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Abstract 
 

Background: Hypertension has become as an important 
cause of premature mortality and morbidity due to its major 
etiologic role in the development of coronary artery disease 
(CAD), stroke and renal failure. The present study aims to 
determine the validity of verbal autopsy questionnaire in 
our setting to find out the causes of death among known 
hypertensive patients. 
Subjects Design and Methods: Of 200 decedents 
approached from July 2013 to December 2013, relatives of 
only 118 responded for this study. All the families of these 
victims were contacted individually to find out the cause of 
deaths by verbal autopsy questionnaire. Every effort was 
made to find out the closest relative of the victim, who was 
present at the time of death of the deceased. A trained 
health worker completed the verbal autopsy questionnaire 
by asking leading questions in a structured interview. 
Clinical manifestations of the primary cause of death were 
collected by the principal investigator by asking leading 
questions over telephone. Further clinical data and 
investigations were collected from available records of our 
center and the board of experts examined all the available 
clinical data and finalized the cause of death of the victim. 
In case of available death certificate, mentioned cause of 
death was reassessed. Students t test and chi square test 
were used for comparison of the data. 
Results: Of 118 victims assessed; mean age at the time of 
death was 62.40 (SD 62.2years). Male victims were greater 
than females 72.9 vs 27.1%. Majority (71.2%) of the 
victims died due to hypertension related complications; 
33.3% due to stroke, 20.3% CAD and 17.8% chronic 
kidney disease. Rest 28.82% of the victims died due to 
other causes unrelated to hypertension, e.g. 10.2% due to 
malignancy and in 13.6%, the cause could not be 
determined. Only 15.5% of the victims who died due to 
hypertension related complications were under regular 
follow up. The mean follow up blood pressure were 
155.54/90.01 (uncontrolled), and mean duration of 
hypertension at the time of death was 5.77 years. Majority 
of the subjects were either illiterate or only literate having 
lower income farmers and house wives. 
Conclusion: Verbal autopsy accurately determined the 
causes of deaths in known patients of hypertension. CAD, 
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stroke and chronic kidney disease were common causes of 
deaths. Majority of the victims were from lower social 
classes. Ignorance and poor literacy rate appear to be the 
important risk factors for premature death among these 
patients. 
 
Keywords: Stroke, heart attack, hypertension, education, 
social class 

 
 

Introduction 
 
NCDs were estimated to have contributed to 

almost 60% of deaths in the world and among them 
about 80% occurred in the developing countries [1] 
Of total number of deaths, 51% of deaths in 
Bangladesh occur due to NCDs and other chronic 
health conditions [2] High blood pressure is an 
important preventable cause of mortality, and 
accounts for a substantial portion of global burden of 
disease. [3,4] People with hypertension have higher 
rates of mortality than people without hypertension, 
which is mainly due to vascular diseases [5,6] Among 
the NCDs, hypertension is the major risk factor for 
developing coronary artery disease (CAD), stroke, 
heart and renal failures and peripheral vascular 
diseases [7] Hypertension has been reported to be 
responsible for 57 per cent of all stroke deaths and 24 
per cent of all cardiovascular deaths in East Asians [8] 
A marked increase in prevalence of hypertension 
(from 11.3% to 17.9%) was observed in Bangladesh 
from 1999 to 2010. [9,10] In Rangpur division 
(Northern part) of Bangladesh prevalence of 
hypertension and pre-hypertension is 33.3% and 
29.9% respectively.11 Because of the high prevalence 
of this condition and the increased morbidity and 
mortality associated with this condition, the economic 
cost of hypertensive disease was estimated at $76.6 
billion in 2010. [12] Many developing countries with 
the highest burden of poverty and disease continue to 
lack routine, representative and high quality 
information on the causes of death.[13,14] This is 
crucial for health and development policies, health 
programs; program monitoring and evaluation 
purposes [15]. In this regard, mortality surveillance 
systems and demographic surveillance sites using 
validated verbal autopsy procedures appear to be a 
cost-effective alternative method for ascertaining 
cause of death and sustainable medium-term solutions 
[16,17]. As a result, verbal autopsy method has been 

an epidemiological tool for the last few decades to 
estimate cause specific mortality of child, maternal 
and adult deaths. [16, 18] 

