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Abstract

Background: Hypertension and diabetes are major public health challenges in
Bangladesh, placing significant strain on the health system. This study used the care
cascade framework to compare health system performance for both conditions and

assess associated socioeconomic disparities.

Methods: This cross-sectional study analysed data from the Bangladesh
Demographic and Health Survey 2022, including adults aged =18 years with biomarker
measurements (n=14,296 for hypertension; n=13,980 for diabetes). Five-stage care
cascades (prevalence, screening, diagnosis, treatment, control) were constructed for
each condition. Survey-weighted descriptive and multivariable logistic regression were

performed.

Results: The weighted prevalence estimates were 22.1% for hypertension and 16.9%
for diabetes. Both cascades revealed substantial attrition, but at different stages. For
hypertension, screening was relatively high (78.3%), yet only 57.7% were diagnosed.
Among diagnosed adults, 71.4% were receiving treatment, and among treated adults,
43.3% achieved blood pressure control. For diabetes, the main gap occurred at the
initial stage of care: only 33.6% of adults had ever undergone blood glucose
measurement, 33.5% of adults with diabetes had been diagnosed, 73.7% of
diagnosed individuals received treatment, and 21.7% of treated individuals achieved
glycaemic control. Socioeconomic disparities were evident, particularly for diabetes.
Compared with the poorest, the richest had higher odds of diabetes screening (aOR

3.2, 95% CI. 2.7-3.9), diagnosis (aOR 3.0, 95% CI: 1.8—4.8), and treatment (aOR 5.0,
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95% CI: 2.2—11.4), as well as hypertension screening (aOR 2.2, 95% CI: 1.7-3.0).
Higher education was associated with a twofold increase in blood pressure control
compared with no education, and improved screening and diagnosis for both

conditions.

Conclusion: Hypertension and diabetes care in Bangladesh show different system
gaps, indicating that a uniform approach to non-communicable disease care is
inadequate. Hypertension care is constrained mainly after screening, while diabetes
care is limited by low screening and diagnosis. Both cascades show socioeconomic
inequalities, particularly affecting poorer and less educated adults. Policies should
prioritise disease-specific primary care strategies, integrated and targeted screening,
affordable diagnostics and medicines, pro-poor financing, and targeted outreach for

disadvantaged groups.

Trial registration: Not applicable.
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1. Introduction

Non-communicable diseases (NCDs), particularly hypertension and diabetes, are
leading causes of mortality worldwide.(1) Nearly three-quarters of all NCD-related
deaths are concentrated in low- and middle-income countries (LMICs).(1-3)
Bangladesh, a lower-middle-income country with 173 million people, is also
experiencing this growing challenge. Recent national estimates show that
hypertension and diabetes affect 26.2% and 10.0% of the adult population,
respectively.(4—6) These conditions, once more common among the affluent, now
affect all socioeconomic strata, placing additional strain on a health system historically

focused on maternal and child health and infectious disease control.(7-9)

The “cascade of care” model provides a structured framework for this evaluation,
mapping the sequential stages from screening and diagnosis to treatment and clinical
control. By identifying where patients are lost along the pathway, the cascade
approach highlights specific gaps in service delivery and accountability that influence
long-term outcomes.(10,11) To address the growing burden of NCDs, it is not sufficient
to measure disease prevalence alone; a deeper understanding of health system

performance through such framework is required.

Progression through the care cascade is influenced by socioeconomic and
demographic factors. Evidence shows that socioeconomic status, education, and
geography are key determinants of whether an individual is screened, diagnosed,
treated, and controlled.(6,12,13) These sociodemographic inequities are particularly

concerning in Bangladesh, where over two-thirds of health expenditure is paid out-of-
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pocket, often restricting access to those who can afford care.(14) As a result, national
averages may conceal significant disparities, with the poorest and least educated
groups consistently at higher risk of being excluded from care.(6) Previous studies in
Bangladesh have examined NCD prevalence, management, and disease-specific
care cascades, including hypertension and diabetes separately. However,
comparative evidence on the full care cascade for both hypertension and diabetes
using the same recent national dataset and socioeconomic framework remains limited.
Therefore, less is known about how these two major non-communicable diseases
differ across the care pathway. This comparison is important because hypertension
and diabetes require different combinations of screening, diagnosis, treatment

continuity, monitoring, and long-term control.(15-18)

This study aims to address this gap by providing a detailed comparative analysis of
the hypertension and diabetes care cascades in Bangladesh, using data from the 2022
Bangladesh Demographic and Health Survey (BDHS). Specifically, the study
estimates the national prevalence of hypertension and diabetes and quantifies the
gaps at each stage of the care cascade: screening, diagnosis, treatment, and control.
It also evaluates the independent effects of socioeconomic, demographic, and
geographic factors on progression through each stage and compares the magnitude
and patterns of disparities between the two cascades to draw broader implications for
health system performance and equity. The findings are intended to generate evidence

to support targeted interventions aimed at reducing inequities in NCD care.

2. Methods
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2.1 Study design and data source

This analysis used data from the Bangladesh Demographic and Health Survey
(BDHS) 2022, the ninth nationally representative, cross-sectional household survey.
The BDHS is conducted every four to five years to track population and health trends.
The 2022 round was implemented by the National Institute of Population Research

and Training (NIPORT) with technical support from ICF International.(19)

The BDHS employed a two-stage stratified cluster sampling design. In the first stage,
674 enumeration areas (EAs) were chosen with probability proportional to their size.
In the second stage, 45 households were systematically selected from each EA. This
design ensures representativeness at national, divisional, and urban/rural levels.
Biomarker data, including blood pressure and fasting blood glucose, were collected to
assess hypertension and diabetes among adults aged =18 years. Hypertension was
measured using the Multi-User Upper Arm Blood Pressure Monitor (UA-767F/FAC).
Respondents with systolic blood pressure 2140 mmHg and/or diastolic blood pressure
=90 mmHg, or a self-reported prior diagnosis by a doctor or health worker were
classified as hypertensive, consistent with WHO guidelines. Diabetes was assessed
using the HemoCue 201 RT analyzer. Capillary whole blood was obtained from fasting
respondents, and individuals with blood glucose levels 27.0 mmol/L or who reported a
prior diagnosis by a doctor or health worker were classified as having diabetes,

following World Health Organization (WHO) criteria.(19)

2.2 Study population



148 The study included adults aged 218 years who participated in the biomarker
149 component of BDHS 2022. The final analytic samples comprised 14,296 participants
150 with valid blood pressure measurements and 13,980 with valid blood glucose

151  measurements (Figure 1).

Bangladesh (BDHS-2022)
Enumeration Areas
n=674

l

Total Households
n=230,018

l

Households for
Biomarkers
n=10,110

l

Adults Eligible for
Biomarkers (18+)
n=20,104

Lo

Individuals tested
for Diabetes
n=13980

Individuals tested
for Hypertension
n= 14,296

l

l

Individuals with

Individuals without

Individuals with

Individuals without

Diabetes Diabetes Hypertension Hypertension
n=2403 n=11,564 n=321M1 n=11,085
152 Figure 1. Sampling procedure
153
154 2.3 Variable definitions
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Outcome variables: Cascade of care indicators
For both hypertension and diabetes, we constructed a five-stage care cascade using

sequential outcome variables:

1. Prevalence: The proportion of participants meeting the criteria for hypertension
or diabetes.

2. Screening: The proportion of adults who reported ever having their blood
pressure or blood glucose measured by a health worker.

