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Table 4. Risk factors associated with diabetes in individuals aged 35 years or more, Bangladesh, 2011

Characteristic Logistic regression model®
First® Second* Full?
OR (95% () P OR (95% Cl) P OR (95% Cl) P
Individual
Age group (years)
35-39 1.00 NA NA NA 1.00 NA
40-44 1.16 (0.86-1.56) 033 NA NA 1.17 (0.87-1.57) 0.30
45-49 1.46 (1.09-1.95) 0.01 NA NA 1.46 (1.09-1.96) 0.01
50-54 1.35(0.98-1.85) 0.06 NA NA 1.33(0.97-1.82) 0.08
55-59 1.94 (1.40-2.69) <001 NA NA 1.94 (1.40-2.68) <0.01
60-69 1.52(1.10-2.10) 0.01 NA NA 51(1.09-2.08) 0.01
>70 1.81(1.27-26) <0.01 NA NA 1 82 (1.27-2.60) <0.01
Sex
Male 1.00 NA NA NA 1.00 NA
Female 0.95(0.73-1.25) 072 NA NA 0.96 (0.73-1.25) 0.75
Educational level
No education 1.00 NA NA NA 1.00 NA
Primary education 1.39(1.12-1.73) <001 NA NA 1.36 (1.09-1.69) 0.01
Secondary education 1.55(1.21-2.00) <0.01 NA NA 1.52(1.18-1.96) <0.01
Higher education 2.18(1.58-3.00) <0.01 NA NA 2.12(1.53-2.92) <0.01
Currently working
Yes 0.71 (0.54-0.92) 0.01 NA NA 0.72 (0.55-0.94) 0.01
No 1.00 NA NA NA 1.00 NA
Marital status
Currently married 1.00 NA NA NA 1.00 NA
Divorced, widowed or other 1.09 (0.84-1.40) 0.52 NA NA 1.06 (0.82-1.36) 0.67
Hypertension
Yes 1.54 (1.29-1.84) <001 NA NA 1.57 (1.31-1.88) <0.01
No 1.00 NA NA NA 1.00 NA
Body weight
Normal 1.00 NA NA NA 1.00 NA
Overweight or obese 1.93 (1.51-247) <0.01 NA NA 1.93 (1.52-2.47) <0.01
Household
Socioeconomic status
Poorest 1.00 NA NA NA 1.00 NA
Poorer 0.82(0.59-1.14) 0.23 NA NA 0.79 (0.57-1.10) 0.17
Middle 0.82 (0.59-1.13) 022 NA NA 0.80 (0.58-1.10) 017
Richer 1.14 (0.84-1.55) 0.39 NA NA 1.12(0.82-1.52) 048
Richest 222 (1.64-3.02) <0.01 NA NA 2.15(1.55-2.98) <0.01
Community
Place of residence
Urban NA NA 1.00 NA 1.00 NA
Rural NA NA 051 (0.42-0.63) <001 0.94(0.77-1.15) 057
Region of residence
Khulna division NA NA 1.00 NA 1.00 NA
Barisal division NA NA 2.01(1.49-271) <001 2.06(1.47-2.88) <0.01
Chittagong division NA NA 2.06 (1.54-2.76) <0.01 1.90 (1.39-2.60) <0.01
Dhaka division NA NA 1.48 (1.10-1.98) 0.01 142 (1.04-1.94) 0.03
Rajshahi division NA NA 1.65 (1.22-2.23) <001 1.68 (1.22-2.33) <0.01
Rangpur division NA NA 1.36 (0.96-1.92) 0.08 44 (1.03-2.03) 0.03
Sylhet division NA NA 1.70 (1.26-2.29) <0.01 1.71(1.23-2.39) <001

Cl, confidence interval; NA, not applicable; OR, odds ratio.
2 The analysis included data from 600 communities, 4162 households and 6746 household members.
b The first logistic regression model considered only individual and household characteristics.

