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Abstract

Background Disability-free life expectancy (DFLE) has been used to gain a better understanding of the population’s
quality of life.

Objectives The authors aimed to estimate age and sex-specific disability-free life expectancy (DFLE) for urban
and rural areas of Bangladesh, as well as to investigate the differences in DFLE between males and females of urban
and rural areas.

Methods Data from the Bangladesh Sample Vital Statistics-2016 and the Bangladesh Household Income
and Expenditure Survey (HIES)-2016 were used to calculate the disability-free life expectancy (DFLE) of urban and rural
males and females in Bangladesh in 2016. The DFLE was calculated using the Sullivan method.

Results With only a few exceptions, rural areas have higher mortality and disability rates than urban areas.

For both males and females, statistically significant differences in DFLE were reported between urban and rural areas
between the ages of birth and 39 years. In comparison to rural males and females, urban males and females had

a longer life expectancy (LE), a longer disability-free life expectancy, and a higher share of life without disability.
Conclusion This study illuminates stark urban—rural disparities in LE and DFLE, especially among individuals

aged < 1-39 years. Gender dynamics reveal longer life expectancy but shorter disability-free life expectancy

for Bangladeshi women compared to men, emphasizing the need for targeted interventions to address these
pronounced health inequalities.
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serves as a valuable measure for comparing different
groups [15, 24, 29].

On a global scale, the critical issue of population aging
stems from the interplay of increasing LE and declining
fertility, with developed countries experiencing a faster
growth in the elderly population compared to the younger
demographic [1, 8, 9, 11, 17, 18, 21, 34, 39]. For instance,
from 1986 to 2004, Japan experienced a reported reduc-
tion in disability until 1995, after which there was an
expansion in morbidity [39]. Various factors, including
age, gender, urbanicity, per capita GDP, and healthcare
accessibility, significantly contribute to health disparities
globally, with a more pronounced impact in developing
countries [1, 9, 20, 21]. Exploring age and gender dis-
parities, research indicates that although women gener-
ally live longer, those aged 60 and above may experience
higher disability prevalence and shorter Disability-Free
Life Expectancy (DFLE) compared to their male counter-
parts, underscoring the nuanced dynamics of health out-
comes [1].

Bangladesh, the world’s 8th most densely populated
country with 158.90 million people, demands increased
focus on the well-being of its elderly population and
disability-oriented research initiatives, despite being
underexplored in previous studies [3, 16, 20, 34, 40, 41].
Notably, a prior survey in 2010 revealed female and male
life expectancies at age 60 to be 17.95 and 16.87 years,
respectively, indicating a crucial need for contemporary
insights [2, 34]. While a study [34] highlighted improve-
ments in work-loss days for males aged 15—54 from 2004
to 2007, another study [15] concurrently revealed sig-
nificant urban-rural disparities, including higher rural
mortality and disability rates and distinct gender-specific
patterns. Our research further contributes by conducting
a nuanced comparison of life expectancy and Disability-
Free Life Expectancy (DFLE) across diverse age groups,
utilizing the latest datasets from HIES 2016 and Bang-
ladesh Sample Vital Statistics 2016. This study seeks
to address a significant update in the existing literature
by scrutinizing age and sex-specific disability-free life
expectancy in both urban and rural settings, utilizing the
latest available data to offer a comprehensive insight into
the intricate health dynamics of Bangladesh.

Materials and methods

Data collection

Because age-sex-specific life expectancies for urban
and rural regions were not found for 2016, these were
computed utilizing the age-sex-specific mortality rate
of urban and rural areas from Bangladesh Sample Vital
Statistics 2016 report (Statistics 2018). By integrating the
period life tables to compute age and sex-specific disability-
free life expectancy (DFLE) for urban and rural areas,
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age-sex-specific disability prevalence by urban and rural
areas was derived from Bangladesh’s Household Income
and Expenditure Survey (HIES)-2016 [4], addressing the
same population as Bangladesh Sample Vital Statistics
2016’s SVRS dataset, with a similar definition of urban
and rural areas using the country’s own geographic and
locality codes in the enumeration areas, as sampled using
similar Primary Sampling Units (PSU) chosen from a list of
Housing and Population Census 2011’s enumeration areas.

