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Abstract

Background

Psychological distress including depression and anxiety are among the most serious causes
of morbidity and mortality in Bangladesh. There has been no study in the rural area to report
the prevalence of and risk factors for psychological distress. The aim of this study was to
estimate the prevalence of and risk factors for psychological distress in a rural district in
Bangladesh.

Methods

A total of 2425 adults (1249 women) aged 18—90 years were selected from the Narail upa-
zilla using multi-level cluster random sampling for a cross-sectional study. Psychological
distress was assessed using the Kessler 10 items questionnaire. Participants’ socio-demo-
graphic status, life style factors and health conditions were also collected. Odds ratios and
95% confidence intervals for binary outcomes and mean changes for continuous outcomes
of psychological distress score were computed. Logistic regression and generalized linear
model techniques were used for analytical purpose.

Results

The overall prevalence of psychological distress was 52.5%. This proportion included
22.7% people rated as having mild psychological distress, 20.8% moderate and 9.0%
severe. The prevalence of moderate (24.7% vs. 17.5%, p<0.001) and severe (16.2% vs.
2.5%, p<0.001) psychological distress was significantly higher in older adults of age 60—90
years than that in younger adults of age 18-59 years. The prevalence of severe psychologi-
cal distress was higher in females than males and the difference increased with age (vs.
(females vs males: 1.9% vs. 1.1% at age of <30 years, 12.2% vs. 10.1% at age between
60-69 years, and 45.5% vs. 25.4% at age of 80 years or older). After multivariate adjust-
ment, compared to degree or equivalent level of education, no education (odds ratio (OR),
1.71, 95% confidence interval (Cl), 1.03—2.82) was associated with higher prevalence of
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any psychological distress in the total sample. Compared to married, psychological distress
among widowed older adults was almost five times higher prevalence (OR, 4.89, 95% Cl,
2.51-9.55). Socio-economic status showed a U-shaped relationship with the prevalence of
psychological distress; being very poor or wealthy was associated with higher prevalence of
psychological distress compared to those of moderate socio-economic status. People living
in pourashava (semi-urban areas) reported significantly higher prevalence of psychological
distress compared to people living in typical rural unions.

Conclusions

In this rural Bangladeshi community, the prevalence of psychological distress was high,
especially among older women. Factors including lower level of education, inability to work,
and living in semi-urban areas were associated with higher prevalence of psychological dis-
tress. Public health programmes should target people in high risk groups to reduce their psy-
chological distress in Bangladesh.

Introduction

Psychological distress is common across the world [1, 2]. There are currently over 542 million
people living with depression or anxiety symptoms, which represents an increase of more than
18% from 2005 to 2015 [3-5]. It is projected that one in four individuals globally will be
affected by depressive symptoms at some point in their lifetime [6, 7]. If this depression is pres-
ent with chronic diseases as co-morbid conditions, it can reduce life expectancy by approxi-
mately 20 years [8]. Psychological distress is the presence of a number of depressive symptoms
including lack of enthusiasm, feeling hopeless about the future, and anxiety symptoms [9].

The prevalence of psychological distress and its associated factors vary across the globe. A
meta-analysis of 174 surveys across 63 countries from 1980 to 2013 comprising 665,433com-
prised 665433 individuals reported a pooled prevalence of 17.6% (14.7% in men and 19.7% in
women) with common mental disorder during 12-months preceding assessments. In addition,
29.2% of respondents had experienced a common mental disorder at some time during their
lifetime [10]. A study among South African adults reported 28.4% prevalence of lifetime psy-
chological distress with varying proportions of intensity, such as 10.3% prevalence of moderate
levels of distress, 6.4% prevalence of high or very high levels of distress[9]. The lifetime preva-
lence of psychological distress was 31% among Australian adults with two-thirds reporting
moderate and one-third reporting high level of psychological distress [11]. Bangladesh is one
of the most densely populated countries in the world, with a population of approximately 163
million people [12]. Depression and anxiety are among the most serious causes of morbidity
and mortality in Bangladesh [13-16]. An urban tertiary hospital based study reported 47% of
patients with stroke and 54% of patients with cancer had severe depression in Bangladesh [17].
Despite the adverse impacts of such mental health conditions, they receive little attention in
most of the low and middle-income countries, including Bangladesh, and hence, treatment of
such conditions is not considered a national health priority [18, 19]. In terms of service deliv-
ery, mental health services are almost non-existent at primary care level throughout the coun-
try and the referral to hospital is mostly a long delay. A study conducted in a rural area
reported that 65% of patients with the mental health condition were referred to the hospital 3
months to several years after onset of the disorder [20, 21]. In several studies, the prevalence of
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and risk factors for psychological distress both in urban and rural areas, both at community
and facility based settings in Bangladesh, was found to vary between 6.5 and 31.0% [20].

All studies of psychological distress or depression and anxiety and their associated risk fac-
tors were conducted over a decade ago, despite significant changes in socio-demographic fac-
tors and life expectancy. For example, life expectancy in Bangladesh was 44.9 years in 1975,
58.1 years in 2000 [22] and currently 72 years in 2018 [23]. Therefore, there is a need to accu-
rately investigate the current prevalence of and risk factors for psychological distress. It is also
important to identify the groups at most risk of psychological distress at a population level in
order to develop appropriate intervention and prevention strategies. The need was also
highlighted by Hossain et al. in their systematic review [20]. The current study aims to estimate
the prevalence of psychological distress, its severity and the associated factors, by conducting
across-sectional study in people with a wide age distribution in a rural district in Bangladesh.

Materials and methods
Study location

Data were collected from the Narail upazila, which is considered to be reflective of typical rural
demography in Bangladesh. Bangladesh is divided into 8 administrative divisions, each of
which is divided into a number of districts and thus there are 64 districts, or zila, in total. For
the purposes of local government, each district/zila is divided into a number of upazila. There
are 493 upazila in total in Bangladesh with 163 million people [24]. Narail district is located
approximately 150 km south-west of Dhaka, the capital city of Bangladesh, with a population
of 272,872. Narail has an estimated population density of 722 people per km?, which is compa-
rable to the national rural population density of 873 people per km*[24].

Sample size and statistical power

The sample size was calculated based on severe depression in adults of age 18 to 59 years and
older adults of age 60 to 90 years. Prior prevalence of severe depression was 6.5% in adults and
21% in older adults [20]. With the assumption of margin of error of 3% in prevalence for
adults, and of 5% in older adults, with a significance level of 0.05 and statistical power above
80% a required sample size of 1283 was needed for adults and 1128 for the older adults. In the
current study, we ended up recruiting 1278 adults and 1147 older adults, i.e. 2425 total partici-
pants. Since the sample size is large enough to detect a minimum prevalence of 6.5%, the esti-
mated sample size is large enough for any prevalence larger than 6.5%, as well as both in adults
and older adults group, and by gender. Exclusion criteria were age <18 years or >90 years,
and any severe illness preventing participants from participating in the study.