¢ The second model considered only community characteristics.
9 The full model considered individual, household and community characteristics.
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appears to be under way in Bangladesh,
it is important that any mechanism for
pooling risk introduced into the country
on the way to universal health coverage
should incorporate support for public
health programmes that target the pre-
vention and management of diabetes.
This will ensure a central role for non-
communicable diseases from the start.
In addition, patient-related risk factors,
such as tobacco use, being overweight
or obese and physical inactivity, have
also become public health problems in
Bangladesh.** Tackling these factors
could also make an important contribu-
tion to the management of diabetes in
the country.’>"

Our study has several strengths and
limitations. The main strengths are the
large sample size, the coverage of both
rural and urban areas and the nation-
ally representative study population. In
addition, the findings provide detailed
information on a wide range of risk
factors for diabetes and prediabetes.
However, the study’s cross-sectional
nature means that it was not possible to

establish a causal relationship between
these risk factors and the occurrence
of the two conditions. In addition, no
information was collected on physical
activity levels, tobacco use or dietary
habits, which have all been associated
with obesity, prediabetes and diabetes
in other studies.”™* Consequently, we
were unable to control for, or assess, the
independent effects of these factors on
the prevalence of diabetes and prediabe-
tes. Since understanding the influence of
these factors is important for improv-
ing the prevention and management of
diabetes, further studies in Bangladeshi
adults are needed.

In conclusion, our findings show
that diabetes and prediabetes are highly
prevalent among individuals aged
35 years or more in Bangladesh. The
risk of both diabetes and prediabetes
was increased in older, wealthier and
better-educated individuals, in those
with hypertension and in those living
in the Barisal and Chittagong divisions.
A substantial proportion of diabetics
was not aware they had the disease and
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the majority were not receiving regular
treatment.

The challenge of diabetes in Bangla-
desh could be tackled by: (i) incorporat-
ing information on the prevention and
control of diabetes into government
health promotion programmes; (ii) en-
couraging all adults to participate in an
annual screening programme; (iii) pay-
ing more attention to prediabetes, which
can be ameliorated by lifestyle changes;
and (iv) managing body weight, which
was associated with diabetes and predia-
betes in our study, by means of lifestyle
measures since this will prevent or delay
the complications of diabetes.” M
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Résumé

Prévalence du diabéte et du prédiabeéte et leurs facteurs de risque chez les Bangladais adultes: une enquéte nationale

Objectif Estimer la prévalence du diabéte et du prédiabéte au
Bangladesh en utilisant les données de I'enquéte nationale et identifier
les facteurs de risque.

Méthodes Les données sociodémographiques et anthropométriques,
ainsi que les données sur la tension artérielle et la glycémie, ont
été obtenues pour 7541 adultes agés de 35 ans ou plus, a partir de
I'échantillon de biomarqueurs de I'Enquéte sur la démographie et la
santé au Bangladesh en 2011, qui était une enquéte représentative
au niveau national avec une conception déchantillonnage par grappe
stratifiée et a plusieurs étages. Les facteurs de risque pour le diabéte et
le prédiabéte ont été identifiés en utilisant des modeles de régression
logistiques multiniveaux avec ajustement pour le regroupement au sein
des ménages et des communautés.

Résultats La prévalence globale du diabéte et du prédiabete, ajustée
en fonction de I'dge, était de 9,7% et 22,4%, respectivement. Chez les
personnes habitant en zone urbaine, la prévalence du diabéte ajustée

en fonction de I'age était de 15,2% contre 83% chez les personnes
habitant en zone rurale. Au total, 56,0% des diabétiques ne savaient
pas quils Iétaient et seulement 39,5% recevaient un traitement régulier.
La probabilité de diabéte chez les individus dgés de 55 a 59 ans était
presque deux fois plus élevée que chez les personnes agées de 35 a
39 ans. Les participants de I'étude qui faisaient partie des ménages les
plus riches, étaient plus susceptibles d'avoir le diabéte que ceux faisant
partie des ménages les plus pauvres. En outre, la probabilité de diabéte
était également significativement associée avec le niveau détude, le
poids corporel et la présence d’hypertension. La prévalence du diabéte
variait significativement selon la région de résidence.

Conclusion Prés d'un adulte sur dix au Bangladesh s'avere étre
diabétique, ce qui est devenu récemment un probléme majeur de
santé publique. Il est urgent de prendre des mesures pour lutter contre
I'augmentation des cas de diabete via une amélioration du dépistage,
de la sensibilisation, de la prévention et du traitement.