Traditional life table notations are extensively used in
this work. The observed mortality rate, ,m,, from the
Sample Vital Registration System 2016, a dataset offi-
cially published by the Bangladesh Bureau of Statistics
(BBS) [3], was converted into the probabilities of dying,
.4, Bangladesh’s only national statistical office, the Bang-
ladesh Bureau of Statistics (BBS), has released the Sample
Vital Registration System (SVRS) 2016. Although, it has
been studied that vital registration for death and birth in
Bangladesh in 2016 wasn'’t collected very accurately [33],
but this study used SVRS 2016 data which is of high qual-
ity and collected through a nationwide survey carried out
by the BBS under a special project. The SVRS data have
been assessed for the quality of age data, which is crucial
for predicting the majority of critical rates and ratios. In
order to achieve this, three well-known indices: Myer’s
index, Whipple’s index, and UN Age-Sex Accuracy Index
have been calculated from reported age distributions by
sex. Such indices have demonstrated that age reporting
in SVRS 2016 has improved over the past years [3]. It is
in charge of gathering, compiling, and disseminating data
on vital statistics and population-related issues. The fol-

lowing formula was used to determine the likelihood of
death:

M. My

1 + (1 — yayx)nmy

nqx

where, 7 is the length of the age group, and ,a, is the
average number of person-years lived by those dying in
the interval from x to x + n. This study used age interval
of 5 years for the age groups. Due to a shortage of ,a, for
Bangladesh in 2016, Swedish 1952 ,a, from the Human
Mortality Database [19] was used to translate from ,m,
to ,qx. Researchers [25] stated some strategies for choos-
ing values of ,a,, where they maintained that if no values
for ,ay is available for a certain population, or a similar
set of values is not found in other populations, then a
simple and agreeable approach is to adopt those values.
The borrowed values should be acceptable for the gender
for which they are being utilized because ,a, values vary
substantially between the genders. A similar method was
adopted in a similar kind of study as this study [15] where
Swedish 1945 ,a, was used. According to the methods of
picking ,a, [36] [25], the Swedish 1952 ,a, were deemed
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adequate for computing period life tables for Bangladesh
in 2016, after thoroughly checking for matches between
the two population’s ,a, values for the gender for which
they are being utilized, and the age interval wise data
by gender of Bangladesh’s data matched the most with
Swedish 1952 data. The set of Swedish 1952 ,a, from the
male life table was used to compute both urban and rural
male life tables for Bangladesh for 2016, while the set
of Swedish 1952 ,a, from the female life table was used
to compute both urban and rural female life tables for
Bangladesh. Finally, using the set of determined ,q, and
the normal processes for period life table computations
as described in Demography: Measuring and Modeling
Population Processes [36], sex-specific period life tables
for Bangladesh in 2016 for urban and rural areas were
computed.

Estimation disability prevalence

In assessing age-sex-specific disabilities in urban and
rural areas, the HIES-2016, formulated by the BBS [4],
served as the primary data source. This comprehensive
survey encompassed family income, expenditure, edu-
cation, employment, health, and disability information.
Employing a stratified, two-stage sample design, 2304
Primary Sampling Units (PSU) were selected from 2011
Housing and Population Census enumeration areas, with
20 houses per PSU chosen for interviews. The final sam-
ple included 46,080 households, with 186,055 individu-
als aged 5 years and above interviewed between April 1,
2016, and March 31, 2017. Stratification occurred at the
district level, resulting in 132 sub-strata, comprising 64
urban, 64 rural, and four city corporations. Utilizing the
country’s geographic and locality codes, the urban—rural
classification was established. Implicit stratification by
month was incorporated, and interviewers inputted daily
data into laptops, revisiting homes for necessary modifi-
cations if inconsistencies or missing data were identified
[4].

The HIES-2016 seamlessly integrated the Washington
Group’s six disability-related items into a comprehen-
sive questionnaire covering household aspects such as
income, expenditure, education, employment, health,
etc. The construction of these questions was guided by
the World Health Organization’s International Classifica-
tion of Functioning, Disability, and Health [21], providing
a concise conceptual framework for understanding dis-
ability. The six disabilities were: (a) vision; (b) hearing; (c)
walking and climbing; (d) difficulty in remembering and
concentrating; (e) self-care; and (f) speaking and commu-
nicating. To assess these disabilities, every member of the
household was asked the following questions: (a) Does
(name) have difficulty seeing, even if he or she is wear-
ing glasses? (b) Does (name) have difficulty hearing, even
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if he/ she is wearing a hearing aid? (c) Does (name) have
difficulty walking or climbing steps? (d) Does (name)
have difficulty remembering or concentrating? (e) Does
(name) have difficulty with self-care, such as washing all
over or dressing, feeding, or toilet chores? and (f) Does
(name) have difficulty communicating, for example,
understanding or being understood?