Causes of deaths are less commonly known in 
developing countries, although hospital records 
indicate a rapid increase in mortality and morbidity 
due to NCDs. [19]. Due to religious considerations, 
autopsy is not possible in many countries, therefore 
WHO experts and the International College of 
Nutrition, International College of Cardiology and the 
Tim Tom Institute have developed a verbal autopsy 
questionnaire to find out the causes of deaths in these 
countries. [20, 21]. Verbal autopsy is a method by 
which we interview the relatives or health 
professionals to find out the signs, symptoms, 
attributes of social class and other characteristics 
experienced by the deceased before their death and 
the circumstances surrounding their death [22]. It is 
based on the assumption that most of the causes of 
deaths can be distinguished by their signs and 
symptoms and that these can be accurately 
recognized, recalled and reported by lay respondents 
[23]. Singh et al has shown that causes of deaths can 
be accurately assessed by a modified version of verbal 
autopsy questionnaire (WHO), based on medical 
records and interview of the family members [24]. In 
the present study, we report the estimates for the 
causes of death among known hypertensives, based 
on modified Singh’s verbal autopsy questionnaire24 
which is completed with the help of spouse and 
available medical records of the victim at our center. 

 
 

Methodology 
 

Populations and Methods 
 
Hypertension and Research Center, Rangpur was 

established on 14th November, 2008, serves only 
those patients with hypertension, to generate 
awareness of hypertension in the population of 
Bangladesh. Approximately, 12 thousand patients 
have been registered in this center till 2013. If any 
patient does not come for follow up for 3 months after 
the scheduled follow up visit, he/she is declared as 
drop out from follow up and a telephone call is given 
to know the cause of drop out. Our study was 
approved by the ethic committee of our center and we 
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took informed consent from the family members who 
were interviewed by our health worker. 

We have been successful in tracing 200 patients 
(by approximately 5000 telephone calls?), who died 
between November, 2008 to December, 2013. Of 
these 200 decedents, only 118 could be included in 
this study depending upon cooperation from the 
family members of the victim. Rest 82 victims could 
not be contacted due to non-cooperation and our 
failure in motivation of the family members of the 
victim. At least three calls were made before any 
subject or family was declared a non-contact or non-
replier; one in the morning, one in the evening, 
around 17.00 hrs, and the last one at the weekend. The 
family members preferably spouse of these 118 
victims, were contacted individually to find out the 
causes of deaths by verbal autopsy questionnaire. 

 
 

Verbal Autopsy Procedure 
 
Our health worker visited the household of the 

decedent, between July 2013 to January 2014, to find 
the closest relative son/daughter/wife/husband of the 
victim, who was present besides the deceased before 
the time of death. The family members, for 
motivation, were given to understand that inquiry 
about the cause of death aims to prevent illness and 
death in your other family members which can be 
done by changing the health bahaviour. The health 
worker was trained in understanding the questionnaire 
and in data collection, during the structured interview 
(Appendix 1). The interview consisted of a modified 
Singh,s verbal autopsy questionnaire [24] to record 
the socio-demographic and clinical characteristics of 
the deceased as well as clinical manifestations at the 
time of illness and cause of death. Symptoms and 
clinical data before the time of death were confirmed 
over telephone, and recorded by the principal 
investigator. Finally any available medical records or 
death certificate were collected from each of the 
family. The medical records, follow up status, 
modifiable risk factors of hypertension, investigation 
reports, know target organ damage and mean follow 
up blood pressure were collected from records system 
of Hypertension and Research Center, Rangpur to 
find the cause of death. A board consisting of 
internist, cardiologist, neurologist, nephrologist, 

endocrinologist, pulmonologist was appointed to 
review all the available clinical data to finalize the 
cause of death. In case of available death certificate, 
the mentioned primary cause of death was also 
assessed in the light of available evidence in our 
record system.  

 
 

Criteria of Diagnosis 
 
Hypertension was diagnosed due to presence of 

systolic or diastolic blood pressure or both ≥140/90 
mm of Hg (according to NICE guideline). Or any 
individual diagnosed as hypertension and currently 
taking antihypertensive drugs. 