Pesiome

PacnpocTtpaHeHHOCTb gnabeTa u npepanabeTHOro COCTOAHUA CPeam B3poCsoro HaceneHus baHrnagew n
COOTBETCTBYIOLME HaKTOPbl pUCKa: HaLMOHAJIbHOE CC/IefoBaHMe

Llenb Onpenenuts pacnpocTpaHeHHOCTb ArabeTa 1 npeaanabeTHoro
COCTOAHMA B baHrnagew Ha OCHOBE AAHHbIX HALMOHANBHOro
NCCNeaoBaHNA U MAeHTUOMUMPOBaTL GaKTOPbI PUCKa.

MeTtopabl [lonyueHb couunanbHo-gemorpaduuyeckue u
aHTpPOMoOMeTpuYyeckne AaHHble U AaHHble 06 apTepranbHOM
[13BNEHWN 1 YPOBHE IMIOKO3bl B KPOBM Y 7541 uenoBeka B BO3pacTe
35 f1eT 1 cTapuie 13 BbIBOPKM OVOMaPKEPOB, MOMYUYEHHbIX B paMKax
Mccnegosanua B8 obnacti gemorpadum n 30paBooxpaHeHmns
baHrnagew (2011 r.), NpencTaBnAswWero cobol HaumoHanbHoe
penpeseHTaTMBHOE MCCNeaoBaHWe CO CTPAaTUOUUMPOBAHHOW
MHOTOCTYMeHYaTom KnactepHol Beibopkor. DakTopsl pUcKa
avabeta U NpeaanabeTHOro COCTOAHNA ONpPeaenanvch C MOMOLLbIO
MHOIOYPOBHEBbIX TOTMCTUYECKNX PErpPeCcCUOHHbBIX Mofdenel ¢
MOMPaBKOW Ha KnacTepmn3aumio B npeaesiax AOMOX03aNCTB 1 0OWMH.
Pe3synbtathl CTaHgapTM3oBaHHaA Mo Bo3pacTy obuwan
PacnpoCTPaHEeHHOCTb AvabeTa 1 npenanabeTHoOro CoCToAHNA
coctasnana 9,7% wn 22,4% coorsetcTBeHHO. Cpean ropoaCcKmx
MKUTenen CTaH4apTM30BaHHaA MO BO3PACTy PacnpOCTPaHEHHOCTb

Avabeta cocTasnana 15,2% no cpaBHeHNo C 8,3% cpean CenbCkix
xutenei. B ntore, 56,0% 60nbHbIX avabeTom He Nofo3pesanu o
HaNMYMK Y HUX NOAOBHOrO COCTOARMA U TONbKO 39,5% perynapHo
npoxoannv neyeHne. BepoatHOCTb 3aboneBaHva gruabeTom y nuy B
BO3pacTe 55-59 neT Oblna MoyuTH BABOE BbILLE, YeM Y WL B BO3paCTe
35-39 net. BepoAtHoCTb 3abonesaHnsa anabetom Obina Bbille Y
YYaCTHUKOB UCCNefoBanHWA 13 boraTeiiumx JOMOXO3ANCTB, Yem 13
BefHelwmx. K Tomy e, BepOATHOCTb 3a00/1eBaHNA AMabETOM TakxKe
B 3HauMTeNbHOM CTeneHun Bbina CBA3aHa C ypoBHeM 06pa3oBaHNs,
MaccoW Tena v Hannumem runepTeH3nn. PacnpocTpaHeHHOCTb
AnabeTa 3HauNUTeNbHO BapbUPOBaNac Mo PervioHam NPOXKMBaHWA.
BbiBog oYtV y OAHOM fecATo B3poCnoro Hacenenus baHrnagelw
0bHapy»xvBaeTCA AnabeT, KOTOPBIA HeAABHO CTas OHOM 13 OCHOBHbIX
npobnem 30paBoOXpaHeHA. HeobXoaMMO NPUHATE CPOUHbBIX MEP
No NPOTVBOAENCTBUIO NOBbILLEHWO 3aboneBaeMoCTv JMabeTom
NOCPEACTBOM YyUWeHUA AUarHOCTUKM, MHOOPMMPOBAHHOCTH,
NPOPUNAKTUKM 1 NEYEHNS.