3. Diagnosis: The proportion of adults with hypertension or diabetes who had a
prior diagnosis from a healthcare provider.

4. Treatment: The proportion of diagnosed adults who reported receiving
medication for their condition.

5. Control: The proportion of treated adults who achieved clinical targets: systolic
BP <140 mmHg and diastolic BP <90 mmHg for hypertension, and blood

glucose <7.0 mmol/L for diabetes.

Exposure variables
The primary exposure variables included key sociodemographic and health-related
characteristics, identified from previous literature (including variables known to be

associated with healthcare utilization in Bangladesh),(6,13) defined as follows:

1. Age: Grouped into five categories (18-34, 35-44, 45-54, 55-64, 265 years).
2. Gender: Male or female.
3. Education level: No education, primary, secondary, or higher.

4. Marital status: Currently married vs. not currently married.
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5. Body Mass Index (BMI): Underweight (<18.5 kg/m?), normal weight (18.5-24.9
kg/m?), overweight (25.0—-29.9 kg/m?), obese (=30.0 kg/m?).

6. Wealth index: Household asset-based quintiles (poorest, poorer, middle,
richer, richest).

7. Family size: Nuclear family (1-3 members), medium family (4-5 members),
joint family (6+ members).

8. Place of residence: Urban or rural.

9. Administrative division: Eight divisions of Bangladesh (Barisal, Chattogram,

Dhaka, Khulna, Mymensingh, Rajshahi, Rangpur, Sylhet).

2.4 Statistical analysis
All statistical analyses were conducted using R (version 4.5.1) and the survey
package.(20) The analyses incorporated stratification, primary sampling units, and

normalized sampling weights to produce nationally representative estimates.(19)

Missing data handling
A complete case analysis was employed, which was appropriate given that missing
data for covariates were minimal (<5%), thereby minimizing the potential for bias.(21)

Statistical significance for all tests was considered at p< 0.05.

Descriptive and bivariate analysis

Weighted proportions and 95% confidence intervals (Cls) were calculated for each
cascade stage, stratified by sociodemographic variables. Bivariate associations were
assessed using survey-adjusted Chi-square tests. For ordinal predictors (e.g., age,

wealth quintile), survey-weighted logistic regression was used to test for linear trends.

Multivariable analysis

10
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Survey-weighted logistic regression models were fitted for each cascade stage to
identify independent predictors. All sociodemographic variables were included to
adjust for confounding. Overall significance for multi-level categorical predictors was
evaluated using Wald tests. Model adequacy was confirmed through convergence
checks, sufficient events per variable (>10), and multicollinearity (Variance Inflation
Factors <2 for all models). Results are reported as adjusted odds ratio (aOR) with 95%

Cls and p-values.

2.5 Ethical considerations

The BDHS 2022 received ethical approval from the ICF Institutional Review Board and
the Bangladesh Medical Research Council.(19) This secondary analysis of de-
identified, publicly available data was additionally approved by the University of

Nottingham Research Ethics Committee (Reference: MPH/2025/20707667).

3. Results

The results are presented by care cascade stage: prevalence, screening, diagnosis,
treatment, and control. Out of the 14,296 adults with valid blood pressure
measurements, 3,211 (22.5%) had hypertension. Among the 13,980 adults with valid

blood glucose measurements, 2,403 (17.2%) had diabetes.

3.1 Hypertension care cascade

Among 3,211 individuals with hypertension, 59.6% were diagnosed, 43.3% received
treatment, and only 19.0% had controlled blood pressure (Figure 2). The bivariate
analysis and adjusted regression results for the hypertension care cascade are

presented in Tables 1 and 2, respectively.

11
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Figure 1. Hypertension and diabetes care cascade among adults aged 218
years in Bangladesh

3.1.1 Prevalence and screening
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The weighted prevalence of hypertension was 22.1%. Prevalence increased sharply
with age, rising from 8.3% in adults aged 18-34 to 46.2% in those aged =65 years.
The adjusted odds of having hypertension were 13.5 times higher in adults aged =265
(95% CI: 11.2-16.3) compared with those aged 18-34 years. It was higher among
women (25.2% vs. 18.3%) across all age groups (Figure 3), urban residents (24.3%

vs. 21.4%), the wealthiest (28.8% vs. 16.9% in the poorest), and those with obesity

Hypertension
65
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Figure 2. Prevalence of hypertension and diabetes (95% confidence
intervals) by age group and sex in Bangladesh
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(44.3% vs. 13.8% in underweight). After adjustment, obesity was associated with
higher odds of hypertension (aOR 3.7, 95% ClI: 3.0-4.6) compared with normal weight.

Regionally, prevalence was highest in Rajshahi (25.2%) and lowest in Mymensingh
(18.0%) (Figure 4).
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Figure 4. Prevalence of hypertension and diabetes by division in Bangladesh

Screening coverage was relatively high at 78.3%, but inequities persisted. Men had
lower odds of being screened (aOR 0.30, 95% CI: 0.27-0.33) than women. Screening
increased with age, with adults aged =65 years having over four times the odds (aOR
4.2, 95% CI: 3.4-5.3) compared with those aged 18-34 years. Overweight (aOR 1.4,
95% CI: 1.2-1.7) and obese adults (aOR 1.7, 95% CI: 1.2-2.4) were more likely to be

screened, whereas underweight individuals had lower odds (aOR 0.8, 95% CI: 0.7—
14



240

241

242

243

244

245

246

0.9) compared with normal weight. Socioeconomic factors also predicted screening:

adults in the richest quintile had more than double the odds (aOR 2.2, 95% CI: 1.7—

3.0) compared with the poorest, and those with higher education nearly doubled the

odds (aOR 2.0, 95% CI: 1.6—-2.5) compared with individuals with no education.

[Insert Table 1 here]

Table 1.

characteristics among adults aged =218 years

Hypertension

Bivariate analysis of hypertension cascade by sociodemographic

Socio-
Demographic
Variable

Overall

Age Group

18-34

35-44

45-54

55-64

65+

Gender

Female

Male

Hypertension
Prevalence
(n=14296) @

%
(95% CI)

22.13
(21.19-23.07)

***/***

8.29
(7.49-9.10)

20.74
(18.95-22.53)

31.44
(29.14-33.74)

38.05
(35.56-40.54)

46.23
(43.31-49.14)

*k*k

25.24
(24.08-26.39)

18.29
(17.07-19.51)

Screening
Coverage
(n=14291) b

%
(95% CI)

78.32
(77.01-79.63)

***/***

70.02
(68.32-71.73)

81.71
(79.71-83.70)

85.35
(83.41-87.29)

85.86
(83.52-88.19)

84.65
(82.21-87.09)

*k*k

86.46
(85.11-87.81)

68.22
(66.52-69.93)

Diagnosis
among
Hypertension
Cases
(n=3211) ¢

%
(95% CI)

57.74
(55.50-59.98)

***/***

43.69
(38.43-48.94)

51.50
(47.16-55.84)

63.18
(59.11-67.25)

64.52
(60.29-68.75)

61.28
(56.61-65.95)

*kk

60.63
(57.87-63.38)

52.80
(49.44-56.17)