Sampling frame and recruitment

Narail upazilla consists of 13 rural unions, and an urban city known as Narail paurashova,
which consists of 9 wards. Each union consists of 15-20 villages and a ward consists of 8-12
mahallas or para and each village or mahalla consists of 200 to 500 households depending on
the size of the villages/mahallas. Three from 13 rural unions and one from 9 urban wards were
randomly selected at cluster level 1. Two to three villages or mahallas from each selected union
or ward were randomly selected at level 2. The participants from the village or mahalla were
not selected at random but prioritisation was given in recruiting older adults first. The recruit-
ment started from a corner of a village and continued until the recruitment of a maximum of
250 participants was reached for a large village where the number of eligible participants were
greater than 250. In case of fewer than 250 households in a village, the recruitment continued
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to the adjacent village to reach the number to 250. Data were collected by three teams, each of
which had 3 members. The team members participated in an intensive 2-day training pro-
gramme in Narail before the commencement of data collection. The interviewers were
instructed to interview an older adult first. If none were available in this subgroup, the inter-
viewers approached an adult person of that household. Again, if there was more than one male
or female adult in the same household, one individual was selected, based on who was born
closer to January. However, to maintain an approximately equal number of males and female
participants, one female was interview immediately after a male participant. The K10 was
translated into Bengali independently by two bilingual translators including a medical practi-
tioner with experience in public health. The K10 questionnaire was translated using back-
translation techniques [25]. We have reported the study sample, recruitment strategy, and data
collection previously [26].

Outcome variables

The Kessler 10 items questionnaire [27] was used for measuring psychological distress, which
is the main outcome variable for this study. The Kessler 10 (K10) items is based on 10 items
that measure the frequency of non-specific psychological distress symptoms during the past
four weeks. Respondents were asked, “During the past four weeks, how often did you feel: 1)
tired out for no good reason; 2) nervous; 3) so nervous that nothing could calm you down; 4)
hopeless; 5) restless or fidgety; 6) so restless you could not sit still; 7) sad or depressed; 8) so
depressed that nothing could cheer you up; 9) everything was an effort; 10) worthless.” Items
were rated on a five-point ordinal scale— none of the time (score 1), a little of the time (score
2), some of the time (score 3), most of the time (score 4), and all of the time (score 5). The total
K10 score for each respondent was calculated by summing all 10 items, which then ranged
from a minimum of 10 to a maximum of 50. The total scores were then categorised into: no
psychological distress (10 to 19), mild (20 to 24), moderate (25 to 29) and severe psychological
distress (30 to 50) as per Andrews[28] and Kessler [27]. The psychometric properties of the
K10 questionnaire were investigated using a Rasch analysis and proposed to be a modified ver-
sion of seven items with 1 to 4 categories [29]. The total K7 score for each respondent was cal-
culated by summing all 7 items, which then ranged from a minimum of 7 and a maximum of
28 to investigate the robustness of the findings from the K10.

Independent variables

Socio-demographic factors including age, gender and level of education were collected. Level
of education was categorised into: no schooling, primary school level of education (grade 1 to
5), secondary school level of education (grade 6 to 10) and school secondary certificate (SSC)
or above. Socio-economic status (SES) was assessed according to Cheng et al.[30] asking
whether "over the last twelve months, in terms of household food consumption, how would
you classify your socio-economic status?" with the possible answers: (i) insufficient funds for
the whole year, (ii) insufficient funds some of the time, (iii) neither deficit nor surplus (bal-
ance), and (iv) sufficient funds most of the time. Data on current occupation (e.g., student,
housework, daily labour, government or non-government job, business, and unable to work or
retired), marital status, current health problems (yes or no), number of health problems, and
medication use were also collected during the interview.

Statistical analysis

Participant characteristics including age, gender and level of education are presented for adults
and older adults using descriptive statistics. We used binary logistic regression models to
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estimate the odds ratio (OR) and 95% confidence intervals (CI) for any psychological distress.
In this case, participants were categorised into (1) no psychological distress (scores of 19 and
lower) and (2) any level of psychological distress (scores of 20 and above) from the total score
of 50 in association with categorical responses of the independent variables (e.g., level of edu-
cation). We used multinomial logistic regression techniques to determine the odds of increas-
ing the severity of psychological distress (normal, mild, moderate and severe) associated with
different binary, multi-category or incremental categories for ordinal cut-off of quantitative
variables. We also used a generalised linear model in presenting mean difference and 95% con-
fidence interval for psychological distress score on a continuous scale ranging from 10 to 50
units for K10 items and 7 to 28 units for modified K7 items in association with categorical
responses of the independent variables. All models were adjusted for age, gender, level of edu-
cation, marital status, socio-economic status, occupation, smoking status, medical condition
and geographic location. Statistical software SPSS (SPSS Inc, version 24) was used for the
analysis.

Ethical approval

We conducted the research following the tenets of the Declaration of Helsinki. Human Ethics
Approval was received from the Swinburne University of Technology Human Ethics Commit-
tee (SHR Project 2015/065). We obtained written consent from the participants who were able
to sign and a finger print was obtained from those who were unable to sign. In the case of fin-
ger print consent, the data collector provided a counter signature for the participants. Partici-
pants were informed of their right to withdraw from the study at any stage if they wished.

Results

Of 2425 participants, 51.5% were female (52.8% in adults and 50% in older adults). In compar-
ison of socio-demographic factors between adults and older adults, 13.4% vs. 43.6% had no
schooling, 9% vs. 30% had house duties, 16% vs. 7.9% were labourers, 91% vs. 68% were mar-
ried, 3% vs. 32% were widowed, 26% vs. 28.6% were tobacco smokers and 11.0% vs. 37.9%
consumed smokeless tobacco (SLT), respectively (Table 1).

The prevalence of any level of psychological distress was 52.5% in the total sample, with a
significant difference between adults and older adults (44.5% in adults vs. 61.8% in older
adults, p<0.001). There was no significant difference in any psychological distress or severity
of psychological distress between males and females (Fig 1). However, after the age of 60 years,
the prevalence of severe psychological distress was significantly higher in females than in
males; in contrast, mild psychological distress was higher in males (Fig 2). The prevalence of
any psychological distress was higher in people with no education (60.1%), being widowed
(70.1%), unable to work or retired (62.0%), insufficient funds most of the time (59.9%) or suf-
fering from any health problem (58.3%) than their counterparts.

Table 2 shows individual risk factor associations for psychological distress after adjustment
for age, gender, level of education, marital status, socio-economic status, occupation, smoking
status, medical condition and geographic location. Compared to adults of age 18-59 years,
older adults of age 60-90 years reported 50% higher prevalence of any psychological distress
(odds ratio (OR) 1.50, 95% confidence interval (CI) 1.19-1.88). There was a U-shape relation-
ship observed between the socio-economic status and any psychological distress. For example,
having insufficient funds most of the time (very poor) (OR 1.65, 95% CI 1.25-2.17) or suffi-
cient funds most of the time (wealthy) (OR 1.89, 95% CI 1.34-2.64) were associated with
higher prevalence of any psychological distress compared to those with insufficient funds
some of the time (poor or middle class)
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Table 1. Sociodemographic characteristic of adults and older adults in a rural district in Bangladesh.