Resumen

Prevalencia de la diabetes y la prediabetes y sus factores de riesgo entre los adultos de Bangladesh: una encuesta a nivel

nacional

Objetivo Estimar la prevalencia de la diabetes y la prediabetes en
Bangladesh a partir de datos de encuestas nacionales e identificar los
factores de riesgo.

Métodos Se obtuvieron datos sociodemograficos y antropométricos
sobre la presion arterial y los niveles de glucosa en sangre de 7541
adultos de 35 afios o mayores de la muestra de biomarcadores de la
Encuesta demografica y de salud de Bangladesh 2011(DHS), esta fue
una encuesta representativa a nivel nacional con un disefio de muestreo

por conglomerados estratificado y multietdpico. Se identificaron los
factores de riesgo de la diabetes y la prediabetes mediante modelos
de regresion logfstica multinivel, con ajustes para el agrupamiento en
los hogares y las comunidades.

Resultados La prevalencia general ajustada por edad de la diabetes
y la prediabetes fue de 9,7 % y 22,4 %, respectivamente. Entre los
residentes urbanos, la prevalencia ajustada por edad de la diabetes fue
de 15,2 %, en comparacion con el 8,3 % entre los residentes rurales. En
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total, el 56,0 % de los diabéticos no sabifan que padecfan la condicién y
solo el 39,5 % recibian tratamiento con frecuencia. La probabilidad de
padecer diabetes en individuos de 55 a 59 afios era casi el doble que en
las mujeres de 35 a 39 afios. Los participantes del estudio de los hogares
mas ricos tenfan mas posibilidades de padecer diabetes que aquellos de
los més pobres. Ademas, la probabilidad de padecer diabetes también
estuvo asociada de forma significativa con el nivel educativo, el peso

corporal y la presencia de hipertension. La prevalencia de diabetes varié
segun la regién de residencia.

Conclusidn Se halld que casi uno de cada diez adultos en Bangladesh
padece diabetes, la cual se ha convertido recientemente en un problema
de salud publica importante. Se necesitan medidas urgentes para
contrarrestar el aumento de la diabetes, mediante la mejora de Ia
deteccion, la conciencia, la prevencién y el tratamiento.
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Table 1. Characteristics of the study population aged 35 years or more, Bangladesh, 2011

Characteristic No. (%)** P

Al No. without diabetes  No. with diabetes
(n=7541) (n=6746) (n=795)

Individual

Age in years, mean + SE 5148+0.17 5131+£0.18 53.01+0.54 <0.01

Sex 0.19
Male 3721 (49.3) 3342 (49.6) 379 (46.9) NA
Female 3820 (50.7) 3404 (50.4) 416 (53.1) NA

Educational level <001
No education 3418 (48.2) 3156 (49.6) 262 (36.1) NA
Primary education 2080 (26.8) 1869 (26.8) 211(26.7) NA
Secondary education 1403 (17.4) 1217 (16.9) 186 (21.3) NA
Higher education 640 (7.6) 504 (6.7) 136 (15.9) NA

Currently working <0.01
Yes 3898 (52.2) 3439 (51.5) 459 (58.7) NA
No 3643 (47.8) 3307 (48.5) 336 (41.3) NA

Marital status 0.09
Currently married 6329 (84.2) 5683 (84.5) 646 (81.8) NA
Divorced, widowed or other 1212 (15.8) 1063 (15.5) 149 (18.2) NA

Hypertension <0.01
Yes 5568 (74.5) 5093 (76.0) 475 (60.1) NA
No 1973 (25.5) 1653 (24.0) 320 (39.9) NA

Body weight <0.01
Normal 6915 (92.8) 6272 (93.9) 643 (82.8) NA
Overweight or obese 626 (7.2) 474 (6.1) 152(17.2) NA