Treatment
among
Diagnosed
Cases

(n=1913) d
%
(95% Cl)

71.38
(68.67-74.08)

***/***

48.75
(40.16-57.34)

64.30
(58.19-70.41)

71.74
(66.63-76.85)

78.74
(74.29-83.18)

80.06
(75.77-84.34)

NS

72.15
(69.06-75.23)

69.87
(65.41-74.33)

Control
Among
Treated
Cases
(n=1389)

%
(95% CI)

43.28
(40.21-46.35)

NS/*

50.45
(39.19-61.72)

46.08
(38.26-53.91)

44.75
(38.93-50.56)

44.66
(38.89-50.43)

36.92
(31.38-42.46)

*%*

40.28
(36.51-44.04)

49.37
(44.31-54.42)
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Education
Level

No Education

Primary

Secondary

Higher

Currently
Married

Yes

No

BMI

Underweight

Normal
Weight

Overweight

Obese

Wealth
Status

Poorest

Poorer

Middle

Richer

Richest

Family Size

Nuclear
Family (1-3)

Medium
Family (4-5)

***/***

31.30
(29.50-33.11)

21.25
(19.50-22.99)

17.03
(15.75-18.31)

19.10
(16.97-21.22)

*%

21.59
(20.56-22.62)

24.29
(22.50-26.07)

***/***

13.77
(12.17-15.37)

18.26
(17.21-19.32)

31.15
(29.22-33.08)

44.29
(40.20-48.38)

***/***

16.95
(15.32-18.58)

19.95
(18.10-21.80)

20.53
(18.80-22.26)

23.70
(21.92-25.49)

28.82
(26.61-31.04)

***/***

26.81
(24.93-28.68)

20.93
(19.65-22.20)

NS

79.31
(77.44-81.18)

77.76
(75.86-79.67)

77.86
(76.15-79.57)

78.52
(75.95-81.08)

*kk

82.44
(81.04-83.83)

61.93
(59.68-64.17)

***/***

68.74
(66.38-71.10)

76.46
(74.87-78.05)

86.34
(84.53-88.14)

90.92
(88.12-93.73)

***/***

73.48
(71.10-75.85)

75.72
(73.45-77.99)

76.76
(74.36-79.17)

79.20
(76.84-81.57)

85.77
(83.70-87.84)

***/***

81.69
(79.95-83.43)

77.18
(75.54-78.82)

NS

56.40
(52.69-60.11)

58.28
(54.46-62.10)

57.83
(53.86-61.79)

60.24
(54.50-65.97)

NS
57.17
(54.70-59.63)

59.76
(55.40-64.12)

**/**
54.06
(47.58-60.54)

54.82
(51.68-57.96)

60.18
(56.65-63.72)

64.11
(58.27-69.95)

***/***

50.27
(44.53-56.02)

48.34
(43.76-52.92)

57.22
(52.55-61.88)

61.41
(57.26-65.56)

65.39
(61.37-69.40)

*/*

55.41
(51.67-59.14)

56.37
(53.19-59.54)

*INS

74.24
(70.36-78.12)

66.48
(60.92-72.04)

69.24
(64.52-73.96)

77.03
(71.36-82.71)

*%

69.26
(66.06-72.46)

78.55
(74.07-83.03)

NS/*

68.00
(60.23-75.77)

70.59
(67.02-74.17)

70.26
(65.88-74.65)

79.46
(73.12-85.81)

***/***

63.06
(56.54-69.58)

67.16
(61.15-73.18)

65.04
(58.77-71.31)

73.85
(68.73-78.97)

78.73
(74.34-83.13)

*/**
67.65
(63.12-72.19)

70.82
(66.90-74.74)

***/***

35.83
(31.04-40.62)

41.62
(35.47-47.78)

47.30
(40.87-53.74)

58.20
(50.71-65.69)

*%*

45.86
(42.26-49.46)

35.58
(29.83-41.33)

NS

43.57
(33.09-54.05)

45.49
(41.11-49.87)

41.50
(36.32-46.69)

42.20
(32.91-51.49)
NS
43.98
(35.14-52.82)

37.71
(30.28-45.15)

41.01
(33.81-48.22)

39.89
(33.76-46.02)

49.12
(43.79-54.45)

NS

42.33
(36.52-48.14)

43.03
(38.48-47.59)

16



247
248

249

250

251

252

253

Joint Family 20.34 77.38 61.87 75.29 44 .31

(6+) (18.80-21.87)  (75.46-79.31)  (57.97-65.77)  (71.26-79.31) (39.14-49.48)
Place of o .

Residence NS NS NS

Rural 21.35 78.35 56.00 70.32 41.99
(20.22-22.48) (76.85-79.86)  (53.28-58.72)  (67.10-73.55) (38.17-45.81)

Urban 24.25 78.22 61.88 73.65 45.93
(22.55-25.95)  (75.60-80.85) (57.97-65.78) (68.69-78.61) (40.81-51.06)

Division * rrE * NS NS

Barisal 19.68 79.35 59.83 76.21 41.69
(17.47-21.89) (76.31-82.39)  (52.69-66.97)  (69.05-83.37) (32.07-51.32)

Chattogram 22.37 82.45 59.64 76.82 45.47
(19.87-24.87)  (79.73-85.18)  (54.30-64.98) (70.50-83.15) (37.00-53.94)

Dhaka 21.38 74.39 58.73 69.90 45.10
(19.28-23.49)  (71.02-77.75)  (52.50-64.97) (62.63-77.17) (37.67-52.53)

Khulna 24.22 80.40 59.31 73.67 42.56
(21.90-26.55)  (77.90-82.91) (53.79-64.82) (67.60-79.74) (35.26-49.87)

Mymensingh 18.03 83.74 54.57 63.85 4522
(15.70-20.35)  (80.98-86.50) (47.30-61.84) (55.88-71.83) (33.58-56.86)

Raishahi 25.25 81.04 54.24 66.24 31.98
J (22.03-28.48) (78.51-83.57)  (48.85-59.63) (58.61-73.86) (25.93-38.03)

Ranaour 22.04 73.25 50.53 69.97 46.19
9p (19.60-24.49) (67.33-79.17)  (45.31-55.74)  (62.55-77.39) (37.61-54.76)

Svihet 21.44 72.97 68.75 72.72 4918
y (18.86-24.01)  (69.50-76.45) (62.86-74.64) (66.50-78.94) (40.21-58.15)

n = raw sample size, % = weighted percentage, 95% CI = 95% Confidence Interval

p-values: Chi-square test/ Trend test for categorical associations and ordinal variables (where applicable)
Significance Levels: * P < 0.05, *™* P < 0.01, *** P <0.001, NS = P = 0.05 (Not Significant)

a = total tested for hypertension, b = total participants asked whether they had ever had their blood
pressure measured by a doctor/ health worker, ¢ = total hypertension cases, d = total diagnosed
hypertension cases, e = total treated hypertension cases

3.1.2 Diagnosis and treatment

Only 57.7% of individuals with hypertension were diagnosed. Diagnosis was uneven:
men had lower odds of being diagnosed (aOR 0.60, 95% CI: 0.50—-0.73) than women.
Diagnosis rates increased with age and education; adults with higher education had
greater odds of diagnosis (aOR 1.7, 95% CI: 1.2—-2.4) compared with those with no
education.
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Among those diagnosed, 71.4% were on treatment. Treatment uptake was associated
with wealth: adults in the richest quintile had higher odds of receiving treatment (aOR
1.8, 95% CI: 1.1-2.8) compared with those in the poorest quintile. Uptake of treatment
increased with age (aOR 6.6, 95% CI: 4.1-10.7 for adults aged 265 compared with
18-34 years). Men had lower odds of receiving treatment (aOR 0.7, 95% CI: 0.5-0.9)

than women.