Each question had four response categories: no dif-
ficulty; yes, some difficulty; yves, severe difficulty; yes,
can't  see/hear/walk/remember/self-care/communicate
at all. All these were categorized into two groups as no
(no difficulty), indicating no disability, and yes (yes,
some difficulty/yes, severe difficulty/yes, can'’t see, hear,
walk, remember, self-care, communicate at all), indicat-
ing disability. Ultimately, the six forms of disability were
integrated into one measure to assess the prevalence of
disability, which was defined as having at least one dis-
ability. Individuals with at least one of the six disabili-
ties were declared disabled. This approach of assessing
impairment was previously applied with HIES-2010 data
in Bangladesh [15], and a similar strategy had previously
been used in several researches in other countries [22, 23,
37] and in some studies of Bangladesh [34, 35].

Sampling weights of HIES 2016

For each sampling stage and each PSU within a District
(Zila), the sampling probability was determined differ-
ently. In the case of HIES 2016, a two-stage, stratified
clustered design, the likelihood of being selected for the
sample depends on two factors: (1) the likelihood that a
PSU will be selected in the first stage, and (2) the likeli-
hood that a household within each PSU will be selected
in the next stage. The formula below can be used to cal-
culate this,

B _ kpnp  mp,
Phij =P1*p2 = * —

Nj, n/y;

where py,;; is the likelihood that household j, in stratum
h, and PSU i will be represented in the sample. The like-
lihood that the PSU will be chosen in the first step is
expressed as p; and p; is the likelihood that a household
would be chosen in the second stage; kj, is the number of
PSUs chosen in stratum /; my,; is the number of PSU /i
households that were chosen, while Nj, is the total num-
ber of households in stratum / (Statistics 2018).

Estimating DFLE
To merge the estimated life tables and disability preva-
lence from the above mentioned two approaches, the
Sullivan technique [32] was employed. Using the Sullivan
technique, the DFLE at age x was calculated using the fol-
lowing formula:
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1 w
DFLEy = - > Lymg
% a=x

where, [, indicates to the number of survivors at age x;
L, means person-years lived for the age interval a, and
7, refers to the prevalence of disability-free for the age
interval a.

Results

The overall and age-specific participation of males and
females in the study of urban—rural differences in disa-
bility-free life expectancy in Bangladesh 2016 is pre-
sented in Table 1. This study was conducted using the
data of HIES-2016, where the total respondents were
186,055 among them 49.73% were male and 50.27% were
female. The ages were divided into different groups. The
participation of age the group 10-14 years was very
high (11.46%) while the age group 80+ years was very
low (0.9%) compared to others. The eyesight difficulties
were reported by 4.16%. Additionally, hearing difficulties,
walking difficulties, concentration difficulties, self-care
difficulties, and communication difficulties were reported
by 2.07%, 2,03%, 1.51%, 1.35%, and 1.28% respectively
(Table 1).

Table 2 represents the age-specific mortality rate for
the age group 80+ years was the highest for rural males
compared to urban males and rural males-females both
whereas, the mortality rate for urban females was the
highest among rural females and urban males for the
age-group 80+years. For the age group 55+ years, the
mortality rate for the rural male population was high-
est compared to all groups. Few exceptions were noticed
for the age groups 10—14 and 25-29 years where rural
females had the highest mortality rate. Aside from that,
age-group 40—44 and 50-54 years, had the highest mor-
tality rate for urban males. The last row of the table
named “total” is the age-standardized mortality rate and
age-standardized prevalence. The age-standardized mor-
tality rate for the rural male population was highest (6.5
per 1000) while the age-standardized disability preva-
lence was highest (6.17%) for the rural female population
(Table 2).