 
 

Data Collection 
 
Data regarding attributes of social classes; 

education of the victim, occupation and family 
income as well as per capita income were collected by 
interview of close relative, preferably spouse of the 
decedents. Medical records of the victims were taken 
and examined from the register of medical records 
available at Hypertension and Research Center, 
Rangpur. 

 
 

Statistical Analysis 
 
The data were analyzed by SPSS windows 

version 17.0. The socio-demographic data of the study 
population were expressed in frequency distribution 
and their observed difference was tested by one 
sample‘t’ test and ‘chi square’ test. P value <0.05 was 
and two tailed t test were considered as statistically 
significant with the 95% confidence interval. 

 
 

Results 
 
Of 200 victims, whose families were contacted, 

118 family members volunteered for the interview. 
Mean age of the victims at the time of death were 
62.40 years and males were more common than 
female (72.9% vs 27.1%, P<0.01) (Table 1).  
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Table 1. Socio-demographic characteristics of the victims. Values are number (%) 
 

Variables Number (n=118) Percentage  
Mean age (SD)years 
Mean body weight (Kg/M2) 

62.40  ±12.21 
21.59 Kg/M2 

Sex-Male 
Female 

86  
32  

72.9%* 
27.1% 

Level of education 
Illiterate 
5 or less class 
>5-10 class 
>10-12 class 
Graduate and above 

 
16 
28 
40 
19 
15  

 
13.6% 
23.7% 
33.9% 
16.1% 
12.7% 

Occupation 
Housewife 
Agriculture 
Business 
Service 
Retired 
Others 

 
31  
36 
15 
34 
1 
1 

 
26.3% 
30.5% 
12.7% 
28.8% 
0.8% 
0.8% 

Monthly income 
<62.5 USD 
62.5-125 USD 
125-187.5 USD 
>187.5 USD 

 
33 
45 
30 
10  

 
28% 
38.1% 
25.4% 
8.5% 

*= P<0.01. 
 

Table 2. Causes of death among decedents with hypertension 
 

Cause of death Male (n=86) Female (n=32) Total (n=118) 
Stroke 29 33.7% 10 31.3% 33.1 (39) 
Coronary artery disease 19 22.1% 5 15.6% 20.3 (24) 
Chronic kidney disease 14 16.3% 7 21.9% 17.8 (21) 
Malignancy 8 9.3% 4 12.5% 10.2 (12) 
Diabetic ketoacidosis 1 1.2% 00 00 2.5 (3) 
Post diarrhoeal ARF 00 00 1 3.1% 0.8 (1) 
Traffic accident 3 3.5% 00 00 0.8 (1) 
Electric shock 00 00 1 3.1% 0.8 (1) 
Undetermined 12 14% 4 12.5% 13.6 (16) 

ARF= acute renal failure. 
 
Approximately 81.4% of the victims were from 

rural areas. Majority of the victims (57.6%) were 
educated from the 5th to 10th class and higher 
education was least common. The decedents were 
mainly house wives among females and farmers 
among males with poverty and ignorance (Table 1). 

Only 16.1% (n=19) of the hypertensive patients 
were coming for regular follow up, 30.5% (n=36) 
were on irregular follow up and 53.4% (n=60) did not 

come to any follow up (p value 0.00001558). Among 
victims who regularly or irregularly came for follow 
up, blood pressure was controlled only in 20%. 
Among the controlled hypertensive subjects, causes of 
death were unrelated to hypertension e g, malignancy, 
traffic accidents, electric shock etc in 45.46%, where 
as in uncontrolled hypertensive subjects, these causes 
were observed only among 25% (P value 
=0.1336144). 
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Majority of the victims (71.2%) died due to 
stroke, CAD and chronic renal failure (Table 2). Rest 
15.2 % of the victims died due to non-hypertension 
related diseases (e.g. malignancy, traffic accidents, 
electric shock etc). The causes of deaths were 
undetermined in 13.6%. (Table 2).  