3.1.3 Blood pressure control

Only 43.3% of people on treatment had their blood pressure controlled. After
adjustment, wealth and age were not significant predictors of control. However,
individuals with higher education had more than double the odds of control (aOR 2.1,

95% CI: 1.28-3.49) compared to those with no education.
[Insert Table 2 here]

Table 2. Adjusted odds ratios for factors associated with hypertension prevalence,

screening coverage, diagnosis, treatment and control among adults aged =18 years

Hypertension

Diagnosis Treatment Control
Hypertension  Screening among among among
Socio- Prevalence Coverage Hypertension Diagnosed Treated
Demographic cases cases Cases
Variable
aOR aOR aOR aOR aOR
(95% ClI) (95% CI) (95% CI) (95% CI) (95% ClI)
Age Group *kk *k*k *k*k *kk NS
18-34 1 1 1 1 1
35_44 293 1.79 1.48 2.08 0.91
(2.51-3.42) (1.54-2.07) (1.13-1.94) (1.32-3.28) (0.55-1.52)
45-54 5.54 2.76 2.84 3.46 0.91
(4.69-6.54) (2.29-3.32) (2.11-3.82) (2.20-5.46) (0.54-1.51)
55-64 8.38 3.31 3.41 5.43 0.93
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65+

Gender
Female

Male

Education
Level

No Education

Primary

Secondary

Higher

Currently
Married

No

Yes

BMI

Normal Weight

Underweight

Overweight

Obese

Wealth Status

Poorest

Poorer

Middle

Richer

Richest

(7.08-9.90)

13.54
(11.23-16.32)

1

0.61
(0.55-0.69)

NS

1

0.99
(0.86-1.15)

1.02
(0.88-1.18)

1.20
(1.00-1.45)
NS

1

0.90
(0.79-1.02)

*kk

1

0.62
(0.54-0.72)

2.11
(1.88-2.38)

3.69
(2.99-4.55)

*k*k

1

1.16
(0.98-1.38)

1.16
(0.98-1.38)

1.36
(1.14-1.62)

1.52

(2.63-4.16)

4.24
(3.42-5.26)

*k%k

1

0.30
(0.27-0.33)

*k%k

1

1.37
(1.18-1.59)

1.53
(1.30-1.79)

1.99
(1.61-2.46)

*k%k

1

2.97
(2.60-3.41)

*k%k

1

0.79
(0.69-0.91)

1.43
(1.24-1.65)

1.73
(1.24-2.43)

*k%k

1

1.10
(0.92-1.32)

1.18
(0.96-1.44)

1.43
(1.16-1.76)

2.24

(2.49-4.67)

3.29
(2.32-4.67)

*k%k

1

0.60
(0.50-0.73)

*%*

1

1.29
(1.03-1.62)

1.51
(1.16-1.96)

1.68
(1.19-2.38)
NS

1

1.12
(0.89-1.41)

NS

1

0.92
(0.69-1.23)

1.18
(0.96-1.44)

1.32
(0.98-1.78)

*%*

1

0.82
(0.62-1.10)

1.18
(0.87-1.61)

1.27
(0.93-1.73)

1.38

(3.36-8.78)

6.58
(4.06-
10.67)

*

1

0.70
(0.52-0.94)

NS

1

0.84
(0.59-1.20)

1.14
(0.79-1.66)

1.59
(0.97-2.59)
NS

1

0.88
(0.61-1.28)

*

1

0.73
(0.48-1.11)

0.98
(0.74-1.28)

1.89
(1.22-2.90)

*

1

1.09
(0.72-1.64)

0.98
(0.65-1.49)

1.52
(0.99-2.32)

1.76

(0.55-1.57)

0.67
(0.38-1.17)

NS

1

1.14
(0.83-1.57)

*

1

1.22
(0.86-1.74)

1.44
(0.99-2.10)

2.12
(1.28-3.49)
NS

1

1.15
(0.81-1.64)

NS

1

1.22
(0.74-2.02)

0.75
(0.55-1.01)

0.74
(0.48-1.14)
NS

1

0.79
(0.47-1.34)

0.88
(0.55-1.41)

0.78
(0.48-1.27)

1.00
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(1.25-1.85) (1.69-2.97) (0.97-1.96) (1.12-2.78) (0.61-1.64)
Family Size > fll NS NS NS
Nuclear Family
(1-3) 1 1 1 1 1
Medium Family 0.86 0.79 1.08 1.29 1.04
(4-5) (0.76-0.98) (0.68-0.91) (0.88-1.33) (0.98-1.70) (0.77-1.42)
Joint Family 0.77 0.74 1.18 1.31 1.06
(6+) (0.66-0.89) (0.62-0.87) (0.93-1.51) (0.95-1.79) (0.78-1.46)
Place of NS NS NS NS NS
Residence
Rural 1 1 1 1 1
Urban 1.05 0.81 1.15 1.10 1.04
(0.92-1.20) (0.67-1.00) (0.91-1.44) (0.80-1.51) (0.79-1.38)
Division ** rE ** NS NS
Barisal 1 1 1 1 1
Chattoaram 1.21 1.35 0.96 0.92 1.04
9 (0.97-1.51) (0.99-1.84) (0.65-1.43) (0.52-1.63) (0.61-1.79)
Dhaka 1.02 0.65 0.91 0.64 0.95
(0.82-1.26) (0.48-0.88) (0.60-1.38) (0.37-1.10) (0.57-1.59)
Khulna 1.17 0.96 0.93 0.74 1.02
(0.94-1.46) (0.72-1.28) (0.63-1.39) (0.43-1.28) (0.61-1.70)
Mvmensingh 1.02 1.65 0.91 0.55 1.03
y 9 (0.81-1.28) (1.21-2.25) (0.59-1.40) (0.31-0.99) (0.55-1.94)
Raishahi 1.31 1.03 0.86 0.53 0.66
/ (1.03-1.68) (0.78-1.37) (0.58-1.29) (0.31-0.93) (0.40-1.08)
Ranaour 1.26 0.70 0.71 0.66 1.05
9p (1.01-1.57) (0.46-1.07) (0.48-1.04) (0.37-1.17) (0.61-1.82)
Svihet 1.42 0.89 1.74 0.96 1.32
y (1.12-1.80) (0.65-1.22) (1.10-2.74) (0.57-1.63) (0.76-2.29)

* aOR = Adjusted Odds Ratio; 95% Cl = 95% Confidence Interval

* p-value: Wald tests p value for overall categorical variables

« Significance Levels: *P < 0.05, *™* P <0.01, *** P < 0.001, NS = P = 0.05 (Not Significant)

* Reference categories: 18-34 years, Female, No Education, Not Married, Normal Weight, Poorest,
Nuclear Family, Rural, Barisal

268 3.2 Diabetes care cascade
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Among 2,403 individuals with diabetes, only 33.5% were diagnosed, 24.6% received
treatment, and just 5.0% had their condition controlled (Figure 2). The bivariate
analysis and adjusted regression results for the diabetes care cascade are presented

in Tables 3 and 4, respectively.