Household

Socioeconomic status <0.01
Poorest 1343 (19.5) 1252 (20.3) 91(12.7) NA
Poorer 1351 (19.) 1267 (19.8) 84(122) NA
Middle 1461 (19.8) 1364 (20.6) 97 (12.7) NA
Richer 1581 (20.7) 1422 (20.6) 159 (21.8) NA
Richest 1805 (20.9) 1441 (18.7) 364 (40.7) NA

Community

Place of residence <001
Urban 2480 (23.3) 2115 (22.0) 365 (35.4) NA
Rural 5061 (76.7) 4631 (78.0) 430 (64.6) NA

Region of residence <001
Khulna division 1204 (13.2) 1112 (13.7) 92 (8.6) NA
Barisal division 860 (5.7) 755 (5.5) 105 (6.7) NA
Chittagong division 1116 (16.7) 973 (16.1) 143 (21.4) NA
Dhaka division 1312 (32.7) 1172 (32.5) 140 (33.4) NA
Rajshahi division 1064 (14.4) 949 (14.3) 115 (14.4) NA
Rangpur division 1068 (12.0) 977 (12.2) 91 (9.8) NA
Sylhet division 917 (5.7) 808 (5.6) 109 (5.8) NA

NA, not applicable; SE, standard error.

¢ All values represent absolute numbers and percentages unless otherwise stated.

® In estimating percentages, the complex survey design and sampling weights were taken into account.
¢ P-values were derived using a t test or x* test for continuous and categorical variables, respectively.

Bull World Health Organ 2014;92:204-213A | doi: http://dx.doi.org/10.2471/BLT.13.128371

121



Diabetes Care Volume 37, January 2014

e9

8

Nationwide Survey of Prevalence and Risk
Factors for Diabetes and Prediabetes in

Bangladeshi Adults

Diabetes Care 2014;37:e9—e10 | DOI: 10.2337/dc13-1647

Diabetes is @ major noncommunicable
disease, ranking as a leading cause of
death and disability worldwide (1).
Globally, the prevalence of diabetes is
~8%, and nearly 80% of patients with
diabetes live in low- and middle-income
countries (2). Like many developing
countries, prevalence of diabetes in
Bangladesh increased substantially from
4% in 1990 to 10% in 2011 and is
projected to reach 13% by 2030 (3,4).
Despite this heavy burden, currently
there are no epidemiologic studies in
Bangladesh that investigate prevalence
of diabetes and risk factors using
nationally representative data.
Therefore, we estimated the prevalence
of diabetes and prediabetes and
identified associated risk factors using
Bangladesh nationwide survey data by
multilevel logistic regression models.

Our analysis was based on the 2011
Bangladesh Demographic and Health
Survey. Data were available as of
February 2013, including 8,835
residents (4,524 men and 4,311 women)
aged =35 years. The overall response
rate was 89.17%. After dropping of
nonresponders and missing data related
to working status and hypertension, the
remaining sample was 7,541. The
estimated age-adjusted prevalence was
taken into account for complex survey
design and sampling weights.

Overall, 795 persons (9.7% [95% Cl| 4.2—
10.5]) had diabetes, and 1,786 persons
(23.0% [95% Cl 21.3-24.7]) had
prediabetes. Prevalence was nearly
similar in both sexes (diabetes: men
9.3%, women 10.4%; prediabetes: men,
22.9%, women, 23.3%). Among diabetic
persons, nearly 56.0% (95% CI 51.2—
60.7) were unaware that they had
diabetes. Only 39.5% (95% Cl 35.1-44.1)
of diabetic persons received treatment
from consulting doctors regularly. In the
multivariable logistic regression
analyses, the odds of diabetes increased
with increasing age (odds ratios of
having diabetes for age-groups 35-39,
40-44, 45-49, 50-54,55-59, 60-69, and
=70 years were 1.00 (reference), 1.17
[95% CI 0.86-1.57], 1.46 [1.09-1.96],
1.33 [0.97-1.82], 1.94 [1.40-2.68], 1.51
[1.09-2.08], and 1.82 [1.27-2.60],
respectively) and with increasing weight
(1.93 [1.52-2.47] among persons who
were overweight/obese compared with
normal-weight persons). The results
also suggest that persons with higher
education, those having hypertension,
those belonging to the richest
household, and the currently working
group were more likely to have diabetes
compared with their uneducated,
nonhypertensive, poorest, and
nonworking counterparts. Regarding
prediabetes, age, education, and BMI
showed a significant positive
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association. Bangladesh is a small
country (147,570 km?); however,
there was a striking variation of being
diabetic and prediabetic across the
geographic regions. The highest age-
adjusted prevalence of diabetes was
observed in the southeastern part
(Chittagong, 12.4%, and Barisal,
11.6%) of the country, followed by
central (Dhaka, 10.2%), middle-
western (Rajshahi, 10.2%), eastern
(Sylhet, 10.0%), northwestern
(Rajgpur, 8.0%), and western (Khulna,
6.4%) parts. Regression models
revealed that residents in the
southeastern part of Bangladesh were
almost two times more likely to be
diabetic compared with those living in
western parts.