Among the three leading cause of death; CAD, 
Stroke, chronic kidney disease, percentage of death 
was significantly higher among men than in women 
victims with stroke (p = 0.00234725) and CAD (p = 
0.00426594). (Figure 1) 

 

 

Figure 1. Proportions of deaths due to CAD, stroke and chronic kidney disease among men and women. CAD= Coronary 
artery disease, CKD= chronic kidney disease. 

 

Discussion 
 
High blood pressure is the leading cause of 

mortality around the world. Though prevalence, 
awareness and control rate of hypertension is 
increasing day by day, there is limited data on causes 
of death in hypertensive patients from South Asia 
[1,2]. Verbal autopsy questionnaire has been used to 
find out the causes of death among hypertensive 
subjects for the first time in Bangladesh. 

This study shows that 71.2% of the victims died 
due to complications of hypertension; 33.3% due to 
stroke, 20.3% due to CAD and 17.8% due to chronic 
renal failure (Table 2). Hua Cui et al have shown 
causes of death among elderly hypertensive patients 
in a hospital-based sample of Chinese subjects 
indicating cardiovascular disease in 45.2%, cerebro-
vascular disease in 34.3% and renal failure in 11.9%25 

It is clear that the proportions of deaths from 
cardiovascular and cerebrovascular disease are higher 

in this study compared to our study. A possible 
explanation may be that this study was a hospital 
based study carried out among the elderly patients in 
which these problems are more common (>60 years). 

Singh et al showed that using the modified verbal 
autopsy questionnaire allowed to diagnose 23.4% 
deaths due to heart diseases and 9.8% due to brain 
diseases, including stroke and inflammatory brain 
diseases [24]. However, Khademi et al used other 
verbal autopsy questionnaire based on WHO 
guidelines, where CAD could be diagnosed only in 
10.0% and cerebrovascular disease in 7.8% and rest 
causes of CV deaths were classified into the “other” 
causes of death [26]. In this study, only transport 
accidents were included in the questionnaires, but 
accidental deaths according to modified 
questionnaires were much higher (14.0% vs. 2.3%) 
[24,29]. Renal diseases including acute renal failure 
and chronic renal failure were the cause of death 
among 11.2% of victims, which are difficult to 
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diagnose using the other questionnaire [26]. Among 
“other” causes of death, comparing modified 
questionnaire, with WHO questionnaire revealed that 
there were 37.3 vs. 8.5 % deaths respectively, due to 
other causes which means that among one third of 
victims, causes of death could not be classified 
according to body systems [24-26]. Singh et al 
observed that using the modified questionnaires, most 
of the victims could be classified systematically, 
relatively more accurately, into various causes of 
death according to body systems [24]. In the present 
study, we used similar approach, but, in 13.6% 
victims, we failed to determine the cause of death, due 
to inadequate history from the relatives which may be 
due to illiteracy and ignorance. Suicides, AIDs and 
tuberculosis are possible causes of deaths in this 
subgroup, because these causes are not disclosed by 
the relatives due to socio-cultural reasons. 

Verbal autopsy questionnaire allowed the health 
workers to ascertain the clinical presentation of the 
victim during illness and up to death. These details 
may or may not be available in the medical records 
and from the spouse and other family members and 
doctors of the decedents.  

This information on probable cause of death 
related to each body system was reviewed by the 
internist physician (RNM) to assess the accurate cause 
of death among all the victims. In patients with 
known hypertension, using the modified 
questionnaires, most of the decedents could be 
classified systematically in accordance of target organ 
damage due to hypertension, relatively more 
accurately, into various causes of death (Table 2).  

Our verbal autopsy questionnaire appears to be a 
valid and reliable supplemental method to assess 
causes of death in a population where records of death 
are not yet maintained in a municipal corporation in 
any developing country. The success of our verbal 
autopsy may be due to the appropriate modifications 
made in the WHO and Singh’s questionnaires to adapt 
it to local setting and to known patients of 
hypertension (24). 

Verbal autopsy methodology and questionnaire 
appear to have many variations depending upon the 
investigators [14-18, 24-31]. In some of them, ICD 
coding system for the causes of death may not have 
been used and hence WHO has recently published 
instructions to improve In many low resource 

countries, verbal autopsy has been found to provide 
more valid causes of death compared to routine death 
certificates issued by the doctors [14-18,24-31]. 