3.2.1 Prevalence and the critical failure of screening

The weighted prevalence of diabetes was 16.9%. It increased with age in both sexes,
with females showing higher rates than males up to age 55-64 (Figure 3). The odds of
diabetes were higher with increasing age (aOR 4.41, 95% CI: 3.6-5.5 for age =65 vs.
18-34 years), wealth (aOR 2.0, 95% CI: 1.6-2.5 for richest vs. poorest), and BMI (aOR
2.1, 95% CI: 1.6-2.6 for obese vs. normal weight). Prevalence was higher among
urban residents (23.2% vs. 14.7%; aOR 1.3, 95% CI: 1.1-1.6) and varied twofold

across regions, from 22.2% in Dhaka to 11.1% in Mymensingh (Figure 4).

An apparent bottleneck in the diabetes care pathway was low screening coverage;
only 33.6% of adults had ever undergone a blood glucose test. Access to screening
was inequitable as the odds of being screened were over three times higher for the
richest quintile (aOR 3.2, 95% CI: 2.7-3.9) compared to the poorest. Similarly, those
with a higher education were 2.6 times more likely to be screened (95% CI: 2.2-3.2)
than those with no education. Screening odds increased sharply with age (aOR 5.5,
95% CI: 4.6-6.5 for 265 vs. 18-34 years), while men were only half as likely as women

to have ever been screened (aOR 0.5, 95% CI: 0.5-0.6).

[Insert Table 3 here]
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290 Table 3. Bivariate analysis of diabetes cascade by sociodemographic characteristics

291 among adults aged =18 years

Diabetes
Diagnosis Treatment Control
Diabetes Screening among among among
Socio- Prevalence Coverage Diabetes Diagnosed Treated
Demographic | (n=13980) 2 (n=14313) b Cases Cases Cases
Variable (n=2403) ¢ (n=806) d (n=592) ¢
% % % % %
(95% ClI) (95% CI) (95% CI) (95% CI) (95% CI)
overall 16.92 33.60 33.49 73.67 21.73
(15.98-17.86) (32.34-34.87) (30.88-36.10) (70.08-77.27) (17.70-25.76)
Age Group ***/*** ***/*** ***/*** */** **/*
18-34 9.23 23.20 13.16 57.30 25.71
(8.17-10.30) (21.83-24.57) (9.61-16.72) (42.59-72.02) (7.44-43.99)
35_44 17.27 36.20 30.55 69.36 17.07
(15.51-19.03) (33.97-38.44) (25.46-35.65) (61.26-77.45) (9.07-25.08)
45_54 24.74 42.94 42.37 75.35 14.71
(22.64-26.85) (40.27-45.61) (37.33-47.41) (68.49-82.21) (8.40-21.03)
55_64 2493 45.39 45.45 75.51 20.72
(22.32-27.53) (42.46-48.32) (39.99-50.90) (69.51-81.51) (13.31-28.12)
65+ 25.07 41.55 39.94 80.76 35.25
(22.49-27.64) (38.63-44.48) (34.05-45.82) (74.00-87.51) (25.03-45.47)
Gender > i * NS NS
Female 17.79 38.66 35.95 73.35 21.70
(16.62-18.96) (37.16-40.16) (32.74-39.16) (68.74-77.95) (16.73-26.67)
Male 15.84 27.34 30.07 74.22 21.78
(14.68-16.99) (25.85-28.84) (26.43-33.71) (68.45-79.99) (15.48-28.08)
Edll-lgjéllon **/* ***/*** NS/* */* NS
No Education 18.69 31.04 31.21 65.81 22.75
(17.08-20.30) (29.05-33.04) (26.86-35.57) (58.62-73.00) (14.47-31.03)
Primar 17.02 31.09 31.59 77.67 24.03
y (15.50-18.55) (29.21-32.96) (27.07-36.12) (71.42-83.92) (16.15-31.90)
Seconda 15.17 33.19 34.12 73.10 15.74
ry (13.90-16.45) (31.33-35.06) (29.83-38.41) (66.61-79.59) (10.03-21.46)
Hiaher 17.50 43.18 39.91 80.86 26.62
9 (15.49-19.52) (40.41-45.94) (33.65-46.16) (73.11-88.61) (16.41-36.83)
Currently N .
Married NS NS NS
Y 17.37 36.33 33.70 72.21 21.40
es

(16.36-18.39)

(34.87-37.79)

(30.85-36.56)

(68.19-76.23)

(17.10-25.71)
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No
BMI

Underweight

Normal
Weight

Overweight

Obese

Wealth
Status

Poorest

Poorer

Middle

Richer

Richest

Family Size

Nuclear
Family
(1-3)

Medium
Family
(4-5)

Joint Family
(6+)

Place of
Residence

Rural
Urban
Division
Barisal

Chattogram

Dhaka

15.12
(13.53-16.72)

***/***

10.95
(9.35-12.56)

14.96
(13.87-16.06)

22.18
(20.4-23.93)

31.35
(26.9-35.70)

***/***

10.92
(9.43-12.42)

12.92
(11.3-14.46)

15.83
(14.08-17.57)

18.23
(16.28-20.18)

26.20
(24.11-28.29)

**/**

19.41
(17.58-21.23)

16.17
(15.04-17.30)

16.11
(14.60-17.62)

*k%k

14.67
(13.66-15.69)

23.16
(20.94-25.39)

kkk

15.23
(12.76-17.70)

18.24
(15.95-20.53)

22.21

22.74
(21.05-24.43)

***/***

20.00
(18.05-21.96)

29.10
(27.72-30.49)

47.84
(45.43-50.26)

60.35
(55.94-64.76)

***/***

18.44
(16.55-20.34)

25.48
(23.26-27.70)

31.05
(28.80-33.29)

37.49
(35.12-39.85)

53.55
(50.57-56.53)

***/**

38.28
(36.07-40.49)

31.35
(29.71-32.98)

33.21
(31.23-35.19)

*k*k

30.84
(29.41-32.26)

41.08
(38.40-43.77)

*kk

28.82
(25.77-31.87)

38.88
(35.67-42.08)

36.47

32.51
(27.31-37.71)

**/***

21.41
(14.95-27.87)

32.89
(29.34-36.44)

37.23
(32.63-41.82)

38.69
(31.32-46.06)

***/***

19.41
(14.21-24.61)

29.42
(24.17-34.67)

26.33
(21.24-31.42)

31.63
(26.72-36.53)

46.54
(41.60-51.48)

**INS

38.31
(33.68-42.94)

29.52
(26.16-32.88)

34.58
(30.08-39.08)

NS
31.73

(28.45-35.01)

36.59
(32.32-40.86)

*%

30.98
(24.33-37.62)

35.02
(28.48-41.57)

33.16

80.55
(72.49-88.62)
*/*
54.18
(37.94-70.43)

72.74
(67.48-78.01)

75.63
(69.39-81.88)

82.01
(72.84-91.19)

***/***

46.10
(30.42-61.78)

63.59
(53.72-73.46)

69.30
(59.97-78.62)

71.67
(63.73-79.61)

83.77
(79.17-88.37)