The age-sex-specific disability prevalence for the rural
female population was highest compared to urban female
and male (urban and rural) populations belonging to
the age group 30+years. For the age groups 1-4, 5-9,
and 10-14 years, the disability prevalence was found
the highest for the male who lived in urban. The disabil-
ity prevalence was found highest for the remaining age
group 15-19, 20-24, and 25-29 years for rural males,
rural females and urban females respectively. The statis-
tical differences were noticed for only a few age-group.
For the male population, the age groups 35-39, 45-49,
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and 75-79 years showed significant statistical differ-
ences based on the area (urban and rural). For the female
population, the age groups 10-14, 30—34, 35-39, 45-49,
50-54, and 60—64 years showed significant statistical dif-
ferences based on both urban and rural areas [Table 2].

Table 3 presents LE, DFLE with 95% confidence
interval, the proportion of expected life without disability
based on area, and urban-rural differences in LE and
DEFLE for Bangladeshi males in 2016. Urban males aged
1-4 years have the highest LE of 72.40 years and DFLE
of 66.31 years, with a difference of 2.54 years compared
to rural males. The differences in LE and DFLE for
urban and rural males are positive, indicating that
urban males have higher LE and longer DFLE than rural
males. Figure la and b show that the life expectancy
and disability-free life expectancy both were longer for
the urban male than the rural male population in any
age group. Differences in disability-free life expectancy
of the male population categorized into the urban and
rural areas were found statistically significant from age
group < 1 to age group 35-39 years. The proportion of life
without disability for urban males was also found highest
for the age group 1-4 years compared to rural males and
all remaining age groups (Table 3).

Table 4 displays the life expectancy (LE), disability-free
life expectancy (DFLE) with a 95% confidence interval,
and proportion of expected life without disability
based on rural and urban areas, as well as urban-
rural differences in LE and DFLE for all age groups of
Bangladeshi females in 2016. Rural females in the 1-4
age group have a longer life expectancy at 73.68 years
compared to rural females in other age groups. Positive
values across all age groups indicate that urban females
have a longer life expectancy and disability-free life
expectancy than rural females. Additionally, rural
females in the 1-4 age group have a longer disability-
free life expectancy at 63.33 years compared to rural
females in other age groups. Figure 2a and b show that
the life expectancy and disability-free life expectancy
were longer for the urban female than the rural female
population in any age group. Differences in disability-free
life expectancy of the female population categorized into
the urban and rural areas were also found statistically
significant from age group<1 to age group 35-39 years.
The proportion of life without disability for urban females
was also found highest for the age group <1 compared to
rural males and all remaining age groups.

Discussion

This study reports a disability prevalence of 6.72% based
on HIES 2016 data, showcasing gender and rural-urban
variations (5.72% in males, 7.24% in females, 7.06% in
rural, and 5.93% in urban). In contrast, The National
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Table 1 Descriptive analysis of the study subjects

Characteristics Frequency Percentage
Gender

Male 92,527 49.73
Female 93,528 50.27
Age group (years)

<1 2,852 153
1-4 15,108 8.12
5-9 19,699 10.59
10-14 21,334 1146
15-19 18,091 9.72
20-24 14,471 7.78
25-29 16,164 8.69
30-34 14,174 7.62
35-39 13,889 746
40-44 10,546 5.67
45-49 10,206 548
50-54 7,760 4.17
55-59 6,492 349
60-64 5,547 298
65-69 3,942 212
70-74 2,843 1.53
75-79 1,287 0.69
80+ 1,681 0.9
Difficulty in seeing, even if he or she wears glasses?

No difficulty 178,305 95.84
Yes, some difficulty 6,923 372
Yes, severe difficulty 661 0.36
Yes, can't see/ hear/ walk/ remember/ self-care/ communicate at all 157 0.08

Difficulty in hearing, even if he or she is wearing a hearing aid?

No difficulty 182,201 97.93
Yes, some difficulty 3,220 1.73
Yes, severe difficulty 457 0.25
Yes, can't see/ hear/ walk/ remember/ self-care/ communicate at all 170 0.09

Difficulty in walking/climbing or any other physical movement?

No difficulty 182,272 9797
Yes, some difficulty 2,674 144
Yes, severe difficulty 808 043
Yes, can't see/ hear/ walk/ remember/ selfcare/ communicate at all 293 0.16

Difficulty in remembering or concentrating?

No difficulty 183,243 98.49
Yes, some difficulty 1,957 1.05
Yes, severe difficulty 559 03

Yes, can't see/ hear/ walk/ remember/ selfcare/ communicate at all 287 0.15

Difficulty in (with self-care such as) washing all over, dressing, feeding, toileting etc.?