In few studies using verbal autopsy for finding 
out the causes of death among adults, did not find 
similar results. Yang et al reported that verbal autopsy 
is not a very precise tool for assessing the leading 
causes of death among adults and provide only 
marginal support to this method [29]. It seems that 
verbal autopsy is a developing method which may be 
the cause of inconsistency in results in some of the 
studies [29]. 

This verbal autopsy method among known 
patients of hypertension appears to be a promising 
approach and of gold standard in identifying most 
precisely the exact cause of death which may be 
compared with postmortem. However, causes of 
deaths due to myocarditis, cardiomyopathy, 
pericarditis, aneurism of aorta and oesophgeal 
problems in relation to heart attack may be 
missed,unless records are available. One important 
weakness in our study is that we could not compare 
our results with causes of death obtained by death 
certificate alone verses verbal autopsy combined with 
medical records by using kappa statistics. 

In the verbal autopsy by Singh et al, only one 
internist physician reviewed the records of all the 
victims and only when diagnosis of cause was 
doubtful, a second opinion was taken from another 
internist physician [24] 

In our study a board of super-specialists was 
available to review the records to finalize the cause of 
death. It is possible that many people die at home due 
to lack of resources for hospitalization, although 
government hospitals provide free service to poor in 
most of the towns in developing countries.  

In future, use of MP3 players to compare audio 
(observed on computer) with paper record on a 5% 
population to determine the degree of concordance of 
the autopsy questionnaire can further improve the 
verbal autopsy.  

In a recent study, non-communicable diseases, 
sensitivity of the verbal autopsy diagnoses was 69% 
(CI, 62%–76%), specificity 78% (CI, 71%–85%) and 
positive predictive value 79% (CI, 73%–85%). 
Sensitivity was highest for stroke 68% (CI, 49%–
87%), and lower for respiratory diseases 24% (CI, 
3%–44%). [27] lower socioeconomic status, health 
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perception and low level of education can also be 
important. 

A few studies has shown monthly income of the 
hypertensive patients was <5000 BDT (62.5 USD). 
[11,32] In the present study majority of the 
hypertensive had monthly income 5000-10000 BDT 
(62.5-125 USD).  

The target organ damage of hypertensive patient 
in different study [11,33] was found 43.75%-44.5% 
which is similar to our study (39.83%) Figure 1 in our 
study, CAD, stroke and chronic renal failure were 
predominantly found among males, with a high male-
female ratio. This may be due to hormonal protection 
of female against cardiovascular diseases and 
dependency of the female to male to get health care 
facilities in developing countries. 

In brief, verbal autopsy appears to be an accurate 
method to find out the causes of death among known 
patients with hypertension. Majority of the 
hypertensive patients died due to target organ damage 
to different body systems; stroke, CAD chronic renal 
failure due to illiteracy and ignorance. A cohort study 
with large sample size will be needed to clarify the 
causes of death in hypertensive patients. 

 
 

Limitation 
 
Sample size was small and data were collected in 

some of the patients many days (even up to 4 years) 
after the death of the victims. 

 
 

Conflict of interest 
 
There was no conflict of interest.  
 

Acknowledgment 
 
The authors of this study are grateful to Professor 

M. A. Jalil Chowdhury, Professor Dr. Md. Mujibur 
Rahman, staff of Hypertension and Research Centre, 
Rangpur; Department of Medicine, RpMCH, 
Department of Medicine of Rangpur Community 
Medical College. 

 
 

Contributions by the authors 
 
Dr. Ratindra Nath Mondal planned and 

supervised the study. Dr. Md. Ashraful Haque, Dr. 
Abul Kalam Azad analysed the data. Dr. Shah Md. 
Sarwer Jahan, Dr. Md. Mahfuzer Rahman, Dr. Md. 
Kumruzzaman Sarker, Dr. Moni Rani, AKM 
Shaeheduzzaman, Md. Shafiul Alam, Devendra Nath 
Sarker, helped to collect the data. Dr. B. D. Bidhu, 
Professor Dr. Md. Zakir Hossain, Professor Dr. 
Amaresh Chandra Shaha, Professor Ram B. Singh, 
Professor Dr. Md. Noor Islam helped in writing of the 
manuscript and presentation of the data. 