Characteristic Total, N = 2425 Adults (18-59 years), Older adults (60-90 years),
N =1278 (52.7%) N = 1147 (47.3%)
Gender Number (%) Number (%) Number (%)
Female 1249 (51.5) 675 (52.8) 574 (50)
Male 1176 (48.5) 603 (47.2) 573 (50)
Level of education (in years)
No education 671 (27.7) 171 (13.4) 500 (43.6)
Primary (1-5) 946 (39.0) 510 (39.9) 436 (38.0)
Secondary (6-9) 327 (13.5) 238 (18.6) 89 (7.8)
SSC or HSC Pass (10-12) 385 (15.9) 295 (23.1) 90 (7.8)
Degree or equivalent (13-16) 96 (4.0) 64 (5.0) 32 (2.8)
Socio-economic Condition:
Insufficient funds most of the time 367 (15.1) 172 (13.5) 195 (17.0)
Insufficient funds some of the time 781 (32.2) 400 (31.3) 381(33.2)
Balance 1037 (43.0) 582 (45.5) 455 (39.7)
Sufficient funds most of the time 240 (9.9) 124 (9.7) 116 (10.1)
Occupation
Housework 970 (40) 629 (49) 341 (30)
Student 45 (1.9) 40 (3.1) 5(0.4)
Farming 217 (8.9) 130 (10.2) 87 (7.6)
Labourers 297 (12) 206 (16.1) 91 (7.9)
Business, government or non-government job 359 (14.9) 262 (20.5) 97 (88.5)
Retired or unable to work 537 (22.1) 11 (0.9) 526 (46)
Marital status
Married 1937 (80.0) 1163 (91.0) 774 (68)
Widow 405 (17.0) 38 (3.0) 367 (32)
Unmarried/never married 78 (3.2) 73 (5.7) 5(0.4)
Divorce/separation 5(0.2) 4(0.3) 1(0.1)
Smoking status
Never smoker 1180 (49.0) 800 (62.9) 380 (33.5)
Ever of current tobacco smoker 656 (27.3) 331 (26.0) 325 (28.6)
Smokeless tobacco consumption 570 (23.7) 140 (11.0) 430 (37.9)
Any medical condition
No 1063 (43.9) 803 (62.8) 260 (22.7)
Yes 1361(56.1) 476 (37.2) 885 (77.3)
Geographic location
Urban pouroshova 685 (28.2) 388 (56.6) 297 (43.4)
Rural Banshgram 656 (27.1) 381 (58.1) 275 (41.9)
Rural Tularampur 501 (20.7) 209 (41.7) 292 (58.3)
Rural Vodrobilla 583 (24.0) 301 (51.6) 282 (48.4)

https://doi.org/10.1371/journal.pone.0212765.t001

The association of any psychological distress in association with risk factors for adults,
older adults and for males and females are shown in Table 3. Having insufficient funds most of
the time was associated with higher prevalence of psychological distress both in adults and
older adults. However, having sufficient funds most of the time was only associated with
higher prevalence of psychological distress in older adults (OR 4.06, 95% CI 2.37-6.95). Com-
pared to married, being widowed was significantly associated with higher prevalence of any
psychological distress in older adults, especially among older males (OR 4.89, 95% CI 2.51-
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Fig 1. Different levels of psychological distress in males and females in total sample.
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Table 2. Association of socio-demographic factors with any psychological distress in the total participants using binary regression model.

No at risk Normal, n (%) Any PD, n (%) OR (95% CI)*
Total 2425 1149 (47.4) 1276 (52.5)
Age : Adult 1279 711 (55.6) 568 (44.4) 1.0
Elderly 1146 438 (38.2) 708 (61.8) 1.50 (1.19, 1.88)
Age group: 18-29 247 144 (58.3) 103 (41.7) 1.0
30-39 423 245 (57.9) 178 (42.1) 1.05 (0.73, 1.51)
40-49 416 238 (57.2) 178 (42.8) 1.04 (0.72, 1.52)
50-59 193 84 (43.5) 109 (56.5) 1.58 (1.01, 2.47)
60-69 728 301 (41.3) 427 (58.7) 1.57(1.07, 2.31)
70-79 315 108 (34.3) 207 (65.7) 2.88(1.78,4.68)
80 and above 103 29 (28.2) 74 (71.8) 3.58 (1.89, 6.78)
Sex: Female 1238 567 (45.8) 671 (54.2) 1.0
Male 1187 582 (49.0) 605 (51.0) 0.94 (0.67, 1.33)
Education: Degree or equivalent 96 48 (50.0) 48 (50.0) 1.0
SSC or HSC pass 385 212 (55.1) 173 (44.9) 1.09 (0.67, 1.76)
Secondary (6-10) 327 180 (55.0) 147 (45.0) 1.27 (0.76, 2.12)
Primary (1-5) 946 441 (46.6) 505 (53.4) 1.53 (0.95, 2.47)
No Education 671 268 (39.9) 403 (60.1) 1.71 (1.03, 2.83)
Marital status: Married 1937 975 (50.3) 962 (49.7) 1.0
Widow 405 121 (29.9) 284 (70.1) 1.76 (1.31, 2.36)
unmarired/never married 78 49 (62.8) 29 (37.2) 0.58 (0.3, 1.11)
Housework 976 474 (48.6) 502 (51.4) 1.0
Occupation: Student 45 20 (44.4) 25 (55.6) 2.69 (1.17, 6.16)
Farming 217 105 (48.4) 112 (51.6) 122 (0.77,1.92)
Labour 220 115 (52.3) 105 (47.7) 0.94 (0.59, 1.49)
Business, govt. or non-govt job 419 223 (53.2) 196 (46.8) 0.86 (0.58, 1.29)
unable to work or retired 534 203 (38.0) 331 (62.0) 1.09 (0.76, 1.56)
SES: insufficient funds most of the time 367 147 (40.1) 220 (59.9) 1.65 (1.25,2.17)
Insufficient funds some of the time 781 448 (57.4) 333 (42.6) 1.0 (ref)
Balance 1037 456 (44.0) 581 (56.0) 1.74 (1.40, 2.15)
Sufficient funds most of the time 240 98 (40.8) 142 (59.2) 1.89 (1.34, 2.64)
Health Problems: No 1063 581 (54.7) 482 (45.3) 1.0 (ref)
Yes 1361 568 (41.7) 793 (58.3) 1.35(1.04, 1.74)
Medication use: No 1527 787 (51.5) 740 (48.5) 1.0
Yes 898 362 (40.3) 536 (59.7) 1.14 (0.89, 1.47)
Smoking: Never smoker 1180 617 (52.3) 563 (47.7) 1.0
Current or past smoker 656 281 (42.8) 375 (57.2) 1.42 (1.12, 1.81)
Smokeless tobacco 570 236 (41.4) 334 (58.6) 1.11 (0.88, 1.41)
Geographic location: 685 261 (38.1) 424 (61.9) 1.0
Urban pouroshova
Rural Banshgram 656 273 (41.6) 383 (58.4) 0.76 (0.59, 0.97)
Rural Tularampur 501 325 (64.9) 176 (35.1) 0.25 (0.19, 0.33)
Rural Vodrobilla 583 290 (49.7) 293 (50.3) 0.47 (0.36, 0.6)

OR (95% CI)* adjusted for age, gender, level of education, marital status, socio-economic condition, occupation, smoking status, medical condition and geographic

location.

https://doi.org/10.1371/journal.pone.0212765.t002

9.55). Compared to the urban pourashava, people living in rural unions reported lower preva-
lence of psychological distress. Although no education was associated with higher prevalence
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Table 3. Association of socio-demographic factors with any psychological distress for adults and older adults, and for males and females.