No difficulty 183,507 98.64
Yes, some difficulty 1,562 0.84
Yes, severe difficulty 552 03

Yes, can't see/ hear/ walk/ remember/ selfcare/ communicate at all 422 0.23

Difficulty in communicating, that is understanding or being understood?
No difficulty 183,648 98.72
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Characteristics

Yes, some difficulty
Yes, severe difficulty

Yes, can't see/ hear/ walk/ remember/
selfcare/ communicate at all
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Frequency Percentage
1421 0.76
521 0.28
436 0.23

Table 2 Urban and rural area-based age-sex-specific mortality rate (per 1000) and disability prevalence (percent) in Bangladesh, 2016

Age group (year) Age-sex specific mortality rate (per 1000) Age-sex specific disability prevalence
(percent)
Male Female Male Female
Rural Urban Rural Urban Rural Urban p-values* Rural Urban p-values*

<1 333 34.86 34.04 18.03 528 6.04 0.566 6.31 6.03 0.844
1-4 278 1.1 1.89 1.12 7.16 7.69 0429 722 6.56 0.309
5-9 0.97 0.28 0.53 0.71 4.81 4.83 0.971 4.83 4.14 0.147
10-14 0.61 0.3 0.69 0.08 2.33 2.56 0478 2.1 1.51 0.054
15-19 1.6 1 1.44 1.04 217 1.85 0.319 2.2 2.16 0916
20-24 1.07 0.58 0.8 0.54 1.82 1.82 0.999 1.98 1.75 0480
25-29 1.1 0.56 1.26 1.21 234 22 0.714 259 2.89 0407
30-34 1.29 1.13 0.95 0.95 2.74 2.8 0.875 3.09 2.23 0.038
35-39 261 1.51 1.97 12 3.58 241 0.010 551 441 0.054
40-44 2.84 293 263 237 538 4.52 0.179 778 7.21 0475
45-49 5.13 3.15 3.7 2.82 7.16 5.21 0.008 11.03 8.86 0.018
50-54 871 8.86 6.2 5.87 8.82 9.74 0344 1524 12.83 0.059
55-59 14.84 11.05 849 849 12.52 12.97 0.718 18.38 15.52 0.060
60-64 19.04 16.89 15.98 13.81 17.12 18.32 0.447 24.86 19.51 0.003
65-69 29.23 24.73 24.63 19 2282 2224 0.789 285 24.85 0.120
70-74 4497 39.16 40.68 3571 31.38 2555 0.027 36.73 34.8 0.540
75-79 64.78 5747 435 43.06 39.77 2024 0.000 46.22 42.28 0404
80+ 112.32 111.37 104.58 11143 48.04 43.56 0.246 54.17 47.16 0.070
Total” 6.5 4.7 50 3.7 6.4 5.69 0.000 7.7 6.17 0.000

*p values represent significance of the percent difference of age-sex specific disability prevalence between urban and rural areas

Survey on Persons with Disabilities (NSPD) 2021 [5] in
Bangladesh reveals a lower prevalence of 2.80%, with
gender and geographical disparities (3.28% in males,
2.32% in females, 2.89% in rural, and 2.45% in urban
areas). The difference in disability percentages between
NSPD 2021 and this study, based on HIES 2016, likely
arises from divergent definitions of disability inclusion.
NSPD 2021, aligning with the Persons with Disability
Rights and Protection Act, 2013 of Bangladesh,
broadly defines disability as long-term impairments
impacting societal participation. On the contrary, this
study categorized individuals as “disabled” based on
HIES-2016 criteria, which utilized the Washington
Group framework and ICF principles. Disability was
determined if individuals reported difficulty in vision,
hearing, mobility, memory/concentration, self-care,
or communication, with varying severity levels (some,

severe, or complete inability) in any of these areas.
Detailed methodology regarding disability selection is
outlined in the methodology section of this study. A
valuable picture of disability prevalence in Bangladesh
is portrayed by our study, focusing on six functional
limitations. However, a far richer tapestry is revealed
by the NSPD 2021, encompassing diverse impairments
and highlighting stark disparities in access to essential
healthcare services and insurance for people with
disabilities. Higher disability rates than suggested
by our study are unveiled by NSPD data, and rural-
urban divides mirror our findings of higher mortality
in rural areas, particularly among certain urban male
age groups. A multifaceted approach to policy and
program development is demanded by this intricate
interconnectedness.
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Table 3 Differences in life expectancy (LE), disability-free life expectancy (DFLE), and proportion of expected life without disability for
urban and rural area male in Bangladesh, 2016