 
 

References 
 

[1] World Health Organization. Global status report on 
non-communicable diseases 2010. WHO Geneva 2011. 

[2] Bangladesh Bureau of Statistics (2007) Statistical 
Pocketbook of Bangladesh 2007. Dhaka: Bangladesh 
Bureau of Statistics. Retrieved 13 May 2009 from 
http://www.bbs.gov.bd/dataindex/pb_wb_page.pdf. 

[3] Ezzati M, Lopez AD, Rodgers A, Vander HS, Murray 
CJ. Selected major risk factors and global and regional 
burden of disease. Lancet. 2002; 360: 1347–1360 

[4] Danaei G, Ding EL, Mozaffarian D, Taylor B, Rehm J, 
Murray CJ, Ezzati M. The preventable causes of death 
in the United States: comparative risk assessment of 
dietary, lifestyle, and metabolic risk factors. PLoS Med. 
April 28, 2009. doi:10.1371/journal.pmed.1000058. 
http://www.plosmedicine.org/article/info%3Adoi%2F10
.1371%2Fjournal.pmed.1000058.Accessed March 22, 
2011. 

[5] Lewington S, Clarke R, Qizilbash N, Peto R, Collins R. 
Age-specific relevance of usual blood pressure to 
vascular mortality: a meta-analysis of individual data 
for one million adults in 61 prospective studies. Lancet. 
2002; 360: 1903–1913. 

[6] Murakami Y, Hozawa A, Okamura T, Ueshima H. 
Relation of blood pressure and all-cause mortality in 
180 000 Japanese participants: pooled analysis of 13 
cohort studies. Hypertension. 2008; 51: 1483–1491  

[7] World Health Organization. World Health Report 2002: 
Reducing risks, promoting healthy life. WHO Geneva 
2003. 

[8] Rodgers A, Lawes C, MacMahon S. Reducing the 
global burden of blood pressure related cardiovascular 
disease. J Hypertens 2000; 18 (Suppl 1):S3-6. 

[9] MM Zaman and MA Rouf. Journal of Human 
Hypertension (1999) 13, 547–549. 

[10] NCD risk factor survey 2010 report published and 
disseminated published on 7th August 



Ratindra Nath Mondal, Md. Ashraful Haque, Shah Md. Sarwer Jahan et al. 114 

2011http://www.ban.searo.who.int/EN/Section31_295.h
tm. 

[11] Mondal RN, Haque MA, Jahan SMS, Azad AK, 
Rahman MM, Rani Moni et al; Prevalence and risk 
factors of hypertension in Rangpur, Bangladesh; World 
Heart J, 2013;5: 91-100. 

[12] Lloyd-Jones D, Adams RJ, Brown TM, Carnethon M, 
Dai S, De SG, Ferguson TB, Ford E, Furie K, Gillespie 
C, Go A, Greenlund K, Haase N, Hailpern S, Ho PM, 
Howard V, Kissela B, Kittner S, Lackland D, Lisabeth 
L, Marelli A, McDermott MM, Meigs J, Mozaffarian D, 
Mussolino M, Nichol G, Roger VL, Rosamond W, 
Sacco R, Sorlie P, Roger VL, Thom T, Wasserthiel-
Smoller S, Wong ND, Wylie-Rosett J. Heart disease and 
stroke statistics: 2010 update: a report from the 
American Heart Association. Circulation. 2010; 121: 
e46–e215.  

[13] Mathers C, Ma Fat D, Inoue M, Rao C, Lopez AD: 
Counting the dead and what they died of: an assessment 
of the global status of cause of death data. Bull World 
Health Organ 2005, 83:171-177. 

[14] Anker M: The effect of misclassification error on 
reported cause-specific mortality fractions from verbal 
autopsy. Int J Epidemiol 1997, 26:1090-1096. 