In conclusion, diabetes has become a
major public health issue in
Bangladesh, affecting one in ten adults.
However, significant proportions of
adults were unaware of their diabetes
disease status, and few with diabetes
received treatment regularly. These
results suggest that urgent action is
necessary to stop diabetes
development through improving
detection, awareness, prevention, and
treatment of diabetes.
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Table. Gallbladder Disease by Age Group for Both Women's Health Initiative Hormone Therapy Trials

No. (%) of Participants
With Gallbladder Disease

Hazard Ratio

Hormone Therapy?® Placebo (95% Cl) P Value
CEE alone trial
All age groups 461 (1.64) 312 (1.06) 1.55 (1.34-1.79) <.001
Age group, y
50-59 157 (1.69) 117 (121} 1.40 (1.10-1.78)
60-69 219 (1.78) 133 (1.01) 1.75 (1.41-2.17) .66°
70-79 85 (1.32) 62 (0.93) 1.44 (1.04-2.00)
CEE + MPA trial
All age groups 528 (1.31) 319 (0.84) 1.57 (1.36-1.80) <.001 Abbreviations: CEE, conjugated
Age group, y equine estrogens; MPA,
50-59 179 (1.24) 104 (0.77) 1.62 (1.27-2.06) medroxyprogesterone acetate.
60-69 254 (1.43) 152 (0.91) 157 (1.28-1.92) 66° aglcﬂsri:g‘;”dsm CEE alone or CEE
70-79 95 (1.18) 63 (0.81) 1.47 (1.07-2.02)

®Indicates P value for interaction.

of gallbladder disease. For the CEE alone trial, the 2 HRs
were 1.67 (95% CI, 1.35-2.06) and 1.55 (95% CI, 1.34-1.79),
respectively.

To be able to compare directly the intervention and post-
stopping findings, and due to the similarity of results using
either of the above approaches, we chose to present the re-
sults for self-reported gallbladder disease in our recent ar-
ticle. This approach also allowed us to have approximately
twice as many end points as were included in the earlier analy-
sisbecause hospitalization records were not available for those
who did not have overnight hospital stays or had outpatient
procedures.

Asshown in the Table, the tests for interaction by age group
were not statistically significant in our analyses. Similar analy-
ses of hospitalized cases used in the report by Cirillo et al* con-
firmed the absence of a statistically significant interaction by
age (P = .13 for interaction with CEE + MPA and P = .08 for in-
teraction with CEE alone). In these analyses, the HRs in-
creased by age group in the CEE alone trial and decreased by
age group in the CEE plus MPA trial, suggesting no consistent
pattern by age.

We believe that the analyses of gallbladder disease pre-
sented in our recent report (and summarized in the
Table) provide valid estimates for assessment of effect
modification by age. Neither these analyses nor those based
on the Cirillo et al* data set demonstrate consistent age
trends.