Age group (year) Life Expectancy (LE) Disability Free Life Expectancy (DFLE) Proportion of
life without
disability

Urban Rural Differencesin Urban 95%Cl Rural 95%Cl Differences in p-value® Urban Rural
LE* (Urban- DFLEA (Urban-
Rural) Rural)

<1 6589 6416 173 6045 59.94-6096 5843 57.78-59.08 202 005 9173  91.07

1-4 7240 6987 254 66.31 65.80-66.82 6344 62.79-6409 2.86 0.01 9158 9081

5-9 6780 6582 198 6205 6154-6256 59.67 59.02-60.32 2.39 002 9153 9065

10-14 6289 61.13 176 5738 56.87-57.89 5519 5453-5585 2.19 0.02 9124  90.28

15-19 5798 5631 167 5259  5207-53.11 5046 49.80-51.12 212 005 9070 8962

20-24 5326 5174 152 4793  4741-4845 4596 4530-46.62 197 0.05 90.00 8882

25-29 4841 4700 140 4316  42.64-43.68 4128 4062-41.94 187 0.05 89.15  87.83

30-34 4353 4225 128 3838  37.85-3891 3661 3594-3728 1.77 005 8816 86.66

35-39 3877 3751 126 3372 33.19-3425 3197 3130-3264 1.75 0.05 86.99 8524

40-44 3404 3297 108 29.08  2854-29.62 2754 2686-2822 154 0.1 8543 8353

45-49 2950 2840 1.1 2470  24.16-2524 2316 2248-2384 153 0.1 83.71 81.57

50-54 2493 2407 086 20.31 19.77-20.85 19.06 18.38-19.74 1.25 02 8147  79.19

55-59 2094 2002 092 1661  16.06-17.16 1524 14.56-1592 1.37 0.2 7932 7613

60-64 1698 1636 062 13.07  1252-1362 1187 11.18-1256 1.20 02 7698 7252

65-69 1325 1274 051 995  940-10.50 869 800-9.38 1.26 0.2 7512 6824

70-74 9.65 934 0.31 7.1 6.56-7.66 589 5.19-6.59 1.22 0.2 7366  63.05

75-79 6.19 6.06 0.13 452  396-5.08 350 2.80-4.20 1.01 0.2 7294 5785

80+ 242 242 0.00 137  081-1.93 126 0.55-197 011 >0.2 5644 5196

Cl=confidence interval of DFLE, *Due to a paucity of data, LE differences were not statistically tested, ADFLE differences were statistically tested with Z-statistic, °p
-values provided significance for a two-tailed test for DFLE differences between urban and rural areas
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Fig. 1 a Differences in life expectancy (LE) for urban and rural area male in Bangladesh, 2016 [left panel]; b Differences in disability-free life
expectancy (DFLE) for urban and rural area male in Bangladesh, 2016 [right panel]

Beyond disability-specific interventions, insurance populations struggling with higher mortality rates and
coverage expansion is proposed, as advocated by the the diverse needs of individuals with varying disabilities.
NSPD 2021, to address the disparities identified by  Rural healthcare infrastructure and service delivery must
both studies. Specific programs should cater to rural be strengthened to match urban standards. Adopting



Ahmed et al. Population Health Metrics (2024) 22:7 Page 8 of 11

Table 4 Differences in life expectancy (LE), disability-free life expectancy (DFLE), and proportion of expected life without disability for
urban and rural area female in Bangladesh, 2016

Age group (year) Life Expectancy (LE) Disability Free Life Expectancy (DFLE) Proportion of
life without
disability

Urban Rural Differencesin Urban 95%Cl Rural 95%Cl Differences in p-value® Urban Rural
LE* (Urban- DFLEA (Urban-
Rural) Rural)