Adults, N =1278

Older adults, N = 1147

Females, N = 1238

Males, N = 1187

Any psychological distress, N (%) 568 (44.4) 708 (61.8) 671 (54.4) 605 (51.0)

n (%) OR (95% CI)* | n (%) OR (95% CI)* | n (%) OR (95% CI)* n (%) OR (95% CI)*
Adults 306 (45.7) | 1.0 262 (43.0) | 1.0
Older adults 365 (64.3) | 1.46 (1.04,2.05) 343 (59.3) | 1.56 (1.13,2.16)
Sex: 306 (45.7) | 1.0 365 (64.3) | 1.0
Female
Male 262 (43.0) | 0.72 (0.37, 1.44) | 343 (59.3) | 1.12 (0.74, 1.69)
Education: 33(51.6) | 1.0 15(46.9) | 1.0 15(57.7) | 1.0 33(47.1) | 1.0
Degree or equivalent
SSC or HSC pass 131 (44.4) | 0.94(0.51,1.71) |42 (46.7) |1.10(0.47,2.58) | 68 (42.8) | 0.68(0.26,1.79) | 105 (46.5) | 1.38 (0.76, 2.48)
Secondary (6-10) 97 (40.8) 1.19(0.62,2.3) |50(56.2) |1.64(0.69,3.91) |79 (44.1) |0.82(0.31,2.21) |68 (45.9) 1.58 (0.82, 3.03)
Primary (1-5) 222 (43.4) | 1.22(0.66,2.29) | 283 (65.1) | 2.19 (1.0, 4.81) | 265 (53.9) | 0.96 (0.37,2.53) | 240 (52.9) | 1.92 (1.07, 3.45)
No Education 85(49.7) | 1.67 (0.83,3.36) | 318 (63.6) | 2.16 (0.97, 4.81) | 244 (63.9) | 1.29 (0.47,3.5) | 159(55) | 1.76 (0.95, 3.26)
Marital status: Married 520 (44.7) | 1.0 442 (57.2) | 1.0 437(49.8) | 1.0 525(49.6) | 1.0
Widow 20 (52.6) 1.29 (0.61,2.73) | 264 (71.9) | 2.02 (1.44, 2.82) | 225(67.6) | 1.32(0.92,1.88) |59 (81.9) | 4.89(2.51,9.55)
unmarired/never married 27 (37) 0.6 (0.29,1.23) |2 (40) 0.65(0.1,4.34) |8(34.8) |0.16(0.03,0.86) |21(38.2) | 0.8(0.39, 1.63)
Occupation: 287 (45.4) | 1.0 215 (62.5) | 1.0 496 (51.7) | 1.0 6(353) | 1.0
Homemaker
Student 20 (50) 2.16 (0.81, 5.75) | 5 (100) - 14 (56) 7.56 (1.42, 40.28) | 11 (55) 7.31 (1.48, 36.14)
Farmer 54 (41.5) | 1.46 (0.66,3.26) | 58 (66.7) | 1.47 (0.76,2.83) | 0 0 112 (52.3) | 5.12 (1.52,17.32)
Labour 80 (48.8) 1.57 (0.71, 3.46) | 25 (44.6) |0.56 (0.27,1.18) | 0 0 105 (48.2) | 3.31(0.98,11.21)
Business or any govt/non-govt job 120 (41.1) | 0.99 (0.48,2.04) | 76 (59.8) | 0.93 (0.53,1.62) | 13 (56.5) | 1.05(0.39,2.8) | 183 (46.2) | 3.25 (0.9, 10.75)
unable to work or retired 4 (36.4) 0.86 (0.18,4.21) | 327 (62.5) | 0.9 (0.6, 1.34) 147 (65.9) | 1.08 (0.71,1.66) | 184 (59.2) | 3.92 (1.17,13.19)
SES: insufficient funds most of the time | 85 (49.4) 1.51(1.0,2.28) |135(69.2) | 1.77 (1.19,2.63) | 127 (64.8) | 1.69 (1.14,2.50) |93 (54.4) 1.66 (1.10, 2.49)
Insufficient funds some of the time 132 (32.9) | 1.0 (ref) 201 (52.9) | 1.0 (ref) 175 (43.3) | 1.0 (ref) 158 (41.9) | 1.0 (ref)
Balance 298 (51.2) | 1.58 (1.15,2.17) | 283 (62.2) | 1.78 (1.30,2.45) | 299 (57.9) | 1.91 (1.42,2.58) |282(54.1) | 1.59 (1.17,2.18)
Sufficient funds most of the time 53 (42.7) 10.92(0.56,1.51) | 89(76.7) |4.06(2.37,6.95) | 70 (57.4) | 1.63(1.00,2.63) |72 (61) 2.20 (1.35, 3.60)
Health Problems: No 342 (42.6) | 1.0 140 (53.8) | 1.0 233 (45.2) | 1.0 249 (45.5) | 1.0
Yes 226 (47.5) | 0.98 (0.65, 1.47) | 567 (64.1) | 1.75(1.2,2.55) | 438 (60.7) | 1.52 (1.05,2.18) | 355 (55.6) | 1.22 (0.84, 1.77)
Medication use: No 403 (41.8) 1.0 337(59.9) | 1.0 383 (49.7) | 1.0 357 (47.2) | 1.0
Yes 165 (52.4) | 1.8 (1.15,2.8) | 371 (63.6) | 0.86 (0.63,1.17) | 288 (61.7) | 1.07 (0.76, 1.51) | 248 (57.5) | 1.2 (0.83, 1.73)
Smoking: Never smoker 358 (44.8) | 1.0 205 (53.9) | 1.0 361 (48.1) | 1.0 202 (47) 1.0
Current or past smoker 149 (45) 1.28 (0.89, 1.82) | 226 (69.5) | 1.76 (1.23, 2.5) 87 (77) 1.96 (1.15, 3.35) | 288 (53) 1.39 (1.03, 1.86)
Smokeless tobacco 60 (42.9) |0.84(0.55,1.29) | 274 (63.7) | 1.28 (0.94,1.75) | 223 (59.5) | 1.06 (0.77, 1.44) 111 (56.9) | 1.28 (0.87,1.9)
Geographic Location: Urban Pourashava | 239 (61.6) | 1.0 185 (62.3) | 1.0 213 (61.6) | 1.0 211 (62.2) | 1.0
Banshgram 201 (52.8) | 0.62 (0.44, 0.86) | 182 (66.2) | 0.92 (0.62,1.36) | 212 (62.9) | 0.96 (0.67,1.36) | 171 (53.6) | 0.57 (0.4, 0.82)
Tularampur 9(4.3) 0.02 (0.01, 0.05) | 167 (57.2) | 0.75(0.52,1.09) | 87 (34.5) | 0.28(0.19,0.42) |89(35.7) |0.21(0.14,0.31)
Vodrobilla 119 (39.5) | 0.34 (0.24, 0.48) | 174 (61.7) | 0.69 (0.47,1.02) | 159 (52.5) | 0.59 (0.41,0.84) | 134 (47.9) | 0.33 (0.23, 0.49)