Mounting evidence suggests that the transdermal
route of estrogen administration, which avoids first-pass
hepatic metabolism, may be less likely to increase the risk of
gallbladder disease than the oral route of hormone
delivery.?
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Prevention and Control of Hypertension

in Different Countries

To the Editor Hypertension is the leading risk factor for
death and disability worldwide. Dr Chow and colleagues®
provided statistics on prevalence, awareness, treatment,
and control of hypertension among selected high-,
middle-, and low-income countries. The proportions
of hypertension, awareness, treatment, and control
reported in this article were strikingly different from other
studies.>*

For example, Chow et al* found that 39% of adults in Ban-
gladesh had hypertension, whereas previous nationwide stud-
iesreported a prevalence 0of 25%.3 The study also reported that
about 40% of South Asian (Bangladesh, India, and Pakistan)
adults were aware of their condition and 32% received treat-
ment.

Previous studies from Bangladesh suggested about
half of adults with hypertension were aware that they had it
and 41% of the respondents with hypertension were receiv-
ing treatment,® which are comparatively higher than the fig-
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ures of Chow et al.* Similar discrepancies also exist for
India, China, and South Africa and may be due to a range of
problems in the design and analysis of the study.

The data set of Chow et al' had small sample sizes and
low response rates in low-income countries, in which typi-
cally response rates are high. The authors also did not
strictly follow the probability sampling design or account
for probability weights in their analysis. These shortcom-
ings could have introduced selection bias and miscalcula-
tion of prevalence.

Chow et al* speculated that lower detection of hyperten-
sion may be due to costs and difficulties in accessing care.
However, hypertension diagnosis in Bangladesh and many
other low- and middle-income countries is almost free, and
this minimal cost does not impose any financial burden on
households.*

Low education, insufficient health facilities, and limited
awareness of the need for testing could prevent diagnosis in
rural or poor populations, and interventions to reduce these
barriers to testing are more important than focusing on cost
alone.

Accurate knowledge of prevalence, awareness, and treat-
ment strategies helps policy makers to understand the pre-
sent situation of hypertension and formulate appropriate na-
tional hypertension control policies. However, the results
presented by Chow et al* may not help to improve understand-
ing of this important disease.
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In Reply Dr Rahman and Mr Gilmour raise concerns regarding
the hypertension prevalence estimates in the Prospective Urban
Rural Epidemiology (PURE) study, particularly for Bangla-
desh. We cautioned in the article that the sampling frame-
work in each country was not nationally representative and
therefore may not be representative of each country. The
sample size in low-income countries was 31 685 and the re-
sponse rate was 55%.
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The analyses were not weighted because population cen-
sus data were not available from all communities. Sampling
was not identical across communities because of variation in
the availability of population lists used for sampling. Hence,
for practical reasons, investigators in each country, in consul-
tation with the project office, identified the best method of
sampling to obtain a representative sample of households in
a community.

With respect to Bangladesh, there are important simi-
larities and differences between the PURE study and the
Bangladesh Demographic and Health Survey (BDHS).* Both
studies were conducted by the same survey group. In the
PURE study, the sample of 2754 was from households with
participants aged 35 to 70 years. The BDHS (n = 7839) sam-
pling framework excluded households with only older indi-
viduals, which may have led to a lower prevalence estimate
due to selection bias.*

Importantly, the definitions used for hypertension dif-
fered. In the BDHS, the 25% prevalence' was based on people
who had uncontrolled hypertension (2140/90 mm Hg) or were
taking an antihypertensive medication, but an additional 15%
(oral communication, Shahidul Islam, Mitra and Associates,
October 26, 2013) of people taking hypertension medication
with controlled blood pressure were not classified as hyper-
tensive. The PURE definition included both these groups.
Therefore, the prevalence of controlled and uncontrolled hy-
pertension in the BDHS of 40% is comparable with our value
0f 39%.

We did not report specifically on awareness, treatment, and
control rates for Bangladesh in our article, but the differences
in age and the definitions of hypertension used in the PURE
study and the BDHS would have an effect on any compari-
son. Our figures for South Asia were 40.4% aware and 31.9%
treated, and 40.8% aware and 31.7% treated in low-income
countries (Table 2 in the article).

The reasons for lower detection and treatment of hyper-
tension in low-income countries are likely to be multifacto-
rial, as indicated in our article, including difficulties or costs
in accessing health care, lack of knowledge about uncon-
trolled hypertension, and differing values. The interven-
tions needed are therefore likely to be multifactorial as well.
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