<1 7217 6597 6.20 6448  63.95-6501 5810 57.43-5877 6.38 <001 8935 8807

1-4 7368 7222 145 6559  65.07-66.11 6333 6265-64.00 227 0.01 89.03 87.68

5-9 69.08 6789 1.19 6128 60.76-61.80 59.28 5860-59.95 2.01 002 8871 8731

10-14 6432 6307 125 56.70  56.17-57.23 5467 5399-5535 203 0.02 88.15  86.68

15-19 5934 5828 1.06 51.80 51.27-5233 4995 4927-5064 1.84 005 8728 8572

20-24 5464 5368 096 4716  46.63-47.69 4541 44.72-46.09 1.75 0.05 86.31 84.59

25-29 49.78 4888 0.89 4237  41.85-4289 4068 39.99-41.36 1.69 0.05 85.11 83.21

30-34 4506 4418 089 3775 3721-3829 3605 3535-3674 1.71 005 8378 8160

35-39 4027 3937 0.89 3303 3249-3357 3136 3067-3205 167 0.05 8204  79.65

40-44 3549 3474 075 2844 2790-2898 2692 2622-27.63 1.51 0.1 80.12 7750

45-49 3088 30.16 0.72 2411 23.56-24.66 2264 2193-2334 147 0.1 7806 7504

50-54 2629 2568 061 1986  19.32-2040 1857 17.86-19.27 1.29 0.1 7555 7231

55-59 2199 2140 059 1602  1547-16.57 1484 14.14-1555 1.18 0.1 7287 6935

60-64 1783 1722 061 1240 11.84-1296 1131 10.60-12.02 1.09 02 69.53  65.70

65-69 1391 1343 049 911  855-9.67 833 7.62-9.04 0.78 >0.2 6545 6203

70-74 10.04 985 0.19 606 551-661 560 4.88-6.32 0.46 >0.2 60.35 56.88

75-79 6.50 649 0.01 365 3.08-4.22 333 261-4.06 032 >0.2 56.24 5137

80+ 245 245 0.00 129 0.72-1.86 112 0.39-1.86 017 >0.2 5284 4583

Cl=confidence interval of DFLE, *Due to a paucity of data, LE differences were not statistically tested, ADFLE differences were statistically tested with Z-statistic, °p
-values provided significance for a two-tailed test for DFLE differences between urban and rural areas
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Fig. 2 a Differences in life expectancy (LE) for urban and rural area female in Bangladesh, 2016 [left panel]; b Differences in disability-free life
expectancy (DFLE) for urban and rural area female in Bangladesh, 2016 [right panel]

the NSPD 2021’s holistic approach, incorporating the attitudinal and environmental barriers, as the NSPD
ICF framework, will ensure a complete understanding 2021 emphasizes, is critical for full social inclusion and
of disability’s impact on individuals and society. Tackling  participation for people with disabilities. A richer, more
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informed tapestry of healthcare access and disability
experiences in Bangladesh can be created by weaving
together findings from our study, the NSPD 2019 [6], and
the NSPD 2021. Only then can truly inclusive policies
and programs be crafted that address the intricate needs
of all individuals, regardless of location, disability, or
other circumstances, paving the way for a future where
health and well-being are woven into the fabric of every
life.

The age-sex-specific disability prevalence indicates sig-
nificant differences among urban and rural populations,
influenced by factors like limited healthcare access, emer-
gency response times, and socioeconomic status [15].
Women in urban areas have lower mortality rates than
those in rural areas, except for the 5-9 and 80 + years age
groups. The difference in mortality rates across gender
and location is attributed to various factors, which will
be discussed later. Among urban and rural males, there
is a significant difference in age-sex-specific disability
prevalence for the 35-39, 45-49, 70-74, and 75-79-year
age groups. Rural males have higher disability prevalence
than urban males in these age groups. Similarly, rural
females have higher disability prevalence in the 10-14,
30-34, 45-49, and 60—64-year age groups. The findings
indicate disability prevalence increases significantly with
age, which is consistent with a 2018 study [26].