* OR (95% CI) adjusted for age, gender, level of education, marital status, socio-economic condition, occupation, smoking status and medical condition and geographic

location.

https://doi.org/10.1371/journal.pone.0212765.t003

of any psychological distress in the total sample, it was no longer significant after stratification
for adults and older adults, or for gender.
The prevalence of mild psychological distress (adults vs. older adults: 24.4% vs. 20.9%) was
higher in adults, but the prevalence of moderate (17.5% vs. 24.7%) and severe psychological
distress (2.5% vs. 16.2%) was significantly higher in older adults. The prevalence of severe psy-
chological distress was higher in older adults, especially in people with no education (21.4%),
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widowed (24.8%) and unable to work or retired (20.3%) compared to the overall 16.2% in the
older adults (Table 4).

Following the multivariate adjustment and using the multinomial logistic regression tech-
niques, older age, having insufficient funds most of the time, suffering from any health prob-
lem and ever smoking were associated with the severity of psychological distress in total
sample as well as in both adults and older adults. For example, among males, having insuffi-
cient funds most of the time was associated with a 153% higher prevalence of moderate psy-
chological distress (OR 2.53, 95% CI 1.79, 3.57) and 174% higher prevalence of severe
psychological distress (OR 2.74, 95% CI 1.22, 6.15) compared to people who had insufficient
funds some of the time. The associations of SES with severity of psychological distress in older
adults were similar to those observed in adults. Being widowed was associated with higher
prevalence of moderate (OR 1.92, 95% CI 1.31, 2.80) and severe (OR 2.73, 95% CI 1.79, 4.16)
psychological distress in older adults but not in adults. For older adults, smoking was associ-
ated with higher prevalence of mild (OR 1.56, 95% CI 1.11, 2.19), moderate (OR 1.71, 95% CI
1.22,2.36) and severe (OR 1.57, 95% CI 1.07, 2.30) psychological distress but not for adults
(Table 5).

In a generalised linear model adjusting for similar risk factors, older adults, no education,
widowed, any health problem, current or past smoker and the people living in the urban pour-
ashava were associated with higher psychological distress scores, and having insufficient funds
some of the time was associated with lower psychological distress scores. The results were con-
sistent for scores computed from the K10 items and the validated K7 items, in the total sample,
and in adults and older adults as well (Table 6).

Discussion

Our study reported the prevalence of psychological distress, its severity and its associations
with socio-demographic, lifestyle and medical conditions in a typical rural district in Bangla-
desh. Using the internationally validated K10 psychological distress measuring tool[27], we
report that overall 52.5% of adults had any psychological distress—44% in people who were
younger than 60 years of age and 62% in people who were older or equal to 60 years of age.
Severe psychological distress was nine times more likely in older adults compared to younger
adults. The study adds further evidence of high prevalence of psychological distress to a litera-
ture that was lacking current data for more than a decade.

The prevalence of psychological distress is higher in our study but the risk factors are
found to be similar to previous studies. Results from a systematic review reported a wide
variation of depressive symptoms in Bangladesh between 6.5 to 31.0% [20]. Choudhury
etal. [31] reported the highest prevalence of 65% in a disaster affected area, with a higher
percentage in females in Bangladesh. The prevalence of 6.5% was self-reported psychologi-
cal distress for which data were collected from people of all ages from a single rural village
in 1981. Prevalence of 31% was also self-reported psychological distress for which data were
collected from people of age 13 years or older from a tertiary care hospital in 1975. The stud-
ies reported lower prevalence of psychological distress in rural areas, such as 6.5% to 16.5%,
compared to 28% to 31.5% in urban areas [20]. Although our study suggested higher preva-
lence of psychological distress, the wide variation and lower prevalence in previous studies
can be attributed to the use of different protocols, age ranges, assessment tools and different
definitions of disease outcomes. The higher prevalence of psychological distress in urban
areas is consistent with the previous studies in Bangladesh, and contradict those reported in
Australian and US studies, which found higher prevalence of psychological distress in rural
areas [11, 32].
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Table 4. Any psychological distress and it’s severity by socio-demographic factors of the total participants and by adults and older adults.