[15] Coldham C, Ross D, Quigly M, Segura Z, 
Chandramohan D: Prospective validation of a 
stadardized questionnaire for estimating childhood 
mortality and morbidity due to pneumonia and diarrhea. 
Trop Med Int Health 2000, 5:134-144.  

[16] Setel PW, Sankoh O, Rao C, Velkoff VA, Mathers C, 
Gonghuan Y: Sample registration of vital events with 
verbal autopsy: a renewed commitment to measuring 
and monitoring vital statistics. Bull World Health Organ 
2005, 83:611-617.  

[17] Chandramohan D, Setel P, Quigley M: Effects of 
misclassification of cause of death in verbal autopsy: 
can it be adjusted? Int J Epidemiol 2001, 30:509-514. 

[18] Rodriguez L, Reyes H, Tome P, Ridaura C, Flores S, 
Guiscafre H: Validation of the verbal autopsy method to 
ascertain acute respiratory infection as cause of death. 
Indian J Pediatr 1998, 65:579-584. 

[19] World Health Organization. The World Health Report 
2002, Reducing risks, promoting healthy life. WHO, 
Geneva 2002. 

[20] Singh RB, Singh S, Singh V, Kulshresth SK, Mechirova 
V,Pella D. Association of increased mortality with 
underweight, overweight and obesity among urban 
descents in North India dying due to various causes. 
World Heart J 2008; 1:341-347. 

[21] Singh RB, Singh V, Kulshrestha SK, Singh S, Gupta 
P,Kumar R, Krishna A, Srivastav SSL, Gupta SB, Pella 
D, Cornelissen G. Social class and all cause mortality in 
an urban population of north India. Acta Cardiol 
2005,60:611-617. 

[22] Baiden F, Bawah A, Biai S, Binka F, Boerma T..Setting 
international standards for verbal autopsy. Bull World 
Health Organ 2007; 85:570–571. 

[23] Snow RW, Armstrong JR, Forster D, Winstanley MT, 
Marsh VM, Newton CR: Childhood deaths in Africa: 
uses and limitations of verbal autopsies. Lancet. 1992, 
340:351-355. 

[24] Singh RB, Fedacko J, Vargova V., Kumar A., Mohan 
V., Pella D., De Meester F, Wilson DW. Singh’s verbal 
autopsy questionnaire for assessment of causes of death, 
social autopsy, tobacco autopsy and dietary autopsy, 
based on medical records and interview, Acta Cardiol 
2011;66: 471-481. 

[25] 25.Hua Cui, Yixin Hu, Changming Hong, Guoliang Hu, 
Li Fan; A 15 years study of the causes of death among 
elderly hypertensive patients in a hospital-based sample 
of China; Archives of Gerontology and Geriatrics; 
2012,55: 709-712. 

[26] Khademi H, Etemadi A, Kamanger F, Nourats M. 
Verbal autopsy: reliability and validity estimates for 
causes of death in the Golestan cohort study in Iran. 
PLoS ONE, 2010; 5:1-  

[27] Awoke Misganaw, Damen Haile Mariam, Tekebash 
Araya and Aderaw Aneneh; Validity of verbal autopsy 
method to determine causes of death among adults in 
the urban setting of Ethiopia; BMC Medical Research 
Methodology 2012, 12:130 doi:10.1186/1471-2288-12-
130.6. 

[28] Soleman N, Chandramohan D, Shibuya K. Verbal 
autopsy: current practices and challenges. Bull World 
Health Organ 2006; 84: 239–245. 

[29] Yang G, Rao C, Ma J, Wang L, Wan X. Validation of 
verbal autopsy procedures for adult deaths in China. Int 
J Epidemiol 2006; 35: 741–748. 

[30] Jha P, Gajalakshami V, Gupta PC, Kumar R,Mony P, 
Dhingra N, Peto R, RGI-CGHR Study collaborators. 
Prospective study of one million deaths in India: 
rationally, design and validation results. PLoS Medicine 
2006; 3:191-201. 

[31] Gajalakshmi V, Peto R. Verbal autopsy of 80,000 adult 
deaths in Tamilnadu, South India. BMC Public Health 
2004; 4: 47. 