NS

73.13
(66.33-79.93)

73.50
(67.91-79.09)

74.41
(68.43-80.38)

NS
72.19

(67.25-77.13)

75.95
(70.87-81.03)

*

59.62
(46.54-72.70)

83.55
(76.26-90.85)

77.58

23.11
(14.02-32.21)

NS
37.22

(15.12-59.31)

23.49
(17.41-29.56)

18.15
(12.45-23.85)

17.92
(6.15-29.70)

NS
25.23
(6.71-43.74)

16.49
(6.71-26.28)

21.66
(10.29-33.03)

19.97
(11.61-28.33)

23.47
(17.49-29.46)

NS

19.52
(12.11-26.94)

18.23
(12.12-24.33)

27.79
(19.90-35.67)

NS
22.22

(17.05-27.38)

21.03
(14.57-27.48)

NS

20.47
(7.79-33.15)

15.10
(8.83-21.37)

27.47
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(19.44-24.98)  (33.17-39.78)  (27.52-38.80)  (70.25-84.91)  (17.98-36.95)
Khulna 15.61 41.99 4155 71.07 18.03
(13.54-17.68)  (38.91-45.06)  (34.71-48.38)  (61.66-80.48)  (7.99-28.07)
Mvmensingh 11.12 25.82 31.94 69.33 22.16
y 9 (9.09-13.15)  (22.47-29.18)  (22.39-41.49)  (57.73-80.92)  (8.21-36.10)
Raishahi 12.63 35.05 41.63 63.59 27.65
y (10.61-14.64)  (31.48-38.61)  (34.95-48.32)  (52.92-74.26)  (15.17-40.13)
Ranaour 16.30 23.84 21.35 67.45 19.83
9p (13.50-19.09)  (20.60-27.08)  (14.87-27.82)  (55.35-79.56)  (7.92-31.74)
Svihet 16.90 23.19 29.16 72.41 18.39
y (14.00-19.81)  (20.44-25.94)  (22.79-35.54)  (59.93-84.88)  (9.30-27.49)

e n = raw sample size, % = weighted percentage, 95% CI = 95% Confidence Interval

e p-values: Chi-square test / Trend test for categorical associations and ordinal variables (where
applicable)

e Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001, NS = p 2 0.05 (Not Significant)

e a = total tested for diabetes, b = total participants asked whether they had ever had their blood glucose
measured by a doctor/ health worker, ¢ = total diabetes cases, d = total diagnosed diabetes cases, e =
total treated diabetes cases

292  3.2.2 Diagnosis and treatment

293  Only one-third (33.5%) of individuals with diabetes were aware of their condition.
294  Socioeconomic disparities observed in screening were amplified at the diagnosis
295 stage: the richest quintile had three times the odds of being diagnosed (aOR 3.0, 95%
296 CI: 1.8-4.8) compared with the poorest, and higher education was associated with
297 increased odds (aOR 1.8, 95% CI: 1.2-2.8) compared with no education. The
298 likelihood of diagnosis also increased sharply with age, with adults =265 years having
299 nearly seven times the odds (aOR 6.8, 95% CI: 4.5-10.2) compared with those aged
300 18-34 years. Consistent with hypertension, men had 40% lower odds of being

301 diagnosed (aOR 0.6, 95% CI: 0.5-0.8) than women.

302 Among the small fraction diagnosed, treatment uptake was relatively high (73.7%).
303 However, this stage exhibited the most extreme wealth-based disparity in the study:
304 the richest quintile had five times higher odds of receiving treatment (aOR 5.0, 95%

305 CIl: 2.2-11.4) compared with the poorest.
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3.2.3 Glycaemic control

Among those receiving treatment, only 21.7% had their blood glucose controlled.

Glycaemic control improved with age, rising from 17.1% in the 35—44 age group to

35.3% in those aged 265 years. In contrast to earlier cascade stages, other factors

like wealth, education, gender, and place of residence did not have a significant effect

on control among treated individuals.

[Insert Table 4 here]

Table 4. Adjusted odds ratios for factors associated with diabetes prevalence,

screening coverage, diagnosis, treatment and control among adults aged =18 years

Diabetes
Diagnosis Treatment Control
Diabetes Screening among among among
Socio- Prevalence Coverage Diabetes Diagnosed Treated
Demographic Cases Cases Cases
Variable
aOR aOR aOR aOR aOR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Age Group *k%k *k%k *k%k * *
18-34 1 1 1 1 1
35-44 2.05 2.10 3.15 1.81 0.60
(1.73-2.44) (1.86-2.37) (2.16-4.61) (0.85-3.86) (0.20-1.84)
4554 3.54 3.40 6.00 2.93 0.56
(2.95-4.26) (2.91-3.97) (4.09-8.81) (1.34-6.38) (0.18-1.76)
55_64 3.97 4.70 7.03 2.92 0.79
(3.29-4.78) (3.98-5.54) (4.69-10.53) (1.39-6.14) (0.25-2.49)
65+ 4.41 5.50 6.79 4.02 1.83
(3.56-5.48) (4.64-6.53) (4.50-10.24) (1.67-9.66) (0.51-6.63)
Gender e xE e NS NS
Female 1 1 1 1 1
Male 0.82 0.50 0.59 0.83 0.61
(0.73-0.92) (0.45-0.55) (0.45-0.76) (0.53-1.30) (0.34-1.10)
Education Level NS fla ** NS NS
No Education 1 1 1 1 1
Prima 1.15 1.34 1.43 2.03 1.47
ry (0.99-1.35) (1.17-1.54) (1.06-1.93) (1.19-3.43) (0.76-2.85)
Secondary 1.16 1.64 1.86 1.39 0.84
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Higher

Currently Married
No

Yes

BMI
Normal Weight

Underweight

Overweight

Obese

Wealth Status

Poorest

Poorer

Middle

Richer

Richest

Family Size

Nuclear Family
(1-3)

Medium Family
(4-5)

Joint Family (6+)

Place of
Residence

Rural
Urban
Division
Barisal

Chattogram

Dhaka

Khulna

(0.98-1.36)

1.21
(0.97-1.51)

NS
1

1.1
(0.97-1.28)

*k%k
1

0.75
(0.63-0.90)

1.42
(1.25-1.62)

2.05
(1.60-2.61)

*k%k
1

1.16
(0.97-1.39)

1.33
(1.09-1.64)

1.48
(1.20-1.83)

1.99
(1.61-2.47)

*

1
0.88
(0.77-1.00)

0.81
(0.69-0.95)

*k%k

1

1.34
(1.13-1.58)

*kk
1

1.19
(0.92-1.56)

1.27
(0.97-1.66)

0.83

(1.42-1.90)

2.62
(2.16-3.17)

*k%k
1

2.06
(1.82-2.33)

*k%k
1

0.74
(0.64-0.86)

1.74
(1.55-1.95)

2.44
(1.99-2.99)

*k%k
1

1.32
(1.11-1.57)

1.60
(1.34-1.90)

2.05
(1.74-2.42)

3.23
(2.66-3.93)

*k*k

1
0.80
(0.71-0.90)
0.82
(0.72-0.94)
NS

1

1.01
(0.88-1.16)

*kk
1

1.59
(1.29-1.95)

1.10
(0.88-1.38)

1.56

(1.33-2.59)

1.83
(1.20-2.79)