Total Adults Older adults
Noat | Mild,n | Moderate,n @ Severe,n | Noat | Mild,n | Moderate,n | Severe,n | Noat | Mild,n | Moderate,n | Severe, n
risk (%) (%) (%) risk (%) (%) (%) risk (%) (%) (%)
Total 2425 551 507 (20.9) 218 (9.0) | 1279 312 224(17.5) 32(2.5) 1146 239 283(24.7) 186(16.2)
(22.7) (24.4) (20.9)
Sex: Female 1238 296 254 (20.5) 121 (9.8) 670 175 116 (17.3) 15 (2.2) 568 121 138 (24.3) | 106 (18.7)
(23.9) (26.1) (21.3)
Male 1187 255 253(21.3) | 97(8.2) | 609 137 108 (17.7) | 17(28) | 578 118 145 (25.1) | 80 (13.8)
(21.5) (22.5) (20.4)
Education: No 671 116 175(26.1) | 112(16.7) | 171 35 45 (26.3) 5(2.9) 500 81 130 (26) 107 (21.4)
Education (17.3) (20.5) (16.2)
Primary (1-5) 946 | 255(27) | 176 (18.6) 74 (7.8) 511 145 65 (12.7) 12 (2.3) 435 110 111 (25.5) 62 (14.3)
(28.4) (25.3)
Secondary (6-10) 327 76 58 (17.7) 13 (4) 238 53 40 (16.8) 4(1.7) 89 23 18 (20.2) 9(10.1)
(23.2) (22.3) (25.8)
SSC or HSC pass 385 83 76 (19.7) 14 (3.6) 295 64 58 (19.7) 9(3.1) 90 19 18 (20) 5(5.6)
(21.6) (21.7) (21.1)
Degree or equivalent 96 21 22 (22.9) 5(5.2) 64 15 16 (25) 2(3.1) 32 6(18.8) 6(18.8) 3(9.4)
(21.9) (23.4)
Marital status: Married 1937 451 387 (20) 124 (6.4) 1164 284 207 (17.8) 29 (2.5) 773 167 180 (23.3) 95 (12.3)
(23.3) (24.4) (21.6)
Widow 405 83 109 (26.9) 92 (22.7) 38 12 7 (18.4) 1(2.6) 367 71 102 (27.8) 91 (24.8)
(20.5) (31.6) (19.3)
unmarired/never 78 17 10 (12.8) 2(2.6) 73 16 9(12.3) 2(2.7) 5 1(20) 1(20) 0(0)
married (21.8) (21.9)
Occupation: Student 45 14 10 (22.2) 1(22) 40 | 12(30) 7 (17.5) 1(2.5) 5 2 (40) 3 (60) 0 (0)
(31.1)
Housewives 976 249 191 (19.6) 62 (6.4) 632 165 108 (17.1) 14 (2.2) 344 84 83 (24.1) 48 (14)
(25.5) (26.1) (24.4)
land owner 217 49 51 (23.5) 12 (5.5) 130 23 28 (21.5) 3(2.3) 87 26 23 (26.4) 9 (10.3)
(22.6) (17.7) (29.9)
Labour 220 47 49 (22.3) 9 (4.1) 164 39 35(21.3) 6(3.7) 56 | 8(14.3) 14 (25) 3 (5.4)
(21.4) (23.8)
Business 282 74 40 (14.2) 19 (6.7) 195 52 25 (12.8) 1(0.5) 87 22 15 (17.2) 18 (20.7)
(26.2) (26.7) (25.3)
Govt. or non-govt job 137 29 28 (20.4) 6(4.4) 97 20 18 (18.6) 4 (4.1) 40 9 (22.5) 10 (25) 2 (5)
(21.2) (20.6)
unable to work or retired | 534 88 135(25.3) | 108(20.2) | 11 1(9.1) 1(9.1) 2(182) | 523 87 134 (25.6) | 106 (20.3)
(16.5) (16.6)
SES: Very poor 367 111 75 (20.4) 34(9.3) 172 61 20 (11.6) 4(2.3) 195 50 55(28.2) 30 (15.4)
(30.2) (35.5) (25.6)
Poor 781 139 121 (15.5) 73(9.3) 401 77 48 (12) 7 (1.7) 380 62 73 (19.2) 66 (17.4)
(17.8) (19.2) (16.3)
Middle class 1037 237 254 (24.5) | 90(8.7) | 582 149 134 (23) 15(2.6) | 455 88 120 (26.4) | 75 (16.5)
(22.9) (25.6) (19.3)
Rich 240 64 57 (23.8) 21(8.8) 124 25 22 (17.7) 6(4.8) 116 39 35(30.2) 15 (12.9)
(26.7) (20.2) (33.6)
Health Problems: No 1063 208 232 (21.8) 42 (4) 803 165 162 (20.2) 15 (1.9) 260 43 70 (26.9) 27 (10.4)
(19.6) (20.5) (16.5)
Yes 1361 343 274 (20.1) | 176(12.9) | 476 147 62 (13) 17 (3.6) 885 196 212 (24) 159 (18.0)
(25.2) (30.9) (22.1)
Medication use: No 1527 312 314 (20.6) 114 (7.5) 964 204 179 (18.6) 20 (2.1) 563 108 135 (24) 94 (16.7)
(20.4) (21.2) (19.2)
Yes 898 239 193 (21.5) | 104 (1l.6) | 315 108 45 (14.3) 12 (3.8) 583 131 148 (25.4) 92 (15.8)
(26.6) (34.3) (22.5)

(Continued)
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Table 4. (Continued)

Total Adults Older adults
No at | Mild, n | Moderate,n | Severe,n | Noat | Mild,n | Moderate,n | Severe,n | Noat | Mild,n | Moderate,n | Severe, n
risk (%) (%) (%) risk (%) (%) (%) risk (%) (%) (%)
Smoking: Never smoker 1180 277 218 (18.5) 68 (5.8) 800 204 139 (17.4) 15 (1.9) 380 73 79 (20.8) 53 (13.9)
(23.5) (25.5) (19.2)
current or past smoker 656 | 138 (21) | 165 (25.2) 72 (11) 331 70 64 (19.3) 15 (4.5) 325 68 101 (31.1) 57 (17.5)
(21.1) (20.9)
Smokeless tobacco 570 133 123 (21.6) | 78(13.7) | 140 37 21 (15) 2(1.4) 430 96 102 (23.7) | 76 (17.7)
(23.3) (26.4) (22.3)
Geographic Location: 685 144(21) 219(32) 61(8.9) 388 100 118(30.4) 21(5.4) 297 | 44(14.8) 101(34) 40(13.5)
Urban Pourashava (25.8)
Banshgram 656 192 131(20) 60(9.1) 381 122(32) 70(18.4) 9(2.4) 275 | 70(25.5) 61(22.2) 51(18.5)
(29.3)
Tularampur 501 | 58(11.6) |  43(8.6) 75(15) 209 | 7(3.3) 0() 2(1) 292 | 51(17.5) | 43(14.7) 73(25)
Vodrobilla 583 157 114(19.6) 22(3.8) 301 | 83(27.6) 36(12) 00) 282 | 74(262) | 78(27.7) 22(7.8)
(26.9)

https://doi.org/10.1371/journal.pone.0212765.t1004

Although there was no significant difference in overall prevalence of any psychological dis-
tress or severity of psychological distress between males and females, severity of psychological
distress was found to be significantly higher in females after the age of 60 years, and these
results are consistent with previous findings [33-37]. Higher prevalence of psychological dis-
tress multi-factorial in cause, and include lack of access to, and utilisation of, mental health ser-
vices, stigma about mental health treatment, poor physical health, other medical conditions,
disability and isolation [11, 38], and low SES [38, 39]. In our study, factors such as no

Table 5. Association of socio-demographic and other characteristics with the severity of psychological distress in a multi-nominal logistic regression model by
adults and older adults.

Total Adult Older adult
Normal Mild Moderate Severe Mild Moderate Severe Mild Moderate Severe
OR (95% | OR (95% CI) | OR (95% CI) | OR (95% | OR(95% CI) OR (95% CI) | OR(95% | OR (95% CI) | OR (95% CI)

CI + T T CI) ¥ T T CI t + T
Older adults vs adults 1.0 1.24 (1.01, 2.05(1.66, 9.44 (6.37,

1.53) 2.54) 14.0)**
Male vs. Female 1.0 0.84 (0.69, 0.97 (0.79, 0.78 (0.58, 0.82(0.63, 0.98(0.72, 1.19(0.59, 0.84(0.61, 0.91(0.67, 0.65(0.46,

1.03) 1.2) 1.05) 1.07) 1.32) 2.42) 1.16) 1.22) 0.92)
$Education level 1.0 1.29 (0.98, 0.65 (0.5, 0.57 (0.4, 1.07(0.69, 0.43(0.28, 0.74(0.27, 1.46(1.02, 0.83(0.6, 0.62(0.42,