The results indicate that rural females have signifi-
cantly higher age-sex-specific disability prevalence than
urban females, except for a few age groups. This differ-
ence may be attributed to several factors, including lim-
ited access to maternal and infant healthcare services,
longer emergency response times, poverty, and a short-
age of physicians and nurses in rural areas (UNFPA
2019). Socio-economic status and access to healthcare
services may be risk factors for higher mortality rates in
rural areas, as well as the lack of education and knowl-
edge about healthcare facilities. These factors may also
contribute to higher disability rates among rural popula-
tions. Past studies have suggested that social disadvan-
tage is a major contributing factor to disability [13, 22].
This urban and rural mortality scenario goes with the
worldwide urban-rural difference in mortality and many
aspects [38]. Urban males have a higher life expectancy
than rural males across all age groups, with differences
ranging from O to 2.54. Additionally, urban males have
a higher disability-free life expectancy than rural males,
with differences ranging from 0.11 to 2.86, particularly
for the age group 0 to 39. Urban females also outper-
form rural peers in life expectancy, disability-free life
expectancy, and a higher proportion living without dis-
abilities, particularly in the O to 39 age group. Conversely,
rural males and females exhibit lower life expectancy and
disability-free life expectancy, with a smaller population
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living without disabilities. Infants in rural areas face sig-
nificantly lower life expectancy, underscoring the need
for increased attention to rural females under one year
old. Additionally, rural females live longer with disabili-
ties compared to urban counterparts.

This study gives a spotlight on the significant difference
in age-sex-specific mortality, life expectancy, and disa-
bility-free life expectancy in urban and rural areas, espe-
cially among people at age <1-40 years. Similar findings
come out in a study in neighboring country India, higher
rate of age-sex-specific mortality and life expectancy
without disability in rural areas [30]. The study also found
that Bangladeshi women expect a smaller proportion of
life without disability compared with men, which is also
in line with findings that women spend less time in disa-
bled states than men [7, 10, 12, 27, 31].

Limitations

The fact that the data included in the study was self-
reported is one of the study’s disadvantages. Although
this could be a source of bias, a study [42] discovered that
self-reported functional impairment data were consistent
with medical diagnosis. The second issue is that proxy
interviews for older persons who were unable to partici-
pate in the interviews were not mentioned in the HIES
2016 survey. Then, the institutionalized population was
not considered due to a lack of data. If the institutional-
ized population is not taken into consideration, the DFLE
may be overestimated, especially as people get older [39].
The Sullivan method, employed for estimating Disabil-
ity-Free Life Expectancy (DFLE), has notable limitations
[14]. Firstly, its reliance on cross-sectional data provides
a static view, potentially overlooking transitions between
health and disability states and leading to inaccurate
DFLE estimates. Secondly, the assumption of constant
disability prevalence across age groups simplifies reality,
potentially underestimating age-related increases in dis-
ability and affecting DFLE estimates. Lastly, the method
may overlook temporary impairments, fluctuations in
disability severity, or potential recovery, thus limiting its
accuracy in capturing the dynamic nature of disability.
These limitations warrant careful consideration when uti-
lizing the Sullivan method in studies focusing on DFLE
estimation. Detailed life tables that consider education,
marital status, religion, and residence are needed to bet-
ter understand disability causes and solutions. This study
assumes that institutionalized elderly people have similar
health problems and disabilities as the general popula-
tion. Despite these limitations, recent nationally repre-
sentative statistics for older people in Bangladesh show
significant gender disparities in disability and DFLE.
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Conclusion

This study comprehensively analyzed disability-free life
expectancy (DFLE) in urban and rural areas of Bangla-
desh using HIES 2016 and SVRS 2016 data. Significant
disparities were uncovered in disability prevalence, mor-
tality rates, life expectancy (LE), and DFLE across genders
and geographic locations. The most prevalent disability
was found to be the difficulty in seeing, which can be
mitigated with interventions like providing spectacles
and enhancing cataract surgical treatments. Targeted
interventions and policy adjustments are imperative,
particularly in rural areas, to address the identified dis-
parities. Proper care and the implementation of focused
projects emerged as crucial factors for reducing disability
prevalence. Despite higher mortality and disability rates
in rural areas, urban males and females consistently
exhibited longer LE, DFLE, and a higher proportion of
life without disability, particularly in the age group O to
39. The findings underscore the urgency for addressing
health disparities through targeted interventions and
policy adjustments, particularly in rural regions. Recog-
nizing the study’s insights into urban-rural and gender-
specific patterns of LE and DFLE, appropriate measures
can be taken to narrow disparities in economic develop-
ment, healthcare access, education, and infrastructure,
ultimately contributing to achieving urban—rural equality
in LE and DFLE. Addressing socioeconomic factors, such
as infrastructure development and accessible healthcare,
is crucial for informing health policy in Bangladesh.
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