NS
1

1.01
(0.75-1.38)

NS
1

0.74
(0.49-1.13)

1.00
(0.76-1.31)

0.97
(0.63-1.50)

*k%k
1

1.75
(1.15-2.67)

1.44
(0.93-2.24)

1.71
(1.09-2.70)

2.97
(1.83-4.84)

NS
1
0.79
(0.61-1.03)
0.91
(0.68-1.22)
NS

1

0.91
(0.68-1.22)

1

1.21
(0.80-1.84)

1.05
(0.69-1.59)

1.48

(0.81-2.40)

1.63
(0.75-3.56)

NS
1

0.63
(0.34-1.19)

NS
1

0.55
(0.24-1.26)

1.09
(0.67-1.76)

1.56
(0.79-3.08)

*kk
1

1.94
(0.85-4.41)

1.97
(0.85-4.58)

2.33
(1.02-5.33)

5.03
(2.22-11.40)

NS
1
1.08
(0.66-1.78)
0.920
(0.57-1.50)
NS

1

0.712
(0.47-1.10)

NS
1

3.99
(1.68-9.51)

2.35
(1.09-5.06)

1.49

(0.38-1.85)

1.68
(0.73-3.89)

NS
1

1.61
(0.81-3.19)

NS
1

1.67
(0.62-4.50)

0.69
(0.39-1.20)

0.64
(0.27-1.51)

NS
1

0.74
(0.20-2.68)

0.84
(0.24-3.02)

0.86
(0.27-2.79)

0.98
(0.29-3.23)

NS
1
1.09
(0.56-2.10)
1.86
(0.94-3.68)
NS

1

0.87
(0.53-1.43)

NS
1

0.71
(0.26-1.95)

1.29
(0.49-3.45)

0.93
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(0.63-1.09)  (1.26-1.93)  (0.96-2.29)  (0.69-3.26) (0.30-2.87)
Myvmensingh 0.76 1.02 1.15 1.90 0.87

y 9 (0.56-1.01)  (0.81-1.28)  (0.68-1.93)  (0.79-4.57) (0.24-3.16)
Raishahi 0.70 1.22 1.58 1.57 1.52

g (0.53-0.93)  (0.98-1.52)  (0.99-2.52)  (0.75-3.30) (0.51-4.56)
Ranaour 1.1 0.78 0.64 1.50 1.04

9p (0.83-1.50)  (0.61-1.00)  (0.39-1.04)  (0.65-3.46) (0.32-3.41)
Svihet 1.26 0.83 1.02 2.08 0.71

y (0.92-1.72)  (0.66-1.04)  (0.66-1.58)  (0.86-5.01) (0.23-2.15)

* aOR = Adjusted Odds Ratio; 95% Cl = 95% Confidence Interval

* p-value: Wald tests p value for overall categorical variables

« Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001, NS = p = 0.05 (Not Significant)

» Reference Categories: 18-34 Years, Female, No Education, Not Married, Normal Weight, Poorest,
Nuclear Family, Rural, Barisal

315 4. Discussion

316 4.1 Comparison with existing literature

317  This study fills a notable gap in the NCD evidence base in Bangladesh by providing a
318 comprehensive, comparative, stage-by-stage evaluation of hypertension and diabetes
319 care cascades. Previous work in Bangladesh largely focused on prevalence or isolated
320 stages of care, making it difficult to visualise where patients drop out of the cascade.
321  The 2022 BDHS data show that hypertension prevalence has modestly declined since
322 the 2017-2018 survey (from 26.2 % to 22.1 %), whereas diabetes prevalence has
323 risen sharply (from 10.0 % to 16.9 %).(5,6) These trends align with facility-based and
324  cohort studies in Bangladesh and other LMICs, which report rising diabetes burdens,

325 particularly among urban and wealthier populations.(10,22)

326 The hypertension cascade shows that screening coverage is high (78.3 %), yet
327 substantial attrition occurs thereafter: only 59.6 % of individuals with hypertension
328 report a prior diagnosis, 43.3 % report being on treatment, and 19 % achieve

329 blood-pressure control. Although Bangladesh performs better than many LMICs in
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identifying hypertensive individuals but faces challenges with sustained treatment and
control. Pooled analyses of 44 LMICs and a systematic review of 95 surveys found
hypertension awareness, treatment and control rates of 39-48 %, 30-35 % and 10—

16 %, respectively.(23,24)

In contrast, the diabetes cascade is characterised by extremely low levels of initial
access. Only about one-third of adults (33.6 %) have ever had a blood-glucose test;
among all adults with diabetes, roughly 33.5 % are aware of their condition, 24.6 %
receive treatment and just 5% achieve glycaemic control. Of those treated, only
21.7 % reach glycaemic control. A pooled analysis of 28 LMICs found that 63.4% of
people with diabetes had been tested, 44.3% were aware, 38.4% treated, and 22.8%
controlled.(11) Similarly, a multi-country study from sub-Saharan Africa reported 54%
awareness, 73% treatment among those aware, and 38% control among treated
cases.(25) Bangladesh therefore lags behind comparable countries, with especially
large gaps in screening, diagnosis, and glycaemic control, underscoring the need for

earlier detection and stronger long-term management.

4.2 How the care cascades differ by disease
The difference between the two care cascades shows that a uniform approach to NCD

care is insufficient.(26)

The hypertension cascade shows adequate initial access but persistent challenges in
long-term management. High screening coverage (78.3%) appears opportunistic,
reflecting the maternal and child health (MCH) focused primary health care system.(7)
This is supported by the significant screening gap for men, who are 70% less likely to

be screened, likely because they do not access routine MCH services.(27,28) Despite
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relatively high screening rates, only 19% of all hypertensive individuals achieved

control, highlighting difficulties in sustaining chronic disease management.

Conversely, the diabetes cascade highlights a major barrier at initial access. Low
screening coverage (33.6%) leaves two-thirds of individuals undiagnosed and
untreated, exposing them to long-term complications. Previous research in
Bangladesh has similarly highlighted that blood glucose testing, due to its costs,
logistical requirements, and the lack of trained providers, has not been integrated into
routine primary care to the same extent as blood pressure measurement.(29,30)
These findings suggest that hypertension care requires strengthening the continuity
and quality of management, while diabetes care demands substantial improvement in

screening and diagnostic capacity.

