depression, not only as a case, but also in the individual symptom level, was established in a review [8]. Inverse association between depression and QoL were also seen in different international studies [9, 10].
Healthy ageing, the concept brought forward by the World Health Organization (WHO)[2], can thus be attained, if we bring forward the actions to mitigate the high load of geriatric depression in the developing countries like Nepal.
Strengths and limitations
This study is our endeavor to measure the burden of geriatric depression among the older adult population in the yet un-explored and less-prioritized Province of Nepal [12, 13, 19]. A district-level study conducted few years ago [20, 32] had paved the way for this Province-wide study. 
Multi-stage stratified sampling technique enabling random selection of both the Hill (rural) and Tarai (urban) population and door-to-door survey to contact the potential participants in their own household lead to very high participation rate (98.8%). This approach not only reduced the participation bias, but also minimized the chance of missing data. Community acceptance was ensured by utilizing local people, FCHVs, and other volunteers during the data collection phase. Our methodology was well tested; we had adopted similar procedure in our earlier community-based studies [12, 20]. We also used standardized and validated instruments [27, 28]. Those tools have been successfully used previously [20, 32]. These are some of the strengths of this study.
There were certain limitations as well. Due to logistic issues, we could not incorporate the districts from the Himalayan (Mountain) region of the Province. Studying only on the two districts may not have provided the true picture of depression among the older adults in the Sudurpaschim Province.  Additionally, we may not have adhered to the strict randomisation principle while selecting the districts, municipalities, wards, and the households with the eligible participants. Considering the remoteness of the sampling cluster and lack of adequate information from the government authorities, we had no other means than relying on the information from the recent voter list and assistance from the FCHVs, for efficient data collection. This might have induced some amount of ‘convenience sampling’ element in our procedure. Also, the procedure we utilized for the sample size calculation and equal size allocation in all the clusters may not have been optimum. However, we tried our best to minimize any sort of bias during the sampling procedure. Being a cross sectional study, causal relationships cannot be established. We focussed on just the individual or personal factors. Marital status and other family, neighbourhood, and social support-related variables were not looked for. Biometric measurements were also not feasible in this study. We also did not look into other possible confounding variables like physical exercise, and access and utilization of health-care facilities. Also, rough approximation and categorization of the monthly family income (above or below NPR 20,000) might not have adequately assessed the economic status.  Additionally, almost all the variables were dichotomized during statistical analysis. This might have compromised our findings on possible associations. 
Studies have pointed out the possibility of overlap between the concept of depression and QoL [9, 10]. We used WHOQoL-8 which might not have captured all the QoL items relevant for the elder population [9]. Instrument like WHOQoL-OLD would have been more suitable for this study [9, 10]. Also, in view of high illiteracy status (65.5%), we had to compromise administering the self-rated questionnaires in the interview-setting. However, this approach was successful in the former studies [12, 20, 32].
Hence, future studies require a broader research framework, which incorporate all the three ecological regions of the country, and employ an efficient as well as robust sampling strategy. Additionally, physical, psychological, and social variables that may be possibly associated with late-life depression and QoL should be investigated.
Conclusions
Depression is highly prevalent among the older adult population in the Sudurpaschim Province, Nepal. Additionally, older population of 75 years and above and those residing in the Hill (rural) regions were more affected by this psychiatric condition. The depressed older adults had lower scores in all the QoL domains. QoL was also lower among the hill-inhabitants and low-earning older adult in this Province. 
Adhering to the purpose of this study, we wish to inform all the health policy makers about the mental health needs of the older age population in this yet un-explored far-Western Province of the country. These findings reciprocate an urgent need to prioritize mental health for the older adult in this region, not only for their individual QoL or well-being, but also to attain the goal of healthy ageing in Nepal. Hence, mental health advocates should work hard, in general, for the equitable health-care resource allocations within the different regions of the country, and, in particular, to develop relevant public health and psychosocial programs aiming towards prevention and control of geriatric depression in the Sudurpaschim Province. 
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Fig2. Conceptual framework of the study.
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