1.69) 0.84) 0.8)** 1.64) 0.66) 2.05)** 2.09) 1.16) 0.91)**
PSES 1.0 1.38 (1.11, 2.11(1.68, 1.82 (1.31, 1.30(0.97, 2.53(1.79, 2.74(1.22, 1.41(1.0, 1.73(1.25, 1.62(1.11,

1.72) 2.67) 2.52)** 1.73) 3.57) 6.15)** 1.97) 2.39) 2.35)
Widowed vs. married 1.0 1.33 (0.94, 1.74 (1.25, 2.57 (1.73, 1.34(0.63, 1.37(0.54, 1.11(0.14, 1.39(0.93, 1.92(1.31, 2.73(1.79,

1.88) 2.44) 3.81)** 2.86) 3.42) 9.07) 2.07) 2.8) 4.16)**
Health problem vs. no 1.0 1.74 (1.38, 0.9 (0.71, 1.91 (1.29, 1.71(1.29, 0.73(0.51, 1.99(0.94, 1.81(1.21, 1.12(0.79, 2.02(1.26,
problem 2.19) 1.15) 2.83)** 2.27) 1.03) 4.24)** 2.71) 1.6) 3.24)*
Ever smoker vs. never 1.0 1.17 (0.93, 1.32 (1.04, 1.5 (1.07, 0.90(0.65, 1.04(0.72, 2.45(1.05, 1.56(1.11, 1.71(1.22, 1.57(1.07,
smoker 1.47) 1.67) 2.11)* 1.25) 1.52) 5.72) 2.19) 2.36) 2.3)

+Odds Ratio (95% Confidence Interval (CI)) adjusted for variables included in the model
tEducation level was not adjusted for SES and vice versa.

PInsufficient funds some of the time is the reference group

*indicates a significant trend with p<0.05 and

** indicates p<0.001.

https://doi.org/10.1371/journal.pone.0212765.t005
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Table 6. Effect size (change in psychological distress score) in total sample, by adults and older adults for K10 and validated K7 scale.

K10: Total K7: Total K10: Adults K7: Adults K10: Older K7: Older adults
adults
APsychological distress score | Comparison group Ameans Ameans (95% Ameans Ameans Ameans Ameans
(95% CI)** CI)** (95% CI)** (95% CI)** (95% CI)** (95% CI)**
Older adults Adults 1.53% (0.92, 1.06* (0.57, 1.56)
2.15)
Female Male 0.11 (-0.78, 0.004 (-0.72, 1.09 (-0.42, 2.6) | 0.33 (-0.87, 0.52 (-0.66, -0.38 (-1.34,
1.01) 0.72) 1.53) 1.71) 0.57)
No education Degree or equivalent 2.04* (0.66, 1.58* (0.48, 2.69) | 1.63* (0.09, 1.11 (-0.13, 2.54* (0.08, 2.12* (0.15,
3.41) 3.17) 2.32) 4.99) 4.09)
SSC or HSC pass 1.88* (1.01, 1.16" (0.46, 1.85) | 1.42* (0.42, 0.76 (-0.03, 3.34* (1.71, 2.33* (1.03,
2.75) 2.41) 1.55) 4.96) 3.63)
Secondary (6-10) 1.80% (0.96, 1.35% (0.68, 2.03) | 1.43* (0.45, 1.30* (0.25, 1.64* (0.09, 1.18 (-0.06,
2.65) 2.42) 1.81) 3.18) 2.42)
Primary (1-5) .82%(0.19, 1.44) | 0.24 (-0.26, 0.74) | 0.62 (-0.23, 0.05 (-0.63, 0.76 (-0.13, 0.22 (-0.52,
1.47) 0.73) 1.66) 0.92)
Widowed Married 1.95% (1.2,2.71) | 1.73* (1.12, 2.34) | 0.91 (-0.67, 0.87 (-0.39, 2.48* (1.52, 2.10% (1.33,
2.49) 2.13) 3.43) 2.87)
Unmarried/ 2.82* (0.98, 2.21* (0.74,3.69) | 1.40 (-0.81, 3.6) | 1.27 (-0.49, 425 (-1.41, 2.52 (-2.03,
never married 4.66) 3.02) 9.92) 7.06)
Student House duties 1.37 (-0.76, 3.5) | 0.93 (-0.78, 2.64) | -0.49 (-2.03, 0.04 (-1.62, -1.78 (-7.43, 2.19 (-2.35,
1.06) 1.69) 3.87) 6.74)
Farmer 0.54 (-1.69, 0.34 (-1.45,2.13) | -1.4(-3.6,0.81) | -0.79 (-2.58, -4.25(-9.92, 1.49 (-3.13,6.1)
2.77) 1.00) 1.41)
Labour 1.58 (-0.61, 1.26 (-0.5,3.02) |0.28(-1.8,2.36) | 0(-1.75,1.75) | 3.18 (-2.48, 2.77 (-1.96,
3.77) 8.84) 7.51)
Business, Govt/ 1.92 (-0.22, 1.44 (-0.29, 3.16) | -1.35 (-3.6, 0.64 (-1.07, 2.3 (-3.45, 8.05) | 2.02 (-2.56, 6.6)
non-govt job 4.07) 0.91) 2.35)
unable to work 0.3 (-1.88,2.47) | 0.21 (-1.55,1.94) | -0.43 (-2.62, -1.94 (-4.74, 3.73 (-2.17, 1.96 (-2.55,
or retired 1.77) 0.86) 9.63) 6.48)
Insufficient funds some of the | Insufficient fund -0.98* (-1.7, -0.71* (-1.31, -0.29 (-1.19, -0.20 (-0.92, -1.36* (-2.51, -0.99* (-1.91,
time all the time -0.23) -0.12) 0.61) 0.51) -0.2) -0.06)
Medium -1.54* (-2.1, -1.31% (-2.77, -1.05*(-1.70, -0.93* (-1.45, -1.82%(-2.76, -1.49* (-2.24,
(not good or bad) -0.97) -0.86) -0.39) -0.4) -0.89) -0.74)
Sufficient funds all the | -2.15 (-3.04, -2.20(-2.92, -0.95 (-2.02, -1.29% (-2.14, -3.12 (-4.55, -2.96* (-4.1,
time -1.25) -1.48) 0.11) -0.44) -1.7) -1.82)
Any health problem No 1.18* (0.49, 97 (0.42,1.53) | 0.95 (-0.11, -0.05 (-0.72, 3.12% (1.7,4.55) | 2.04* (1.15,
1.87) 2.02) 0.62) 2.93)
On medication No 0.21 (-0.45, 0.42 (-0.11, 0.95) | -0.09 (-1.07, 1.30* (0.56, 1.30 (-0.05, -0.12 (-0.86,
0.86) 0.88) 2.04) 2.66) 0.61)
Current or past smoker Never smoker 1.02* (0.39, .87 (0.36,1.38) | -0.1(-0.95, 0.72* (0.11, 2.44* (1.33, 1.38% (0.56,2.2)
1.66) 0.74) 1.33) 3.54)
Smokeless tobacco 0.70 (-0.02, 68 (0.11,1.26) | 1.41* (0.48, 0.97* (0.14, -0.51 (-1.42, .80% (0, 1.6)
1.42) 2.34) 1.81) 0.4)
Pouroshoba Bashgram 1.36" (0.7,2.03) | 1.44* (0.9,1.97) |2.18" (1.45, 2.04* (1.45, 0.4 (-0.74,1.53) | 0.72 (-0.19,
2.92) 2.63) 1.63)
Tularampur 431" (361, | 3.73" (3.16,4.29) | 7.95" (7.09,8.8) | 6.81° (6.12, 101 (-0.1,2.11) | 0.95 (0.07,
5.02) 7.49) 1.84)
Vodrobila 3.26% (2.58, 2.88% (2.32,3.42) | 3.90% (3.12, 3.25% (2.63, 2.55% (1.41, 2.43* (151,
3.95) 4.68) 3.86) 3.69) 3.34)