4.3 Socioeconomic inequalities across the care cascades
This study confirms that socioeconomic status is a key determinant of NCD care in
Bangladesh. Low public health spending (0.7% of GDP) and high out-of-pocket (OOP)

expenditures (67%) limit access to care and exacerbate disparities.(14)

Disparities are most pronounced for diabetes. The wealthiest have twice the
prevalence, potentially due to lifestyle factors, and are three times more likely to be
screened and diagnosed, and five times more likely to receive treatment than the
poorest. Even after diagnosis, the lifelong medication cost, averaging US $323
annually, often prevents poorer individuals from accessing or adhering to
treatment.(31) For hypertension, the wealthiest are 2.2 times more likely to be
screened and 1.76 times more likely to receive treatment than the poorest. A pooled

analysis of 28 countries similarly found that wealth nearly doubled the odds of diabetes
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testing but was not associated with treatment or control. Studies from Nepal and other
countries also showed that wealth increases screening and treatment, but control rates

remain persistently low across all groups.(11,32)

Education strongly influences care outcomes. Higher education more than doubles the
odds of achieving blood-pressure control and substantially increases screening and
diagnosis of hypertension and diabetes compared with individuals with no education.
These findings align with broader evidence that greater health literacy improves
adherence and disease management. A pooled analysis of 95 surveys from LMICs
reported a mean hypertension control rate of 16%, with substantially higher control

among more educated individuals.(24)

4.4 The apparent lack of clinical control

This study found low control rates among treated patients, 43.3% for hypertension and
21.7% for diabetes. These figures are nearly identical to BDHS 2017-2018 (43.6% for
hypertension and 26.5% for diabetes), suggesting that despite increased policy
attention to NCDs, little progress has been made in improving treatment effectiveness

over the past five years.(5,33)

Socioeconomic factors were not significant predictors of control for either condition,
suggesting system-wide quality issues affecting all patients who manage to access
treatment. These challenges are consistent with findings from similar settings, where
low control rates are linked to poor medication adherence, limited patient education,
inconsistent follow-up, healthcare infrastructure constraints, and cultural barriers

affecting treatment engagement.(34,35)

4.5 Intersecting inequities: Geography, gender, and age
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NCD prevalence varies across administrative divisions and between urban and rural
areas. This study found that diabetes prevalence in Dhaka is double that in
Mymensingh, and urban residents consistently show higher rates than rural
populations. Studies suggest these differences reflect structural inequities in
healthcare infrastructure, resource availability, and service delivery across
regions.(15,36) However, after adjusting for wealth and education, individual
socioeconomic status emerges as a stronger predictor of care access than geography.
This pattern is consistent with findings from other LMICs, where socioeconomic status
often outweighs regional location in determining access to NCD care and health

outcomes.(15,37)

Gender disparities were evident across the care cascades. Women had higher
prevalence and were more likely to be screened and diagnosed for both hypertension
and diabetes, possibly reflecting their greater engagement with routine health
services, including maternal and child health platforms. However, this advantage did
not translate into significantly better clinical control after adjustment. This suggests
that women may have better initial contact with services, while sustained disease
control remains a broader quality-of-care challenge. Similar patterns have been
reported in other LMICs, highlighting the dual challenge of reaching men for early

screening while improving long-term management for all patients.(5,28,33)

Age is known to be strongly associated with NCDs, and its effect is mediated by
socioeconomic status.(13) Even among high-risk older groups, socioeconomic factors
remain key determinants of diagnosis and treatment, indicating that access to care is
influenced by age-related vulnerability and social disadvantage. This pattern has also

been observed in other LMIC.(5,33)
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4.6 The role of BMI in NCDs

The strong, dose-dependent association between rising BMI and NCDs is well-
documented. Obese adults are nearly four times as likely to have hypertension and
twice as likely to have diabetes compared with individuals of normal BMI. Obesity is a
well-established risk factor for both conditions in LMICs.(38,39) Although overweight
and obese individuals are more likely to be screened for hypertension and diabetes,
this does not translate into better disease management or control. This aligns with
other studies highlighting the lack of integrated weight management and nutritional

counselling in routine NCD care, a critical gap in many health systems.(38,39)

4.7 Strengths and limitations

The primary strength is the use of data from BDHS 2022, a large, recent, and nationally
representative dataset, allowing generalization to adult population and providing a
robust, current assessment of the NCD situation of Bangladesh. Second, the
comprehensive and comparative analysis of the full five-stage care cascade for two
major NCDs provides a holistic view of health system performance, beyond
prevalence alone. Third, the inclusion of biomarker data enhances prevalence
accuracy and identifies undiagnosed cases, which is crucial for understanding the true

burden of disease.

Several limitations should be considered. First, the cross-sectional design limits causal
inferences; however, as the study aims to describe care pathways rather than
causality, this is less important. Second, self-reported data on screening, diagnosis,
and treatment may introduce recall or social desirability bias.(40) Large sample size
and biomarker verification mitigate these concerns. Third, diabetes diagnosis was

based on a single fasting blood glucose measurement rather than clinical standard of
32
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an HbA1c test, and blood pressure was measured on a single day resulting in missing
long-term variability.(41,42) This may misclassify some cases. However, the
persistently high underdiagnosis, poor treatment, and low control rates suggest
minimal impact on overall conclusions. Finally, absence of lifestyle data (diet, physical
activity, smoking, alcohol use) may limit contextual understanding, but does not affect

the study’s focus on socioeconomic disparities and care gaps.(43)

5. Conclusion and policy implications

5.1 Summary of findings

The hypertension and diabetes care cascades in Bangladesh reveal notable gaps.
The hypertension care pathway faces challenges in clinical management after
screening, whereas the diabetes care pathway is hindered by low screening and
diagnosis rates, preventing many adults from entering the care pathway. Both
cascades show substantial socioeconomic inequalities, systematically excluding the

poor and those with lower levels of education.

This exclusion is largely due to a health system that has focused less on chronic care
and relies heavily on out-of-pocket payments, while rising obesity rates contribute to
the NCD burden.(7,14,39) As a result, many individuals with NCDs remain

undiagnosed, disproportionately affecting vulnerable populations.

5.2 Policy recommendations

The findings indicate that a uniform approach to NCD care is inadequate. The policy
response should match the stage at which each disease shows the greatest attrition.
To address these gaps, this study proposes four key recommendations:
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Integrated and targeted screening

For hypertension, existing opportunistic screening within MCH programs should
be supplemented with targeted outreach to engage men, reinforced with
standardized protocols for referral and linkage to care to ensure continuity

across the cascade.(13)

For diabetes, passive testing should be replaced with mandated, integrated
screening at all primary health care centres, particularly in rural areas.
Screening resources should be prioritized in regions with higher prevalence of

hypertension and diabetes.(7,29)

Health financing reform

The extreme wealth disparities highlight the urgent need to reduce the burden
of OOP expenditures. The most direct intervention is to expand the provision of
free essential NCD medicines at PHC centres. Long-term sustainability requires
financing reforms, including social health insurance, to remove financial

barriers that constrain access to life-saving care.(14,31,44)

Strengthen primary health care (PHC)

Effecive NCD management requires a robust PHC system. Full
operationalization of government “NCD corners” is essential, with trained staff,
reliable diagnostic capacity (e.g., glucometers, test strips), and consistent
medicine supply.(7,45) Given the strong association between BMI and NCD
risk, services should integrate nutritional counselling and weight management

support.(39)

Launch targeted health literacy and awareness campaigns
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The strong influence of education on screening, diagnosis, and control
underscores the importance of health literacy. Awareness campaigns should
specifically target younger individuals, men, and those with low educational
attainment, who consistently show lower engagement with health

services.(46,47)

5.3 Directions for future research

This study identifies several priorities for future research. First, longitudinal cohort
studies are needed to track patient attrition across the care cascade and clarify causal
pathways between socioeconomic status and NCD outcomes.(48) Second, qualitative
research should explore patient and provider perspectives on the barriers and
facilitators to care, which can inform the design of more patient-centred models.(49)
Third, economic evaluations are required to demonstrate which different screening
and/or treatment strategies offer the best value for money to guide equitable resource
allocation in Bangladesh.(50) Finally, health service readiness assessments should
evaluate PHC capacity for NCD management, focusing on workforce, supply chains,

and referral systems.(51,52)
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