[32] Mondal RN, Haque MA, Jahan SMS, Azad AK, 
Rahman MM, Rani Moni,Saha AC. NurslamM,Hossain 
MJ. Frequency of Causes of Dropout among Patients 
with Hypertension; World Heart Journal 2012;4: 293-
300. 

[33] Athanasia Papazafiropoulou, Efstathios Skliros, Alexios 
Sotiropoulos, Christos Papafragos, Aristofanis Gikas, 
Ourania Apostolou, Hariklia Kaliora and Charalambos 
Tountas. Prevalence of target organ damage in 
hypertensive subjects attending primary care: C.V.P.C. 
study; BMC Family Practice 2011, 12:75. 

 
 



Validity of Verbal Autopsy Questionnaire for Assessment of Causes of Death among Patients … 115

Appendix. I 
 

HYPERTENSION AND RESEARCH CENTER, Rangpur, Bangladesh. 
VERBAL AUTOPSY QUESTIONNAIRE Modified from Singh’s Verbal Autopsy Questionnaire 
INTERVIEW.  

Name and post of expert filling the Questionnaire……………………………………Telephone…………………. 
History given by: Spouse / Father / Mother / Sister / Son / Daughter / In-laws (tick) 
Education of person……………………………………  
Date………………..Place………………….Time of Interview…………….  
Unique ID…………………………….. 
 

GENERAL DATA: 
Name of Victim…………..…………Surname…… Sex……Age…  
Address……………………………………………………………………………………………… 
……………………………………Tel No…………………… 
1. Religion:  (a) Hindu  (b) Moslem   (c) Christian   (d) Sikh 
2. Final education of victim………Occupation of victim……………Family Type…… 
3. The date…………… Place ………………. and Time of Death……………….. 
4. Physically matching subject with victim/Name, address………  
 

CLINICAL DATA OF VICTIM. (By Medical Records) 
5. Family history of diabetes, hypertension, cholesterol, heart attack, stroke, cancer, Bronchitis, asthma, obesity, 

suicide, HIV, depression, psychosis, alcohol intake, tobacco. 
6. Any past history of above, illnesses (Name) 
7. Height ………cm ….Weight ….Kg, BMI… (Kg/M 2) 
8. Waist circumference…… cm, maximum hip circumference………WHR…… 
9. Blood pressure………….. mmHg,  Grey hair/Cataract/Wrinkles. (Tick) 
10. History of surgery……… 
11. Chest Pain. …………..………………………………………….. 
12.CLINICAL MANIFESTATIONS.(Ask leading questions to know the symptoms) 
Headache, vomiting, fever, loss of consciousness, convulsions, breathlessness, chest pain, sweating, palpitation, 

heaviness in chest, nausea, vomiting, coughing, burning in urine, decrease in urine, h/o depression, diabetes mellitus, 
heart attack, sudden cardiac death, paralysis, trauma etc., loose motions with persistent vomiting, persistent headache 
with fever and vomiting, persistent cough with high fever; 

Yellow eyes, bleeding from any part of body. 
 

Table. Causes of deaths reported based on available records and verbal autopsy (modified from WHO) 
(Ask leading questions to know the system involved) 

 
Cause of death based on Death Certificate        interview of Spouse/relative/ Doctor Final cause  

 
1. Circulatory diseases; Coronary artery disease, Sudden cardiac death, Diabetes, Vascular disease, Valvular heart disease, 

Inflammatory cardiac disease.  
2. Nervous system diseases; Cerebrovascular disease, Meningitis, encephalitis.  
3. Malignant neoplasm; Lung, oral, liver, stomach, breast, uterus, cervix, ovary.  
4. Injury- accidents; Unintentional, road accidents, poisonings, fires, falls, drowning.  
5. Renal diseases. Acute renal failure, chronic renal failure. 
6. Pulmonary diseases; Chronic bronchitis, asthma, tuberculosis, acute pulmonary infection.  
7. Liver diseases; Hepatitis, cirrhosis  
8. Miscellaneous; Pregnancy and perinatal, suicide, congenital anomalies.Burns, Diarrhoea/dysentery.  