*Indicates significant changes compared to the reference groups

**Difference in means (95% CI) adjusted for age, gender, level of education, marital status, socio-economic condition, occupation, smoking status and medical

condition and geographic location.

https://doi.org/10.1371/journal.pone.0212765.t1006
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education, being widowed, unable to work or being retired, and suffering from any medical
condition were associated with higher prevalence of severe psychological distress, especially in
older women. These findings are also consistent with the previous findings [34, 38]. This
higher prevalence in females can also be explained by the fact that females are more susceptible
to the established risk factors of psychological distress such as lower level of education and less
engagement in any income generation activities in Bangladesh [40]. For example, our data
showed that among people with no education, 57% were females and 43% were males, among
widowed adults, 82% were females and 18% were males, among people having government or
non-government jobs, 10% were females vs. 90% were males. Poor financial situation, espe-
cially in developing countries is also more frequent among females, which is reported to be
associated with higher prevalence of psychological distress [41-43]. A study by the World
Health Organisation reports that women who had experienced severe abuse, either physical,
mental or sexual abuse, independently of the time period, also experienced more psychological
distress in their older age [44]. Globally, sexual violence is experienced more by girls and
women, and there is a strong association between being sexually abused in childhood and the
presence of multiple mental health problems later in life [33, 44], although these findings can
not be verified from the current study as these data were not collected. This indicates that
being of female gender is not inherently associated with higher prevalence of psychological dis-
tress but the established risk factors are higher in females, which can be the main reason for
higher prevalence of psychological distress, especially in older age women [40].

Insufficient funds most of the time (i.e. very poor) was associated with higher prevalence of
psychological distress, both in males and females. Although Bangladesh has shown significant
economic growth in recent years [45], 24.3% people still live under the poverty line and 12.9%
live under an extreme poverty line, which is higher in rural areas than those in urban areas
[46]. Gross family income not only impacts daily life, it is also associated with a low level of
education, higher rate of unemployment, and poor or no medical facilities, and this leads to a
severe psychological distress and poor quality of life. Interestingly, our data show a parabolic
relationship between socio-economic status and psychological distress. That is, sufficient
funds most of the time was also associated with higher prevalence of psychological distress
compared to those with insufficient funds some of the time (poor to middle class). The causes
of such an association in Bangladesh is difficult to explain. However, it is comparable to the
global fact that the prevalence of depression and anxiety in some high income countries such
as in France and United States is higher than that in lower-middle income countries such as in
Brazil, India and China [47]. Cruza-Guet[48] reported a similar parabolic relationship between
psychological distress and social support from a study of psychological distress among His-
panic elderly in USA, indicating both lower and higher level of facilities may cause more psy-
chological distress than a medium level of facilities. Moreover, we have found that the
prevalence of psychological distress was the lowest in people who are daily labourers and have
claimed to have insufficient funds some of the time (poor), which indicates people with a rea-
sonable income can lead a less distressful life than their relatively rich and very poor
counterparts.

Although literature does exist on psychological distress and socio-economic condition in
Bangladesh [20], the literature on smoking and psychological distress is very limited. The cur-
rent study reports associations of smoking with psychological distress in older adults, both in
males and females. From a cross-sectional study, Islam and Hossain [49] reported a similar
association of smoking with higher prevalence of psychological distress, among the healthy
adults university students Literature suggests that people with mental health problems have a
higher prevalence of smoking than the general population [50]. At the same time, smoking has
been reported to be linked to mental health conditions, either as a consequence or as a cause
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[43, 51]. Therefore, whether smoking causes psychological distress or vice versa is unknown
and it cannot be explained from this cross-sectional study. Although data were collected from
a rural upazila, some data were collected from the typical rural unions where no urban facilities
exist and some data were collected from upazila headquarters which is an urban area. The cur-
rent study shows that the prevalence of psychological distress was higher in urban pourashava
compared to that in rural unions which is consistent with the previous studies [20].

The advantage of the present study is that it included a large sample with a wide age distri-
bution and which collected data directly through a face-to-face interview from adults and
older adults, with almost 50% female participants and 1147 people were 60 years of age or
older. The study has reported the prevalence of and risk factors for psychological distress, both
for adults and older adults separately with sufficient statistical power. The data was derived
from a comprehensive questionnaire that included socio-demographic and medical factors
along with smoking status reported either through smoking tobacco or use of SLT. Psychologi-
cal distress was measured using the K10 questionnaire, which has been widely used. The psy-
chometric properties were tested for the K10 questionnaire and a modified 7-item
questionnaire was proposed. To check the robustness, both K10 and validated K7 were used to
report the factors associated with the psychological distress score. Both K10 and K7 showed
robust findings. It is also possible to report the associations of not only any psychological dis-
tress but also the severity of psychological distress with the risk factors due to the large sample
size.

The study has a number of limitations. Firstly, data were collected from one district and
thus the results may not be generalised at the national level. Whilst the sample was representa-
tive of the situation in Narail district, and the rural population is very homogenous in Bangla-
desh, the study’s results need to be extrapolated with caution to other rural parts of
Bangladesh. Secondly, data on smoking and SLT use, and medical condition were based on
self-report response. Reporting bias, reporting error and different perceptions about health
conditions are very likely dependent on disease severity and the level of knowledge of the par-
ticipants. Thirdly, the subjectivity in reporting availability of funds is not the most appropriate
measure of SES. Therefore, the association of medical condition, SES and smoking with psy-
chological distress need to be evaluated with caution. Fourthly, some key predictors such as
history of mental health problems, exposure to violence, and other traumatic experiences were
not included in the questionnaire.

Conclusions

The prevalence of psychological distress in a rural area in Bangladesh was considerably high.
Generally, the prevalence of mild psychological distress was similar in males and females but
the prevalence of moderate and severe psychological distress in females showed a sharp
increase after the age of 60 years. The risk factors associated with psychological distress in this
sample included older age, low SES, being widowed, being unable to work and having a medi-
cal condition. The study suggests that hypertension, diabetes and other chronic diseases are
closely linked and suggest a need for management through a common strategy.
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